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RESEARCH OPPORTUNITIES IN SPACE AND EARTH SCIENCES (ROSES)-2016
EXECUTIVE SUMMARY

This National Aeronautics and Space Administration (NASA) Research Announcement (NRA),
Research Opportunities in Space and Earth Sciences (ROSES) —2016, solicits basic and applied
research in support of NASA’s Science Mission Directorate (SMD). ROSES is an omnibus
NRA, with many individual program elements, each with its own due dates and topics. All
together these cover the wide range of basic and applied supporting research and technology in
space and Earth sciences supported by SMD.

Awards range from under $100K per year for focused, limited efforts (e.g., data analysis) to
more than $1M per year for extensive activities (e.g., development of specialized science
experimental hardware). The funds available for awards in each program element offered in this
NRA range from less than one to several million dollars, which allow selection from a few to as
many as several dozen proposals, depending on the program objectives and the submission of
proposals of merit. Awards will be made as grants, cooperative agreements, contracts, and inter-
or intraagency transfers, depending on the nature of the work proposed, the proposing
organization, and/or program requirements. The typical period of performance for an award is
three years, but some programs may allow up to five years and others specify shorter periods.
Organizations of every type, domestic and foreign, Government and private, for profit and not-
for-profit, may submit proposals without restriction on teaming arrangements. Note that it is
NASA policy that all investigations involving non-U.S. organizations will be conducted on the
basis of no exchange of funds.

Details of the solicited program elements are given in the Appendices of this NRA. Proposal due
dates are given in Tables 2 and 3 of this NRA, which will be posted at
http://nspires.nasaprs.com/ and for which links are provided below. Interested proposers should
monitor http://nspires.nasaprs.com/ or subscribe to the SMD electronic notification system there
for additional new program elements or amendments to this NRA through February 2017, at
which time release of a subsequent ROSES NRA is planned. A web archive (and RSS feed) for
amendments, clarifications, and corrections to ROSES-2016 will be available at:
http://nasascience.nasa.gov/researchers/sara/grant-solicitations/roses-2016/. This NRA will be
available upon its release at http://solicitation.nasaprs.com/ROSES2016.
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RESEARCH OPPORTUNITIES IN SPACE AND EARTH SCIENCES (ROSES)-2016
SUMMARY OF SOLICITATION

|. FUNDING OPPORTUNITY DESCRIPTION

(a) Strategic Objectives of NASA’s Research Program

The National Aeronautics and Space Administration (NASA) is chartered in the National
Aeronautics and Space Act [51 U.S.C. 8 20101 et seq.] with, among other objectives, the
expansion of human knowledge of the Earth and of phenomena in the atmosphere and space.
Working from this Congressional authorization, U.S. National Space Policy directs NASA to
execute a sustained and affordable human and robotic space exploration program and develop,
acquire, and use civil space systems to advance fundamental scientific knowledge of our Earth
system, solar system, and the universe. This direction allows the science objectives of the NASA
Science Mission Directorate (SMD) to be clearly defined as the orderly pursuit of the Agency’s
strategic direction.

The 2014 NASA Strategic Plan identifies the following strategic objectives as those to be
pursued by SMD:

o Understand the Sun and its interactions with Earth and the solar system, including space
weather;

o Ascertain the content, origin, and evolution of the solar system and the potential for life
elsewhere;

e Discover how the universe works, explore how it began and evolved, and search for life on
planets around other stars; and,

o Advance knowledge of Earth as a system to meet the challenges of environmental change
and to improve life on our planet.

Further insight into SMD’s Strategic Goals and Objectives (from the 2014 Strategic plan) and the
Questions and Goals in the 2014 Science Plan, are given in the documents at
http://science.nasa.gov/about-us/science-strategy/. All program elements in this NASA Research
Announcement (NRA) are relevant to NASA’s Strategic Goals and Objectives. Each proposal to
this NRA demonstrates its relevance of the proposed research to NASA by demonstrating
relevance to the particular program element to which it was submitted (further instructions
concerning relevance and the other evaluation criteria are provided in Section V1 (a) below).

(b) Research Programs of NASA’s Science Mission Directorate

The NASA Science Mission Directorate (SMD) pursues NASA’s strategic objectives using a
wide variety of space flight programs that enable the execution of both remote sensing and in situ
investigations. These investigations are carried out through flight of space missions in Earth
orbit, as well as to or even beyond objects in the solar system, and also through ground-based
research activities that directly support these space missions. This ROSES NASA Research
Announcement (NRA) solicits proposals for both flight investigations, using suborbital-class
platforms (including aircraft, balloons, sounding rockets, CubeSats, commercial suborbital
reusable launch vehicles, and small International Space Station (ISS) payloads), and all kinds of
ground-based supporting research and technology (SR&T) investigations that seek to understand
naturally occurring space and Earth phenomena, human-induced changes in the Earth system,
and Earth and space science-related technologies and to support the national goals for further
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robotic and human exploration of space. These ground-based investigations include, but are not
limited to: theory, modeling, and analysis of SMD science data, development of concepts,
techniques and advanced technologies suitable for future SMD space missions; development of
methods for laboratory analysis of both extraterrestrial samples returned by spacecraft and
terrestrial samples that support or otherwise help verify observations from missions;
determination of atomic and composition parameters needed to analyze space data, as well as
returned samples from the Earth or space; Earth surface observations and field campaigns that
support SMD science missions; development of integrated Earth system models; development of
systems for applying Earth science research data to societal needs; and development of applied
information systems applicable to SMD objectives and data.

Proposals in response to this NRA should be submitted to the most relevant science program
elements described in Appendices A, B, C, D, and E. Table 2 lists these program elements in the
order of their calendar deadlines for the submission of proposals, while Table 3 lists them in the
order in which they appear in the appendices of this NRA. Questions about each specific
program element should be directed to the Program Officer(s) identified in the Summary of Key
Information section that concludes each program element description.

In order to pursue NASA'’s strategic objectives, SMD research activities are organized into four
Research Programs:

e The Earth Science Research Program sponsors research to explore interactions among the
major components of the Earth system — continents, oceans, atmosphere, ice, and life — to
distinguish natural from human-induced causes of change and to understand and predict the
consequences of change.

e The Heliophysics Research Program sponsors research to understand the Sun as a magnetic
variable star and its effects on the Earth and other planets and the dynamics of structures in
the solar system.

e The Planetary Science Research Program sponsors research to explore the solar system to
study its origins and evolution, including the origins of life within it.

e The Astrophysics Research Program sponsors research to explore the universe beyond, from
the search for planets and life in other solar systems to the origin, evolution, structure, and
destiny of the universe itself.

The program elements in Appendices A, B, C, and D describe program elements of these four
science research programs, respectively, while Appendix E describes cross-division program
elements relevant to two or more of these science research programs. Each of these appendices is
prefaced with an Overview section that provides an introduction to the research program content
that all interested applicants to this NRA are encouraged to read.

The program elements described in these appendices also provide any clarifications or
modifications to the general guidelines contained in this Summary of Solicitation.

(c) Significant Changes from Recent ROSES
Proposers should be aware of the following significant changes in this NRA from last year:

e Salaries for all participants and overhead from all types of organizations must be included in
the web cover page budget. This applies to NASA civil servants. See Section IV (b) iii.
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For all participants and all types of organizations, salaries and overhead may not be included
anywhere in the body of the proposal. See Section 1V (b) iii.

Section 1 (h) has been added which describes what proposers should do when there are
conflicts between ROSES vs. the Guidebook vs. Program Elements.

Information about requested High-End Computing resources will be collected on the
NSPIRES cover pages and as a separate, uploaded PDF document, see Section | (d), below.

Table 1 indicates that CVs for collaborators are permitted, though discouraged in general.

Table 1 indicates that Current and Pending Support are not required for Students or Foreign
Co-Investigators (Co-Is) (since their organization already provides a letter attesting to their
availability).

Table 1 indicates that Current and Pending Support is required only for funded Co-Is at or
above 10% of that person’s time (0.1 FTE).

ROSES requires submission of Data Management Plans (DMPs) along with almost all
proposals, see Section Il (c). For select instrument development programs DMPs are not
required under the presumption that no significant research data will be generated. However,
if those awards do result in peer reviewed publications, then those must still meet the
requirement that the data behind figures and tables be available electronically at the time of
publication, ideally in supplementary material with the article.

NASA anticipates that, starting in 2016, award recipients will be required to archive all as
accepted manuscript versions of publications that result from NASA awards in the National
Institutes of Health PubMed Central full-text archive. This requirement will not go into effect
until it is included in the terms and conditions of the research awards. Details and instructions
for archiving manuscripts will be fully described in future grant information circulars,
Frequently Asked Questions (FAQs) and other official Agency announcements and training
materials.

A number of changes have occurred in Appendix B: Three new Program Elements have been
added (B.8-10) and B.2 Heliophysics Supporting Research (H-SR) will employ a "binding"
two-step proposal submission process; only those proposals that pass threshold review can be
submitted as Step-2 proposals. See the individual Program Elements for more information.

A number of changes have occurred in Appendix C: The Overview in C.1 has been rewritten,
Program Element Habitable Worlds is now a cross-division program between Planetary
Science and Astrophysics and is located in Program Element E.4, and new Program Element
C.19 New Frontiers Data Analysis is listed as TBD and will be added to Appendix C via
Amendment. Much of Appendix C now invokes more stringent DMP requirements. See C.1
and the individual Program Elements for more information.

A couple of changes have been made to Appendix D: Two new Program Elements have been
added (D.10 and 11).

Much of Appendix C has been added to the list of program elements that will not award
contracts because it would not be appropriate for the nature of the work solicited. See Section
Il (a) for more information.
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As always, small changes have been made throughout this document and the associated
Program Elements, so please read them carefully well in advance of the proposal due date.

Individuals who did not propose last year should be aware of the following features of note in
this NRA, most of which are changes made in recent years:

Table 1 became a checklist for proposers in 2015. It is to be hoped that this is helpful and
will diminish the frequency of noncompliant proposals.

In 2015, the Guidebook for Proposers moved the mandatory table of personnel and work
effort out of the budget section and noted that any time commitment included that is not
funded by NASA is not considered cost sharing, as defined in 2 CFR 8200.29. The
Guidebook applies this rule to grants, not contracts. This table of work effort, which is not in
either the page limited technical/scientific section nor in the budget, is merely a reporting of
all of the planned work commitment, funded by NASA or not. This is distinct from the page
limited technical/scientific proposal, which should describe what work each team member
will be doing. See Table 1.

In 2015, what was Section 1V (e) "Proposal Requirements for Relevance™ in prior ROSES
incorporated into an expanded and clarified Section V1. "Proposal Review Information™.

What was Section I1(b) "Successor Proposals and Resubmissions™ in prior ROSES was
moved to 1(g), clarified, and renamed "Successor, Resubmitted, Multiple and Duplicate
Proposals™ in 2015. This section includes restrictions on submissions.

Section V, Suborbital-Class Investigations, was reorganized in ROSES-2015 to remove
redundancy and it retains the form that it took last year.

The Planetary Science Division Research Program was restructured in 2014 and the ROSES-
2014 structure has been maintained into ROSES-2016, as can be seen in the Table of
Contents for Appendix C. Unless otherwise specified, program elements in Appendix C will
continue to use a two-step submission process that requires submission of a Step-1 proposal
by the institution. See Section IV(b)vii of this Summary of Solicitation, Section 2 of
Appendix C.1, and the individual program elements for details.

The Cross-Division Program supported by the Astrophysics and Planetary Science Divisions,
formerly known as "Origins of Solar Systems,” was changed to the Exoplanets Research
Program in 2014. See Appendix E.3 for details

In accordance with restrictions in Appropriation Acts, NASA cannot support bilateral
participation, collaboration, or coordination with China or any Chinese-owned company or
entity, whether funded or performed under a no-exchange-of-funds arrangement. See
Section 111 (¢) on restrictions involving China.

Unsolicited proposals for topical workshops, symposia, conferences, and other
scientific/technical meetings will not be accepted. Proposals for such events should be
submitted to the few program elements that include it or in response to the Topical
Workshops, Symposia, and Conferences program element found in Appendix E.2.

Note in Section VI (c) that NASA funded projects that receive assistance from the U.S.
Antarctic Program (USAP) should explicitly acknowledge USAP.




Proposers may also refer to the ROSES FAQ at http://science.nasa.gov/researchers/sara/fags/.
In addition to the listed significant changes, this NRA and the NASA Guidebook for
Proposers Responding to a NASA Research Announcement or Cooperative Agreements
Notice (hereafter referred to as the NASA Guidebook for Proposers or simply the Guidebook)
incorporate a large number of additional changes, including both policy changes and changes
to proposal submission requirements. Many sections of both documents have been clarified
since last year. All proposers are urged to carefully read this NRA and the latest edition of
the NASA Guidebook for Proposers, since all proposals must comply with their requirements,
constraints, and guidelines.

(d) NASA-Provided High-End Computing (HEC) Resources

SMD provides a specialized computational infrastructure to support its research community,
managed on its behalf by NASA’s High-End Computing (HEC) program (see the HEC website
at http://www.hec.nasa.gov/). Two major computing facilities are offered, namely, the NASA
Center for Climate Simulation (NCCS) at the Goddard Space Flight Center (GSFC), and the
NASA Advanced Supercomputing (NAS) facility at the Ames Research Center (ARC).

The HEC program facilities maintain a range of computing systems with significant data storage
resources. These offerings are summarized at http://www.hec.nasa.gov/about/overview.html.
Augmentation and refreshment of these central systems occur on a periodic basis. The HEC
program also provides assistance in code porting, performance tuning, scientific data
visualization, and data transfer.

Any need for computing time and other HEC program resources for the proposed research must
be explicitly justified, using the template described below, in no more than one page, which will
not be counted toward the maximum page limit for a proposal. At a minimum, this justification
must include how the computational resources would support the investigation and a multi-year
resource-phasing plan, in annual increments, identifying the computing time and data storage
requirements and the preferred location (facility) where the computational project will be
accomplished for the duration of the proposed award period.

A template for populating the multi-year phasing plan is available on the HEC Website at
http://www.hec.nasa.gov/request/science_call.html. The completed template should be converted
to PDF and submitted as a separate appendix document. For proposals submitted via NSPIRES,
the document should be uploaded using the "Appendix" document type. For proposals submitted
via Grants.gov it should be attached as an appendix to any appropriate form location. Note that
this requirement for a separate document supersedes the general rule in 1V (b)(i) for provision of
only a single PDF file. Note, computing time must be described in the plan using Standard
Billing Units (SBUs), a common unit of measurement employed by the HEC program for
allocating and tracking computing usage across its various architectures. SBU Conversion
Factors are available at http://www.hec.nasa.gov/user/policies/sbus.html. Proposers may also
contact HEC support staff for further assistance calculating SBUs; contact information can be
found at http://www.nas.nasa.gov/hecc/support/user_support.html for NAS User Support, and
https://www.nccs.nasa.gov/index.html for NCCS User Services Group.

In addition, proposers must indicate on the NSPIRES Cover Page that a request for computing
resources is included in the proposal.
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As they review the intrinsic merit of the proposed investigation, science peer review panels will
be asked to consider the realism and reasonableness of the computing time request and whether it
is an appropriate utilization of the highly constrained resources dedicated for each program
element under this NRA. Negotiations may be necessary to allow adjustments to computing time
requests given resource constraints.

Allocation of HEC resources will be awarded based on the multi-year phasing plan confirmed
during the selection process. Principal Investigators (Pls) have the opportunity to submit requests
for minor modifications to their plan (e.g., allocation of additional HEC resources) on a semi-
annual basis. The HEC website provides the mechanism for Pls to formally request
modifications to computing time allocations as identified in their funded proposals. Visit
http://www.hec.nasa.gov/request/science_call.html for process details. Requests for
modifications cannot be guaranteed, but SMD will make every attempt to satisfy the needs in the
context of the overall set of requirements, resource constraints, and science priorities.

To expedite initiation of new projects where Pl and/or users are foreign nationals (whose
accounts will require additional documentation and longer processing), the HEC program will
consider providing a minimal allocation to such projects which have been notified of pending
funding soon after the PI submits an allocation request in e-Books (accessed through the HEC
website). Pls should identify this foreign national status in their request abstract.

For further information about NASA provided High-End Computing resources contact:
Tsengdar J. Lee
Earth Science Division
Science Mission Directorate
NASA Headquarters
Washington, DC 20546-0001
E-mail: Tsengdar.J.Lee@nasa.gov
Telephone: 202-358-0860

(e) Opportunities for Education and Communications

SMD strives to foster broad involvement of the Earth and Space science communities in
Education and Communications (E&C). Some individual program elements within ROSES (See
Appendix C) may include some E&C associated with the proposed research activities, but in
general they do not. Regarding Education, SMD has awarded Science Education Cooperative
Agreements that will cover this work. ROSES participants are encouraged to work with the
science education providers, as appropriate. Questions and/or comments and suggestions about
the SMD E&C program may be directed to: Kristen Erickson at kristen.erickson@nasa.gov.

(F) Availability of Funds for Awards

Prospective proposers to this NRA are advised that funds are not in general available for awards
for all of its solicited program elements at the time of its release. The Government’s obligation to
make awards is contingent upon the availability of sufficient appropriated funds from which
payment can be made and the receipt of proposals that NASA determines are acceptable for
award under this NRA.

(9) Successor, Resubmitted, Multiple and Duplicate Proposals

Pls holding awards under any program element of any prior NRA are welcome to submit
""successor" proposals that seek to continue a previously funded line of research. However, as
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described in the NASA Guidebook for Proposers (Section 1.5 Successor Proposals) such
successor proposals will be considered with neither advantage nor disadvantage along with new
proposals that are submitted for that same program.

Generally, proposers are welcome to resubmit proposals (or tasks) that were not funded under a
prior solicitation. Such submissions will be peer reviewed and considered with neither advantage
nor disadvantage along with new proposals that are received by NASA. However, some
Appendices and program elements in ROSES may limit submissions in a couple of ways.

The first limitation on submission prevents "multiple™ proposals to a given program element.
Some program elements in Appendix B (Heliophysics) will not allow a particular individual to
be the PI on more than one proposal to those program elements. The first proposal identifying a
particular P1 will be evaluated, but any subsequent proposal to the same program element that
identifies the same P1 will not be evaluated or considered.

The second limitation bars submission of "duplicate” proposals. Planetary Science will not
accept duplicate (the same or essentially the same) proposals submitted to any of its program
elements (Appendix C, or its parts of cross-division programs in Appendix E). See C.1 for more
information.

In either case, the order of receipt of the proposals will be determined by the time stamp
generated automatically by the proposal submission system. Please carefully read the program
elements and propose to Heliophysics and Planetary Science with this in mind.

(h) Order of Precedence: The Guidebook vs. ROSES vs. Program Elements

Any inconsistency among authorities or agency instructions stated in or referenced in this
solicitation shall be resolved by giving precedence in the following order:

Statutes and regulations

Program elements

The Summary of Solicitation of the ROSES NRA (i.e., this document)
Guidebook for Proposers Responding to a NASA Funding Announcement

There may be cases when the instructions in more than one of these documents are contradictory.
In cases of contradictions between texts, individual Program Elements take precedence over this
Summary of Solicitation, and this Summary of Solicitation takes precedence over the Guidebook.

An example of a case where individual Program Elements occasionally contradict and supersede
the Guidebook is letters of endorsement. Section 2.3.9 of the Guidebook states that letters that
endorse the value or merit of a proposal will not be considered in the evaluation of the proposal,
but a few individual Program Element in ROSES do allow letters of affirmation, see Table 1.

An example of a case where this Summary of Solicitation contradicts and supersedes the
Guidebook is in the location of the Table of Personnel and Work Effort. Section 2.3 of the
Guidebook places the Table of Personnel and Work Effort after the budget and special
notifications, but this ROSES Summary of Solicitation emphasizes this table by moving it further
up, right after Biographical Sketches/Curriculum Vitae.

Moreover, this Summary of Solicitation may include instructions that are more specific or
detailed than the Guidebook, and Program Elements often include instructions that are more
specific or detailed than this Summary of Solicitation or the Guidebook.



http://www.hq.nasa.gov/office/procurement/nraguidebook/

An example of a case where individual Program Element differs with this Summary of
Solicitation is in how Relevance is evaluated. Section VI (a) lays out a general approach to
evaluating relevance, but a few individual program elements in Appendix C require explicit
statements of relevance through mandatory text boxes on the NSPIRES cover pages.

Finally, answers to questions may appear in FAQs. The FAQ for the ROSES NRA appears at
http://science.nasa.gov/researchers/sara/fags/. Any FAQs for individual program elements will
appear under "other documents™ on the NSPIRES web page for the program element. FAQs
merely present clarification, they do not contradict instructions in the Guidebook, ROSES or
Program Elements.

Questions about a difference between ROSES and the Guidebook should be directed to
sara@nasa.gov and questions about a difference between either of those and an individual
Program Elements, should be directed to the point of contact for the particular program element
and cc sara@nasa.gov.

(i) Access to NASA Facilities/Systems

For any awards where individuals need access to NASA facilities and/or systems, all award
recipients must work with NASA program staff to ensure proper credentialing. Such individuals
include U.S. citizens, lawful permanent residents ("green card" holders), and foreign nationals
(those who are neither U.S. citizens nor permanent residents).

1. AWARD INFORMATION

(@) Funding and Award Policies

NASA may support an award as outlined in the proposal budget, or may offer to fund only
selected tasks, or all tasks for a shorter duration (e.g., a one year pilot study), or a combination.
Awards may depend on acceptable revised versions of budgets, statements of work, data
management plans, or other elements of proposals described in ROSES or in the NASA
Guidebook for Proposers.

The amount of funds expected to be available for new awards for proposals submitted in
response to this NRA is given in the Summary Table of Key Information at the end of each
program element in the appendices. An estimate of the number of awards that might be made for
each program element is also given in this Table, contingent on budget allocation to that program
element and availability of funding and presuming the submission of sufficient highly rated
proposals.

In all cases, NASA'’s goal is to initiate new awards as rapidly as possible after the selection of
proposals is announced for each program element. However, the workload experienced by
NASA, the availability of appropriated funds, and any necessary postselection negotiations with
the proposing organization(s) needed for the award(s) in question can all cause delays. Regarding
this last item, every proposer is especially encouraged to submit full and detailed explanations of
the requested budget (see Section 2.3.10 of the NASA Guidebook for Proposers) to help expedite
the processing of the award, should their proposal be selected.

Subject to limitations in particular program elements, ROSES allows the full range of award
types: grants, cooperative agreements, contracts, and intra- or interagency transfers. The budget
narrative need not state the type of award instrument that is anticipated. A NASA awards officer
will determine the appropriate award instrument for the selections resulting from this solicitation,
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see Section 3 "Choice of Award Instrument” from the Grants and Cooperative Agreement
Manual (GCAM)® and Appendix D of the NASA Guidebook for Proposers. In the case of any
conflict, the GCAM takes precedence. Contract awards will be subject to the provisions of the
Federal Acquisition Regulations (FAR) and the NASA FAR Supplement (see
http://prod.nais.nasa.gov/cgi-bin/nais/nasa_ref.cqi).

Several program elements exclude contracts because it does not seem appropriate for the nature
of the work solicited. If contracts are excluded, the program element will indicate that explicitly.
At the time of this writing, some of the program elements that exclude contracts include most of
Appendix C and A.15, A.26, A.39, B.2, and B.4. If a prospective proposer to a program element
that excludes contracts thinks that their work should be a contract, they should communicate
with the point of contact for that program element.

(b) Award Period of Performance

The maximum period of performance (duration) for new awards for proposals submitted in
response to this NRA is given in the Summary of Key Information that concludes each program
element description in the appendices. The usual maximum period of performance ranges from
one year for activities of limited scope to five years for extensive, comprehensive studies. Award
durations may be longer in special cases, such as teams of long duration space missions.
Whatever the proposed period of performance it must be justified in the proposal. The
appropriateness of the proposed period of performance will be evaluated by peer review. NASA
may offer to support an award of shorter duration than was proposed.

(c) Increasing Access to the Results of Federally Funded Research

In keeping with the NASA Plan for Increasing Access to Results of Federally Funded Research,
new terms and conditions about making manuscripts and data publically accessible may be
attached to awards that derive from ROSES. Most proposals to ROSES will be required to
provide a data management plan (DMP) or an explanation of why one is not necessary given the
nature of the work proposed. In most cases the data management plan will be collected on the
NSPIRES web cover pages and limited to 8000 characters. Any program element that doesn't
require a DMP via the cover pages will say so explicitly. Even where DMPs are not required
with the proposal, if those awards do result in peer reviewed publications, grantees must still
meet the mandatory minimum requirement that the data behind figures and tables be available
electronically at the time of publication, ideally in supplementary material with the article. The
kind of proposal that requires a data management plan is described in the SARA FAQs on this
subject. The appendices and individual program elements of ROSES may specify preferred
archives and may require more than is outlined here for all proposers or just those that generate
certain kinds of data. Please read the individual program elements carefully, especially Appendix
C, which has its own instructions and FAQs. Proposers that include a plan to archive data should
allocate suitable time for this task. Unless otherwise stated, this requirement obviates the need
for the data sharing plan mentioned in the NASA Guidebook for Proposers. For information
about data rights, and other aspects of intellectual property such as invention rights resulting
from awards see the file entitled "Award and Intellectual Property Information” under the section

! The NASA Grants and Cooperative Agreement Manual, hereafter referred to as the GCAM, is at
https://prod.nais.nasa.gov/pub/pub_library/Grant_and CooperativeAgreementManual.doc
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called "Grant and Cooperative Agreement Guidance™ at
https://prod.nais.nasa.gov/pub/pub_library/srba/.

(d) Rephasing of Award Budgets

Occasionally the schedule for a research project changes, and this will change the phasing of the
funding requirement. "Rephasing” funding may be initiated either at the request of the PI or
NASA.

In keeping with NASA’s practice, SMD will accommodate all reasonable requests from the P1 or
Authorized Organization Representative (AOR) to rephase ROSES awards to accommodate a
PI’s need to care for family and health (e.g., for family or medical leave), as long as it does not
compromise previously agreed upon project goals, timelines, or deliverables associated with a
NASA requirement described in the contract (grants are not used for NASA requirements). This
is consistent with NASA'’s policy that allows grantee initiated first time no-cost extensions of up
to 12 months. See https://www.nssc.nasa.gov/nocostextension for more information.

To facilitate the reduction of funds from one fiscal year remaining unspent in the next fiscal year
(uncosted carryover), SMD program officers engage in active grant management after
appropriate communication with the grantees. Program Officers assess the uncosted carryover in
the awards in their portfolios. While some uncosted carryover is necessary, those awards that are
both (a) carrying a year (or more) of funding and (b) carrying a total carryover of $100K or more
will be considered for rephasing. Program Officers take into account the history of funding and
costing on a grant-by-grant basis.

In those cases where funds for a year or more are being carried over, Program Officers will
inform the PI of their intentions regarding fund disbursement/rephrasing and give the Pl an
opportunity to respond. The total funds disbursed would not change, only the fiscal year (FY) in
which they arrive.

SMD policy is that work on continuing awards should not be deferred because of a delay in
receipt of funds. If an award is rephased, NASA will make every reasonable effort to provide the
next fiscal year funding in a timely manner. Honoring commitments and ensuring the
continuation of existing projects is a high priority of SMD.

I11. ELIGIBILITY INFORMATION

(@) Eligibility of Applicants

Prospective investigators from any category of organizations or institutions, U.S or non-U.S., are
welcome to respond to this solicitation. Specific categories of organizations and institutions that
are welcome to respond include, but are not limited to, educational, industrial, and not-for-profit
organizations, Federally Funded Research and Development Centers (FFRDCs), University
Affiliated Research Centers (UARCSs), NASA Centers, the Jet Propulsion Laboratory (JPL), and
other Government agencies. Historically Black Colleges and Universities (HBCUs), Other
Minority Universities (OMUs), small disadvantaged businesses (SDBs), veteran-owned small
businesses, service disabled veteran-owned small businesses, HUBZone small businesses, and
women-owned small businesses (WOSBS) are encouraged to apply.

"Citizen science" activities, in which the public contributes to the scientific process, can advance
science investigations through activities that include formulating research questions, conducting
scientific experiments, collecting and analyzing data, interpreting results, making new
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discoveries, developing technologies and applications, and solving complex problems. Proposers
to any ROSES program element are invited to incorporate citizen science and crowdsourcing
methodologies into their submissions, where such methodologies will advance the objectives of
the proposed investigation. Proposers considering the use of these methodologies should be
aware of the Federal Citizen Science and Crowdsourcing Toolkit, which gives prospective
citizen science project developers tips for designing, carrying out, and sustaining their projects.
Such activities are, like the rest of the proposal, subject to the announced evaluation factors,
including relevance and merit.

Participation by non-U.S. organizations in this program is welcome, but subject to NASA’s
policy of no exchange of funds, in which each government supports its own national participants
and associated costs (further information on foreign participation is provided in Section 1.6 of
the NASA Guidebook for Proposers). NASA does not normally fund foreign research proposals
or foreign research efforts that are part of U.S. research proposals. Rather, cooperative research
efforts are implemented via international agreements between NASA and the sponsoring foreign
agency or funding/sponsoring institution under which the parties agree to each bear the cost of
discharging their respective responsibilities. NASA funding may not be used for subcontracted
foreign research efforts, including travel. The direct purchase of supplies and/or services, which
do not constitute research, from non-U.S. sources by U.S. award recipients is permitted.

(b) Number of Proposals and Teaming Arrangements

There is no restriction on the number of proposals that an organization may submit to this
solicitation, or on the teaming arrangements for any one proposal, including teaming with
employees of NASA’s Centers and the Jet Propulsion Laboratory. However, some Appendixes
limit the number of proposals that may be submitted by an individual P1 to a program element or
bar duplicate proposals, see Section 1(g). Moreover, each proposal must be a separate, stand-
alone, complete document for evaluation purposes.

(c) Restrictions Involving China

Proposals must not include bilateral participation, collaboration, or coordination with China or
any Chinese-owned company or entity, whether funded or performed under a no exchange of
funds arrangement.

In accordance with restrictions in Appropriation Acts, NASA is prohibited from funding any
work that involves the bilateral participation, collaboration, or coordination with China or any
Chinese-owned company or entity, whether funded or performed under a no exchange of funds
arrangement.

Proposals involving bilateral participation, collaboration, or coordination in any way with China
or any Chinese-owned company, whether funded or performed under a no-exchange-of-funds
arrangement, may be ineligible for award.

For more information please see the ROSES FAQ on the SARA web page at
http://science.nasa.gov/researchers/sara/faqs/prc-fag-roses/

As stated in 2 CFR 1800 Appendix A, NASA requires Certifications, Assurances, and
Representations, including Certifications and Assurances to implement restrictions in
Appropriation Acts, that are applicable to all awards. By submission of a proposal, proposers are
certifying that the proposing organization has read and is in compliance with all the
Certifications, Assurances, and Representations, including that they are not China or a Chinese-
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owned company, and that they will not participate, collaborate, or coordinate bilaterally with
China or any Chinese-owned company, at the prime recipient level or at any subrecipient level,
whether the bilateral involvement is funded or performed under a no exchange of funds
arrangement.

An Assurance of Compliance with restrictions in Appropriation Acts herein after referred to
as "the Acts" whereas:

(1) NASA is restricted from using funds appropriated in the Acts to enter into or fund
any grant or cooperative agreement of any kind to participate, collaborate, or coordinate
bilaterally with China or any Chinese-owned company, at the prime recipient level and at all
subrecipient levels, whether the bilateral involvement is funded or performed under a no
exchange of funds arrangement.

(2) Definition: "China or Chinese-owned Company" means the People’s Republic of
China, any company owned by the People’s Republic of China, or any company
incorporated under the laws of the People’s Republic of China.

(3) The restrictions in the Acts do not apply to commercial items of supply needed to
perform a grant or cooperative agreement.

4) By submission of its proposal, the proposer represents that the proposer is not
China or a Chinese-owned company, and that the proposer will not participate, collaborate,
or coordinate bilaterally with China or any Chinese-owned company, at the prime recipient
level or at any subrecipient level, whether the bilateral involvement is funded or performed
under a no exchange of funds arrangement.

(d) Cost Sharing or Matching

If an institution of higher education or other not-for-profit organization wants to receive a grant
or cooperative agreement, cost sharing is not required, although NASA can accept cost sharing if
it is voluntarily offered (see 2 CFR 200.306, 2 CFR 1800.306, GCAM 5.6 Funding). If a
commercial organization wants to receive a grant or cooperative agreement, cost sharing is
required unless the commercial organization can demonstrate that it does not expect to receive
substantial compensating benefits for performance of the work. If this demonstration is made,
cost sharing is not required, but may be offered voluntarily (see references in parenthesis above
and 14 CFR 8§1274.204, "Costs and Payments™). See also Section VI(a) "Evaluation Criteria"
below.

Each proposal must include a Summary of Proposal Personnel and Work Effort with names and
planned work of all personnel necessary to perform the proposed effort, regardless of whether
that work effort requires funding or not. The NASA Guidebook for Proposers notes that any
work planned that is not funded by NASA listed in the Summary of Proposal Personnel and
Work Effort is not considered cost sharing as defined in 2 CFR § 200.29. This allows all
proposers to accurately reflect the actual time they will devote, whether or not it is paid for by
NASA. Level of effort estimates for unfunded team members are not intended to represent
voluntary committed cost sharing. Collaborators should be listed on the table, but their level of
effort may be simply given as "de minimis."
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1\V. PROPOSAL AND SUBMISSION INFORMATION

(a) Proposal Instructions and Requirements

All information needed to apply to this solicitation is contained in this ROSES NRA and in the
companion document, the NASA Guidebook for Proposers, located at
http://www.hq.nasa.gov/office/procurement/nraguidebook. By reference, the latest edition of the
NASA Guidebook for Proposers is incorporated into this NRA. We also include 48 CFR
1852.235-72 by reference and it appears in Appendix B of the NASA Guidebook for Proposers.
Proposers are responsible for understanding and complying with its procedures for the
successful, timely preparation and submission of their proposals. Proposals that do not conform
to its standards may be declared noncompliant and rejected without review.

Questions regarding this NRA or its program elements should be directed to the cognizant
Program Officer identified in the Summary Table of Key Information at the end of each program
element or on the list of program officers on the SARA web page. Any clarifications or questions
and answers that are published will be posted on the relevant program element’s index page in
NSPIRES.

The introductory material, as well as the appendices, of the NASA Guidebook for Proposers
provides additional information about the entire NRA process, including NASA policies for the
solicitation of proposals, guidelines for writing complete and effective proposals, and NASA’s
general policies and procedures for the review and selection of proposals and for issuing and
managing the awards to the institutions that submitted selected proposals. A group of Frequently
Asked Questions (FAQs) provides additional miscellaneous information about a variety of the
NASA proposal and award processes, policies, and procedures.

Comments and suggestions of any nature about the NASA Guidebook for Proposers are
encouraged and welcome and may be directed at any time to the point of contact identified in
Section VIII below.

(b) Content and Form of the Proposal Submission
(i) Electronic Proposal Submission

All proposals submitted in response to this ROSES NRA must be submitted in a fully electronic
form. No hard copy of the proposal is required or permitted. Electronic proposals must be
submitted by one of the officials at the PI’s organization who is authorized to make such a
submission; electronic submission by the authorized organization representative (AOR) serves
for the proposal as the required original signature by an authorized official of the proposing
organization.

Proposers may opt to submit proposals in response to this ROSES NRA via either of two
different electronic proposal submission systems: either via the NASA Solicitation and Proposal
Integrated Review and Evaluation System (NSPIRES) (http://nspires.nasaprs.com; see

Section 1V(b)(iv) below) or via Grants.gov (http://www.grants.gov; see Section 1V (b)(v) below).

Note carefully the following requirements for submission of an electronic proposal, regardless of
the intent to submit via NSPIRES or Grants.gov.

e Every organization that intends to submit a proposal to NASA in response to this NRA,
including educational institutions, industry, not-for-profit institutions, the Jet Propulsion
Laboratory, NASA Centers, and other U.S. Government agencies, must be registered in
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NSPIRES. This applies equally for proposals submitted via Grants.gov, as well as for
proposals submitted via NSPIRES. Every organization that intends to submit a proposal
through Grants.gov must also be registered in Grants.gov, as well as in NSPIRES.
Registration for either proposal data system must be performed by an organization’s
electronic business point-of-contact (EBPOC) in the System for Award Management
(http://www.sam.gov).

e Any organization requesting NASA funds through the proposed investigation must be listed
on the Proposal Cover Page. NASA will not fund organizations that do not appear on the
Proposal Cover Page.

e Each individual team member (e.g., PI, Co-Investigators, etc.), including all personnel named
on the proposal’s electronic cover page, must be individually registered in NSPIRES. This
applies equally for proposals submitted via Grants.gov, as well as for proposals submitted via
NSPIRES.

e Unless specifically allowed by an individual program element appendix, multiple Pls (as
described in Section 1.4.2 of the NASA Guidebook for Proposers) are not permitted. The use
of other categories of participation described in Section 1.4.2 of the NASA Guidebook for
Proposers, including Science P, Institutional PI, and Co-PI (from a non-U.S. organization
under specific circumstances), remain permitted.

e Each individual team member (e.g., PI, co-investigators, etc.), including all personnel named
on the proposal’s electronic cover page, must confirm their participation on that proposal
(indicating team member role) and specify an organizational affiliation. For proposals
submitted via NSPIRES, this confirmation is via NSPIRES (see Section 1V(b)(iv), below).
For proposals submitted via Grants.gov, this confirmation is via "Letters of Commitment”
included within the proposal. The organizational affiliation specified on the cover page must
be the organization through which the team member would work and receive funding while
participating in the proposed investigation. If the individual has multiple affiliations, then this
organization may be different from the individual’s primary employer or preferred mailing
address. Team members are asked to ensure that their contact information in NSPIRES is up
to date. Changes can be made using the "Account Management" link on the "NSPIRES
Options" page.

Generically, an electronic proposal consists of electronic forms and one or more attachments.
The electronic forms contain data that will appear on a proposal’s cover pages and will be stored
with the proposal in the NSPIRES database. A proposal submitted in response to this NRA must
have only a single attachment (unless there is an accompanying HEC request; see Section | (d)
above). The single attachment contains all sections of the proposal, including the
Science/Technical/Management section, the budget narrative, and all required and allowed
appendices; see Section IV(b)(ii) below for further requirements.

Submission of proposals via either NSPIRES or Grants.gov is a two-part process. When the Pl
has completed entry of the data requested in the required electronic forms and attachment of the
allowed PDF attachments, including the Science/Technical/Management section, an official at
the PI’s organization who is authorized to make such a submission, referred to as the Authorized
Organizational Representative (AOR), must submit the electronic proposal (forms plus
attachments). Coordination between the P1 and his/her AOR on the final editing and submission
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of the proposal materials is facilitated through their respective accounts in NSPIRES and/or
Grants.gov.

(i) Proposal Format and Contents

All proposals submitted in response to this NRA must include any specified required electronic
forms available through either of two proposal submission systems, NSPIRES or Grants.gov.
Submission via NSPIRES requires responding to questions on the NSPIRES submission page.

The Science/Technical/Management section and other required sections of the proposal must be
submitted as a single, searchable, unlocked PDF file that is attached to the electronic submission
using one of the proposal submission systems. Proposers must comply with all format
requirements specified in this NRA (see Table 1 for a summary) and in the NASA Guidebook for
Proposers (e.g., Section 2.3). Only appendices that are specifically requested in the NASA
Guidebook for Proposers and allowed by this NRA or a program element will be permitted,;
proposals containing unsolicited appendices may be declared noncompliant. Section 2 of the
NASA Guidebook for Proposers provides detailed discussions of the content and organization of
proposals suitable for all program elements in this NRA, as well as the default page limits of a
proposal’s constituent parts.

Note that some of the program element descriptions in Appendices A through E of this NRA
may specify different page limits for the main body of the proposal; if so, these page limits will
be prominently given in the Summary of Key Information subsection that concludes each
program element description. In the event the information in this NRA is different from or
contradictory to the information in the NASA Guidebook for Proposers, the information in this
NRA takes precedence.

Proposals submitted in response to ROSES must follow the Guidebook rules for formatting:
body text and captions maybe up to 15 characters per inch, typical of font Times New Roman 12,
though text within figures and tables may be smaller if still judged by the reviewers to be
readable. See Table 1 for details.

Important note on creating PDF files for upload: It is essential that all PDF files generated and
submitted meet NASA requirements. This will ensure that the submitted files can be ingested by
NSPIRES regardless of whether the proposal is submitted via NSPIRES or Grants.gov. At a
minimum, it is the responsibility of the proposer to: (1) ensure that all PDF files are unlocked
and that edit permission is enabled — this is necessary to allow NSPIRES to concatenate
submitted files into a single PDF document; and (2) ensure that all fonts are embedded in the
PDF file and that only Type 1 or TrueType fonts are used. In addition, any proposer who creates
files using TeX or LaTeX is required to first create a DVI file and then convert the DVI file to
Postscript and then to PDF. See http://nspires.nasaprs.com/tutorials/PDF_Guidelines.pdf for
more information on creating PDF documents that are compliant with NSPIRES. PDF files that
do not meet NASA requirements cannot be ingested by the NSPIRES system; such files may be
declared noncompliant and not submitted to peer review for evaluation.

There is a 20 MB size limit for proposals (Section 2.3(c) of the NASA Guidebook for Proposers).
Large file sizes can impact the time it takes for NASA and peer reviewers to download and
access the proposal. In order to increase the ease in reviewing the proposal, the proposer should
crop and compress any embedded photos and graphic files to an appropriate size and resolution.
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(iii) New Budget Rules: Redaction of All Salaries and Indirect Costs

What is included in the budgets has changed this year, so please read this section carefully.
Often, peer reviewers evaluate cost reasonableness of ROSES proposals, see Section VI (a), but
they do not need salaries or overhead rates to do so. In an attempt to balance NASA'’s need to
have all budget details, while having peer reviewers evaluate only work effort, all proposers,
even NASA civil servants, must list all costs, including salaries and indirect rates, in the web
cover page budgets. Subawards that include salary and overhead belong in Section F (Other
Direct Costs) rows 5, 8, and 9. These rows will be automatically hidden from peer reviewers.

The budget justification in the proposal document must rationalize all costs other than salaries
and overhead, which may not be mentioned. Proposals submitted in response to this ROSES
NRA must include the Summary of Work effort (see Table 1) which, along with any rationale of
the time provided in the budget justification, will allow peer reviewers to evaluate whether the
level of effort is appropriate.

No salary or indirect rate information may be included in the detailed budget, or anywhere
else in the proposal document. All ROSES program elements are set up to allow proposers
to separately upload a "Total Budget" PDF to the same ROSES program element
NSPIRES "response structure' to which the proposal is submitted. This Total Budget PDF
will not be seen by peer reviewers. Unless otherwise specified in the ROSES program
element, all proposers are required to include the complete detailed budget in this separate
Total Budget PDF. Where more than one organization is involved, the total that was simply
given as a single number in row 5, 8, or 9 of Section F should be broken out in the
separately uploaded Total Budget PDF. That is, the Total Budget PDF must lay out clearly
how much is going to each organization, indicating whether the funds are passing through
the proposing organization and which are not. See Section 1V. (d). Where the funds are
passing through the proposing organization, the Total Budget PDF must specify any
overhead. Since ROSES funding for NASA Civil Servant salaries must be obligated in the
same fiscal year (FY), proposals that include NASA Civil Servant salaries may need to
phase the funds for NASA Centers by fiscal year. Proposers from non-Governmental
organizations with NASA Civil Servant Co-Investigators need to get this information from
their NASA Civil Servant Co-Investigators. For examples see the SARA Frequently Asked
Questions at http://science.nasa.gov/researchers/sara/how-to-guide/nspires-CSlabor/
[Added March 24, 2016].

Proposers from JPL should not include the JPL award fee in the total requested amount, nor
should the budgets of JPL Co-Investigators on proposals from other institutions include the JPL
award fee in their total requested amount. The total requested amount is that which appears on
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the NSPIRES online (cover page) budget form or the Grants.gov standard budget form. JPL
award fees are paid for and accounted for by a different mechanism than the mechanism used to
fund research investigations.

(iv) Submission of Proposals via NSPIRES, the NASA Proposal Data System

Proposals may be submitted electronically via NASA’s master proposal data base system, the
NASA Solicitation and Proposal Integrated Review and Evaluation System (NSPIRES). The
only exceptions are occasional joint calls with the National Science Foundation (NSF) that use
FastLane and the Swift and Fermi Guest Investigator and NuSTAR Guest Observer programs in
Astrophysics (Program Elements D.5 Swift Guest Investigator — Cycle 13, D.6 Fermi Guest
Investigator — Cycle 10, and D.10 NuSTAR Guest Observer — Cycle 3), see those program
elements for details. In order to submit a proposal via NSPIRES, this NRA requires that the
proposer register key data concerning the intended submission with NSPIRES at
http://nspires.nasaprs.com. Potential applicants are urged to access this site well in advance of
the Notice of Intent (NOI) and proposal due dates of interest to familiarize themselves with its
structure and enter the requested identifier information.

It is especially important to note that every individual named on the proposal’s electronic Cover
Page form (see below) as a proposing team member in any role, including co-investigators and
collaborators, must be individually registered in NSPIRES and that such individuals must
perform this registration themselves; no one may register a second party, even the Pl of a
proposal in which that person is committed to participate. It is also important to note that every
named individual must be identified with the organization through which they are participating
in the proposal, regardless of their place of permanent employment or preferred mailing address.
This data site is secure and all information entered is strictly for NASA’s use only.

Every individual identified on the NSPIRES proposal cover page as a team member must
indicate their commitment to the proposed investigation through NSPIRES prior to proposal
cover page submission. Team members must additionally confirm the organization through
which they are participating on this proposal. A team member will receive an E-mail from
NSPIRES indicating that he/she has been added to the proposal and should log in to NSPIRES.

e Once logged in, the team member should follow the link in the "Reminders and
Notifications" section of his NSPIRES homepage, titled “Need <role> confirmation for
proposal <title> for Solicitation <<solicitation number>>.” On the "Team Member
Participation Confirmation" page, the proposal team member should read language about the
Organizational Relationship, then click the "Continue™ button.

e If the contact information then displayed on the "Team Member Profile” screen is out of date,
the proposal team member should update this information later using the "Account Mgmt"
link in the NSPIRES navigation bar across the top. Prior to making that update, however, the
team member should follow the on-screen prompts to identify the organization through
which he/she is participating on this proposal. Click the "Link Relationship™ button to the
right side of the "Organizational Relationship™ banner. Select the organization from the "Link
Proposal to an Association™ part of the page. If the correct organization is not displayed here,
try using the "Add Association"” button to add the organization to this list. Then click the
"Save" button at the bottom of the page. If the team member cannot find the organization
when searching in the "Add Association" area (i.e., the organization is not registered), type in
the formal name in the space provided (or select "Self," if appropriate). Once the
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organization is selected and the "Save" button is clicked, there is a confirmation page that
allows the team member to edit that relationship if it was chosen incorrectly. Click
"Continue".

e Note that the organization through which the proposal team member is participating in the
proposal might not be the proposal team member’s primary employer or primary mailing
address. If the address information is accurate (or once it has been edited to be accurate), the
proposal team member may log out of NSPIRES.

e NSPIRES will send an E-mail to both the team member and the PI confirming that the
commitment was made and the organization was identified. The Pl may additionally monitor
the status of proposal team member commitments by examining the "Relationship
Confirmed" column on the Team Member page of the NSPIRES proposal cover page record.
Note that the proposal cannot be submitted until all identified team members have confirmed
their participating organizations.

All proposals submitted via NSPIRES in response to this NRA must include a required electronic
Cover Page form that is accessed at http://nspires.nasaprs.com/. This form is comprised of
several distinct sections: a Cover Page that contains the identifier information for the proposing
institution and personnel; a Proposal Summary that provides an overview of the proposed
investigation that is suitable for release through a publicly accessible archive should the proposal
be selected; Business Data that provides the proposed start and end dates, as well as other
proposal characteristics; a Budget form that contains a budget summary of the proposed research
effort; Program Specific Data that includes required questions specific to ROSES and that
particular program element; and Proposal Team that provides the co-investigators and other
participants in the proposal. This Cover Page form is available for access and submission well in
advance of the proposal due dates given in Tables 2 and 3 of this NRA and remains open until
the proposal due date for each program element. Unless specified in the program element
description itself, no other forms are required for proposal submission via NSPIRES. See the
NASA Guidebook for Proposers, Sections 2 and 3, for further details.

Although NSPIRES has the ability to accept many, separate proposal documents, the required
elements of any proposal submitted in response to this NRA must be submitted as a single,
searchable, unlocked PDF document that contains the complete proposal, including the
Science/Technical/Management section and budget justification, assembled in the order provided
in the NASA Guidebook for Proposers (see Section 2.3) and uploaded as a single attachment
using the tools in NSPIRES. The proposer is responsible for assembling the complete proposal
document for peer review. All required and permitted appendices must be included in the PDF
file and should not be uploaded as separate attachments, unless specified otherwise in the
program element description in the appendices to this NRA or in Section 1 (d), if an HEC request
is being made. Including any part of the proposal twice creates an additional burden on the peer
reviewers. Documents such as team member biographical sketches, letters of commitment, and
current and pending support should not be uploaded to NSPIRES as separate files.

NSPIRES generates error and warning messages as part of the element check concerning
possibly missing data. An error (designated by a red X) will preclude proposal submission to
NASA by the AOR. A warning (indicated by a ! on a yellow field) is an indication that data may
be missing; a warning can be ignored after verifying that the material is included in the single
attachment containing the complete proposal. Any actions taken because of warnings are at the
PI's discretion.
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In addition, it is unnecessary to download the Proposal Cover Page and incorporate it into the
Proposal Document. NSPIRES will automatically route the two parts of the proposal (Cover
Page form, proposal document) to the reviewers.

Proposers are encouraged to begin their submission process early. Tutorials and other NSPIRES
help topics may be accessed through the NSPIRES online help site at
http://nspires.nasaprs.com/external/help.do. For any questions that cannot be resolved with the
available online help menus, requests for assistance may be directed by E-mail to nspires-
help@nasaprs.com or by telephone to (202) 479-9376, Monday through Friday, 8:00 a.m. — 6:00
p.m. Eastern Time.

(v) Submission of Proposals via Grants.gov

Grants.gov may be used in place of NSPIRES to submit proposals in response to this ROSES
NRA. Grants.gov requires that the PI download an application package and an instruction
package from Grants.gov. Identifying the appropriate application package requires the funding
opportunity number for that program element; the funding opportunity number may be found in
the Summary of Key Information subsection that concludes each program element description in
the appendices of this NRA. Proposals submitted via Grants.gov must be submitted by the AOR.

Submitting a proposal via Grants.gov requires the following steps:

e Grant researchers (PlIs) do not need to register with Grants.gov. However, every individual
named in the proposal as a proposing team member in any role, including PI,
Co-Investigators, and collaborators, must be registered in NSPIRES
(http://nspires.nasaprs.com) and such individuals must perform this registration themselves;
no one may register a second party, even the PI of a proposal in which that person is
committed to participate. This data site is secure and all information entered is strictly for
NASA’s use only.

e Follow Grants.gov instructions provided at the website to download any software tools or
applications required to submit via Grants.gov.

e Download the application package from Grants.gov by selecting "Select package™ under
"Package" for the specific Funding Opportunity at http://www.grants.gov. Each program
element described in an appendix of ROSES requires a different application package and has
a different Funding Opportunity Number; the Funding Opportunity Number may be found in
the Summary of Key Information at the end of the program element description in each
appendix of ROSES. Enter the appropriate Funding Opportunity Number to retrieve the
desired application package. All ROSES application packages may be found by searching on
CFDA Number 43.001.

e Note that Grants.gov proposers must additionally download the "Instructions” document, in
addition to the "Package" as this includes the Program Specific Data form that contains the
mandatory data management plan as well as important questions about, for example, China
and ITAR.

e Complete the required Grants.gov forms, including the Standard Form 424 Application for
Federal Assistance, research and research-related (R&R) Other Project Information, R&R
Senior/Key Person Profile, and R&R Budget. Every named individual must be identified
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with the organization through which they are participating in the proposal, regardless of their
place of permanent employment or preferred mailing address.

Complete the required NASA specific forms including NASA Other Project Information,
NASA PI and Authorized Representative Supplemental Data Sheet, and NASA Senior/Key
Person Supplemental Data Sheet (this form is only required if there are Senior/Key Persons
other than the PI).

Complete any NASA program-specific form that is required for the specific program
element. This form, which is usually required for all ROSES program element submissions,
is included as a PDF form within the proposal instruction package downloaded from
Grants.gov. The form, once completed, is attached to the NASA Other Project Information
form.

Create a proposal in PDF, including the Science/Technical/Management section and all other
required proposal sections (see Section 2 of the NASA Guidebook for Proposers). Attach
sections as separate PDF documents as prompted by Grants.gov. Do not duplicate materials;
if a document must be provided as a separate attachment, do not also include it as part of the
proposal narrative PDF file.

Because Grants.gov does not support the electronic commitment of team members,
statements of commitment from all team members must be provided as letters attached to the
proposal application at the place(s) specified by Grants.gov. This statement must include
confirmation of both the team member role in the proposed effort (e.g., Co-Investigator,
collaborator) and the identification of the organization through which the team member will
be participating.

Here is an example of a statement of commitment: "I acknowledge that | am identified by
name as <<role>> to the investigation, entitled <<name of proposal>>, that is submitted by
<<name of Principal Investigator>> to the NASA Research Announcement <<alpha-numeric
identifier>>, and that | intend to carry out all responsibilities identified for me in this
proposal. I understand that the extent and justification of my participation as stated in this
proposal will be considered during peer review in determining in part the merits of this
proposal. | have read the entire proposal, including the management plan and budget, and |
agree that the proposal correctly describes my commitment to the proposed investigation. For
the purposes of conducting work for this investigation, my participating organization is
<<insert name of organization>>."

Submit the proposal via the Authorized Organization Representative (AOR); the PI may not
submit the application to Grants.gov unless he/she is an AOR.

Potential applicants are urged to access Grants.gov site well in advance of the proposal due
date(s) of interest to familiarize themselves with its structure and download the appropriate
application packages and tools.

Additional instructions for formatting and submitting proposals via Grants.gov may be found in
Sections 2 and 3 of the NASA Guidebook for Proposers. Instructions for the use of Grants.gov
may be found in the Grants.gov Applicant User Guide at
http://www.grants.gov/web/grants/applicants/applicant-resources.html. Instructions for NASA-

specific forms and NASA program-specific forms may be found in the application. For any
questions that cannot be resolved with the available online help menus and documentation,
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requests for assistance may be directed by E-mail to support@grants.gov or by telephone to
(800) 518-4726 twenty-four hours a day, seven days a week, except Federal holidays when the
support center is closed.

(vi) Notice of Intent to Propose

For most of the program elements in Earth Science (Appendix A) and Astrophysics (Appendix
D), a brief Notice of Intent (NOI) to propose is encouraged, but not required, for the submission
of proposals to this solicitation. The information contained in an NOI is used to help expedite the
proposal review activities and, therefore, is of considerable value to both NASA and the
proposer. To be of maximum value, NOIs should be submitted by the Pl via NSPIRES (located
at http://nspires.nasaprs.com) by the dates given in Tables 2 or 3 of this NRA. Note that NOlIs
may be submitted within NSPIRES directly by the PI; no action by an organization’s AOR is
required to submit an NOI.

Grants.gov does not provide NOI capability; therefore, when possible NOIs should be submitted
via NSPIRES, whether or not the proposal will be submitted via NSPIRES or Grants.gov.
Interested proposers must register with NSPIRES before it can be accessed for use. NSPIRES is
open for the submission of NOIs for typically 30 days, starting about 90 days in advance of the
due date for the proposals themselves. Since NOIs submitted after these deadlines may still be
useful to NASA, late NOIs may be submitted by E-mail to the main point of contact given in the
Summary Table of Key Information at the end of the individual program element.

(vii) The Two-Step Proposal Process

Some ROSES program elements require that proposals be submitted using a two-step process in
which the NOI is replaced by a required Step-1 proposal. This Step-1 proposal is an abbreviated
presentation of the intended research and, as a proposal, it must be submitted by the Step-1 due
date given in Tables 2 and 3 of this NRA by the organization Authorized Organizational
Representative (AOR). The Step-1 proposal is a prerequisite for submission of a full Step-2
proposal, but it does not obligate the offerors to submit a Step-2 (full) proposal later.

For some program elements, the purpose of the Step-1 proposal is simply to avoid conflicts in
the assembly of the review panel and no response will be provided to proposers. For other
program elements, the Step-1 proposal may be evaluated to determine if the anticipated research
project exhibits sufficient programmatic relevance and responsiveness to the program element to
permit or encourage submission of a full Step-2 proposal. The two-step process can be structured
in two ways: 1) Nonbinding two-step process in which a Step-2 proposal may be submitted even
if the preceding Step-1 was discouraged or 2) A binding two-step process in which a Step-2
proposal cannot be submitted if it was not invited after the evaluation of the preceding Step-1. In
any case those who submitted Step-1 proposals will be informed no later than four weeks prior to
the Step-2 due date whether they are, or are not, encouraged or invited to submit a full Step-2
proposal.

The required Step-1 proposal is sometimes just the contents of the 4000 character limited
Proposal Summary field in the cover pages but sometimes also requires a PDF document upload.
The required contents for the Step-1 proposal will be specified in the program element
description. In some cases, the investigation team is not considered binding for Step-1 (i.e., it can
be adjusted between the Step-1 and Step-2 proposal), but in other cases, the Step-1 team is
binding.
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Some program elements limit the number of Step-2 proposals on which an individual may be PI.
Please read the program element carefully. Budget data will not be requested as part of the Step-
1 proposal. Unlike a Notice of Intent, which may be submitted by an individual, the Step-1
proposal must be submitted by an Authorized Organizational Representative of the proposing
organization. Step-2 proposals are to be submitted in full compliance with the NASA Guidebook
for Proposers discussed in Section 1V (a) above. Proposers are encouraged to read the
instructions document on Submitting Step-1 proposals that appears under "Other Documents" on
the NSPIRES web page of any program element that requires a Step-1 proposal.

At the time of release of this ROSES-2016 NRA, the program elements that solicit proposals
using a two-step process include: A.2 Land-Cover/Land-Use Change, A.37 Water Resources, all
of the Heliophysics program elements (Appendix B), most program elements in Planetary
Science (Appendix C), the K2 Guest Observer call in Appendix D, and E.3, the Cross-Division
Exoplanets Research Program and E.4 the Cross-Division Habitable Worlds Program. This year
Program Element B.2 Heliophysics Supporting Research will employ a "binding™ two-step
proposal submission process; only those proposals that are "invited" can be submitted as Step-2
proposals.

(viii) The Two-Phase Proposal Process

On occasion, NASA will solicit proposals using a two-phase proposal process for which Phase-1
IS a request for an observation to be performed by a NASA space observatory as part of a NASA
guest investigator/guest observer program element. Phase-2 is a proposal for funding. An NOI
may or may not be requested, and the Phase-1 observing request must be submitted to the
observatory web page by the proposal due date in Tables 2 and 3 of this NRA.

At the time of release, this ROSES-2016 NRA contains four guest investigator/guest observer
program elements using the two-phase proposal process: Swift Guest Investigator (D.5), Fermi
Guest Investigator (D.6), NUSTAR Guest Observer (D.10) and ASTRO-H Guest Observer —
Cycle 1 (D.11).

Phase-1 observing requests for these programs cannot be submitted via either NSPIRES or
Grants.gov. They must be submitted via the URL given in the Summary Table of Key
Information given at the end of program element description. The Phase-2 proposal for funding
must be submitted via NSPIRES by a proposal due date that will be announced when NASA
announces the disposition of the Phase-1 observing requests. The process and requirements for
the submission of Phase-1 observing requests and Phase-2 proposals may differ for each program
element; proposers should read carefully the relevant program element Appendix to this ROSES
NRA.

(c) Proposal Submission Due Dates and Deadlines

For each program element in Appendices A through E of this NRA, the electronic proposal must
be submitted in its entirety by an Authorized Organizational Representative (AOR) no later than
the proposal deadline on the appropriate proposal due date given in Tables 2 or 3 of this NRA.
Unless stated otherwise in the relevant appendix to this NRA, the proposal deadline is 11:59 p.m.
Eastern Time. Unless otherwise specified, all proposals must be submitted electronically using
either NSPIRES or Grants.gov (see Sections IV(b)(i-iii) above).

Proposals submitted after the proposal due date and deadline will be considered "late.” Proposals
that are late will be handled in accordance with the SMD Policy on Late Proposals. Proposals
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received after the due date may be rejected without review. If a late proposal is rejected, it is
entirely at the discretion of the proposer whether or not to resubmit it in response to a subsequent
appropriate solicitation. It is not possible to submit a late proposal electronically via NSPIRES
unless the electronic Cover Page was initially created prior to the proposal due date.

(d) Proposal Funding Restrictions

In addition to the funding restrictions and requirements given in the NASA Guidebook for
Proposers and the NASA GCAM, the following restrictions are applicable to this ROSES NRA.

e The estimated funding and number of proposals anticipated to be funded, as shown in the
Summary of Key Information at the end of each program element, are subject to the
availability of appropriated funds, as well as the submission of a sufficient number of
proposals of adequate merit.

e Other than the special cases discussed in Section 2.3.10(c)(ii) of the NASA Guidebook for
Proposers, and unless specifically noted otherwise in the specific ROSES Appendix and or
program element, the proposing Pl organization must subaward the funding of all proposed
Co-Is who reside at other non-Government organizations, even though this may result in a
higher proposal cost because of subawarding fees. Potential exceptions to this rule include,
but are not limited to, the awards that stem from the Suborbital-Class Platforms (see
Section V). Other rare exceptions will be considered on a case by case basis when requested
in the proposal and found to be in the interest of the Government and consistent with
appropriate law, regulation, policy, and practice.

e Unless otherwise noted in the solicitation, SMD will send funds directly to Co-Is at NASA
centers and other Government laboratories, including JPL. Thus, if a proposal submitted by a
university has a Government Co-I, the funds will not pass through the university, so the
university (or other institution that receives a grant) should not include overhead or any other
pass through charges on those funds. Funds for Co-Is who do not work for the Government
would pass through the university and those charges may be applied. Regardless of whether a
Co-1 will be funded through a subaward via the proposing institution or funded directly by
NASA, the cover page budget for the proposal must include all funding requested from
NASA for the proposed investigation, including salaries for NASA civil servants, see
Section IV(b)(iii). Time for Co-Is and costs of procurements (not labor or overhead) at
NASA centers and other Government laboratories should be justified in the proposal’s
Budget Narrative. No indirect burden from non-governmental organizations should be
applied to funds for Co-Is at NASA centers and other Government laboratories. (See
Section 2.3.10(c)(ii) of the NASA Guidebook for Proposers).

e Allowable costs are governed by 2 CFR Part 200. In general, the construction of facilities is
not an allowed activity for any of the program elements solicited in this NRA. As described
in the GCAM Section 4 (Limitations), facilities are different and distinct from equipment,
which may be an allowable expense.

e Travel, including foreign travel, is allowed as may be necessary for the meaningful
completion of the proposed investigation, as well as for publicizing its results at appropriate
professional meetings. Proposers from NASA Centers should consult the latest NASA policy
document regarding restrictions on travel funding. Note that selection of a proposal and
approval of a proposed budget that includes travel for civil servants does not guarantee that a
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NASA Center has sufficient travel authority to approve the proposed travel under NASA’s
reduced travel budget.

In general, proposals for sponsorship of topical conferences, workshops, consortia, or
symposia meeting certain criteria are solicited through the ROSES program element Topical
Workshops, Symposia, and Conferences (Appendix E.2).

Regardless of whether a conference is sponsored by NASA, individual conference travel by
grantees is permitted and proposers from universities may include a budget for travel to
conferences and workshops. Proposers from NASA Centers should consult their Center
implementing policy on the latest NASA guidance on conference spending and reporting
requirements. Note that selection of a proposal and approval of a proposed budget that
includes travel for civil servant does not guarantee that a NASA Center has sufficient travel
authority under NASA’s reduced travel budget to approve the proposed travel.

Profit for commercial organizations is not allowable under grant or cooperative agreement
awards, but is allowable under contract awards. Costs for managing the project may be
allowed. These costs, whether direct charges or part of the indirect cost agreement, must be
consistent with 2 CFR 200 Subpart E.

NASA funding may not be used for subcontracted foreign research efforts. U.S. research
award recipients may directly purchase supplies and/or services from non-U.S. sources that
do not constitute research, but award funds may not be used to fund research carried out by
non-U.S. organizations. However, a foreign national may receive remuneration through a
NASA award for the conduct of research while employed either full- or part-time by a U.S.
organization (see Section 1.6 of the NASA Guidebook for Proposers; see also Appendix B,
part (¢)(8)(iv)). Special restrictions apply to collaboration with China, see Section I11(c).

Travel by a participant in the research investigation, whether for the purpose of conducting
the research, for collaboration, or for attending a conference, is considered to be a research
expense. NASA conducts its collaborations with foreign institutions on a no-exchange-of-
funds basis. NASA funding may not be used for research efforts by foreign organizations at
any level. Therefore, NASA funding may not be used for travel expenses by any team
member who is not participating as a member of a U.S. organization (see Section 1.6 of the
NASA Guidebook for Proposers; see also Appendix B, part (¢)(8)(iv)).

As noted in the NASA Guidebook for Proposers, costs of preparing, publishing, and
disseminating the results of NASA funded research (e.g., page charges, open access fees,
etc.) may be included in research proposals and are allowable charges against the grant, as
long as the charges are levied impartially on all research papers published by the journal.

Non-NASA U.S. Government organizations should propose based on full-cost accounting,
unless no such standards are in effect; in that case such proposers should follow the
Managerial Cost Accounting Standards for the Federal Government as recommended by the
Federal Accounting Standards Advisory Board (for further information, see
http://www.hq.nasa.gov/fullcost). Proposal budgets must include all costs that will be paid
out of the resulting award.

Regardless of whether functioning as a team lead or as a team member, personnel from
NASA Centers must propose budgets consistent with the current NASA accounting
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implementation for the requested year of performance. All NSPIRES cover page budgets
must include all costs that will be paid out of the resulting award, including salaries and
overhead for NASA civil servants. Costs that will not be paid out of the resulting award, but
are paid from a separate NASA budget (e.g., center management and overhead; CM&QO) and
are not based on the success of this specific proposal, should not be included in the proposal
budget. For example, CM&O should not be included in the proposal budget while other
direct charges (including procurements and labor) to the proposed research task should be
included. NASA civil servant Co-Is must provide their costs to the proposing organization so
that the proposing organization may complete the cover page budgets in NSPIRES.

V. SUBORBITAL-CLASS INVESTIGATIONS

(a) Overview of Suborbital-Class Platforms

In each SMD Research Program (Earth Science, Heliophysics, Planetary Science, Astrophysics),
flight investigations that require access to space or near-space are solicited. Flight investigations
solicited through ROSES generally have modest costs and reduced mission assurance
requirements appropriate for the research program, and these investigations are referred to as
suborbital-class investigations. Platforms for suborbital-class investigations include aircraft,
balloons, sounding rockets, suborbital reusable launch vehicles, CubeSats, and small
International Space Station (ISS) payloads. General requirements for proposals to use any of
these platforms, with the exception of aircraft, are discussed in this section of ROSES.
Requirements for proposals using aircraft are discussed within the description of the Earth
Science Research Program found in Appendix A.

Generally speaking, proposals for investigations that are carried out through development,
launch, and operation of a short duration orbital experiment, such as one on a CubeSat or I1SS-
based project, are permitted in any ROSES program element that solicits investigations for use
on suborbital-class platforms. In this sense, a CubeSat or an 1SS-based investigation is a
"suborbital class" investigation, even though it will be placed into orbit. CubeSat or ISS-based
"suborbital class" investigations are subject to the same cost constraints to which traditional
suborbital investigations are subject. Proposals for life and microgravity science investigations
are not solicited through ROSES. Life and microgravity science investigations are solicited by
the Human Exploration and Operations Mission Directorate. For further information contact
David Tomko, Human Research Program and Fundamental Space Biology, NASA Headquarters,
Washington, DC 20546; Tel.: 202-358-2211; E-mail: dtomko@nasa.gov.

(b) Points of Contact for Suborbital-Class Platforms

NASA provides different avenues for procurement of suborbital launch vehicle services,
including: sounding rockets provided by the NASA Sounding Rockets Program Office (SRPO)
at the NASA Goddard Space Flight Center/Wallops Flight Facility (NASA/GSFC/WFF),
balloons provided by the NASA Balloon Program Office (BPO) at the NASA/GSFC/WFF, and
suborbital reusable launch vehicle (SRLV) services provided by the NASA Space Technology
Mission Directorate’s (STMD) Flight Opportunities Program (FOP). SMD also solicits
investigations as CubeSats and as small International Space Station payloads. Regardless of
which launch vehicle service is anticipated, all prospective Pls are required to demonstrate the
capacity, availability, and commitment of the suborbital-class platform to support their
investigation. Pls are strongly urged to discuss prospective investigations with NASA program
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personnel (see below) prior to submitting their proposal to ensure that probable operational costs
are properly anticipated.

(i) NASA-provided Sounding Rocket Services

Information on the capabilities of current available sounding rocket vehicles is available at
http://sites.wff.nasa.gov/code810/vehicles.html. Proposers are encouraged to consider these
capabilities in designing their investigations, but the Sounding Rockets Program Office (SRPO)
has the final authority in the choice of which vehicle is to be used.

The nominal U.S. launch sites for sounding rockets are White Sands Missile Range (WSMR) in
New Mexico, Wallops Island in Virginia, Poker Flat Rocket Range (PFRR) in Alaska, and
Reagan Test Site (RTS) in the Kwajalein Atoll. The SRPO also conducts launches from the
established non-U.S. launch sites at Andoya, Norway; Kiruna, Sweden (Esrange); or Woomera,
Australia; subject to science community requirements and the availability of SRPO operations
funding to conduct the campaign.

Investigators proposing payloads to be flown on sounding rockets should answer the program-
specific questions on the NSPIRES proposal cover pages. This information is needed by the
SRPO to generate a rough order of magnitude cost estimate for the operational requirements
associated with a proposed investigation and is used for planning purposes. The required
information includes the envisioned vehicle type, payload mass, trajectory requirements, launch
site, telemetry requirements, attitude control, or pointing requirements, and any plans for payload
recovery and reuse.

Investigators proposing sounding rocket payloads should contact the SRPO to obtain technical
information related to SRPO launch vehicle capabilities, services, and the latest planned
campaign schedules. Questions concerning sounding rockets may be addressed to:

Philip Eberspeaker

Sounding Rockets Program Office

Code 810

GSFC/Wallops Flight Facility

National Aeronautics and Space Administration

Wallops Island, VA 23337
Telephone: (757) 824-2202
E-mail:Philip.J.Eberspeaker@nasa.gov

(i) NASA-provided Balloon Services

Information on the capabilities of current available balloon vehicles is available at
http://sites.wff.nasa.gov/code820/operations.html and at http://www.csbf.nasa.gov/balloons.html.
Proposers are encouraged to consider these capabilities in designing their investigations, but the
Balloon Program Office (BPO) has the final authority in the choice of which vehicles to be used.

The nominal U.S. launch sites for Balloons are Fort Sumner, New Mexico, and at the Columbia
Scientific Balloon Facility in Palestine, Texas. The BPO also conducts launches from established
non-U.S. launch sites at McMurdo, Antarctica; Alice Springs, Australia; Kiruna, Sweden
(Esrange); or Wanaka, New Zealand, subject to science community requirements and the
availability of BPO operations funding to conduct the campaign.
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Proposers needing investigation unique engineering, flight support systems, and/or technical
support services from NASA, such as the Wallops Arc-Second Pointing System (WASP), should
contact the BPO directly for an estimate of the Government Furnished Equipment (GFE) cost of
the desired support.

Investigators proposing balloon payloads should contact the BPO to obtain technical information
related to BPO balloon capabilities, services, and the latest planned campaign schedules.

Questions concerning balloons may be addressed to:

Debora Fairbrother
Balloon Program Office
Code 820
GSFC/Wallops Flight Facility
National Aeronautics and Space Administration
Wallops Island, VA 23337
Telephone: (757) 824-1453
E-mail: debora.a.fairbrother@nasa.gov

(iii) Suborbital Reusable Launch Vehicles

Suborbital Reusable Launch Vehicles (SRLV) offer newly developed commercial capabilities for
the conduct of NASA scientific research, education, and technology advancement. The NASA
STMD’s Flight Opportunities Program (FOP) has issued commercial contracts to several SRLV
flight service providers. Information on sSRLV vehicles, including general vehicle capabilities
and contact information for some vendors, is available at
http://flightopportunities.nasa.gov/platforms. Until NASA establishes a policy to sponsor
spaceflight participants onboard sRLVs, the FOP will not sponsor participants to fly on
commercial balloon or suborbital reusable launch vehicles. The payloads to be flown on sRLV
flights must either be automated or remotely operated. The remote operation capability should be
confirmed with the flight operator.

Proposals for investigations using SRLVs as platforms must be for complete investigations, and
must describe a complete suborbital science investigation, including payload construction,
vehicle integration, launch and flight operations, data analysis, and publication of results.
Proposers interested in using SRLVSs as platforms to conduct an Earth or space science
investigation must identify a vehicle that can provide the technical capabilities required to
conduct the proposed investigation.

Proposals for investigations using SRLVs as platforms must specify the technical requirements
that their investigation places on the vehicle. The proposal must include a Letter of Endorsement
from a commercial vendor that (i) describes how that vendor’s vehicle will meet the
investigation requirements and provides technical information on how the vehicle will meet the
investigation requirements, (ii) states that the vehicle will be available for use at the time
proposed for flight and provides information showing a plan for getting from the current vehicle
status to flight status, and (iii) provides a quoted cost for the flight and all other services that are
required from the vehicle vendor to enable and conduct the proposed investigation.

Proposals for investigations using SRLVs as platforms must provide a description of the
instrument; its current status; a clear assessment of what it will take to develop, modify, and
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integrate the instrument onto the sSRLV; and include a plan to provide calibrated, research grade
data.

The cost to SMD for the flight and all other services provided by the SRLV vendor must be
clearly stated in the proposal but not in the proposed investigation budget. All other costs for
conducting the investigation must be included in the PI’s proposed investigation budget. Upon
final selection for flight, the flight and all other services provided by the sRLV vendor will be
procured directly by the FOP and will not be funded through the PI’s award.

SMD will conduct an sRLV continuing investigation review (CIR) for all SRLV-based projects.
The CIR will take place following maturity of the SRLV-based project to the equivalent of a
Phase A concept study report or a systems requirement review. The CIR will include payload
description, flight performance assessment, proposed payload configuration and interfaces,
mission success criteria, requirements matrix, operational requirements, launch vehicle, and
project schedule. Once the SRLV-based project reaches that level of design maturity, the CIR
will be held at NASA Headquarters. The SMD Associate Administrator (or designee) is the
decision authority for approval to proceed beyond the CIR. It is expected that SRLV-based
projects will spend no more than approximately $100K prior to CIR approval. A proposal for a
SRLV-based project must describe the proposed schedule for CIR and the proposed funding
required to reach CIR.

Proposals for sSRLV-based investigations must be submitted to the appropriate ROSES program
element, depending on the science addressed by the proposed investigation. The proposed sRLV-
based investigation must meet the constraints of the program element to which it is being
proposed. This explicitly includes any constraints on the areas of science that are solicited, on the
available funding, and on the requirement for a complete science investigation.

All proposals will be evaluated with respect to the criteria specified in Section C.2 of the NASA
Guidebook for Proposers. In addition to the factors specified in the Guidebook, the intrinsic
merit of a proposal shall include the following additional factors:

e The extent that the proposed sRLV offers an advantage (e.qg., scientific, technical, or cost)
over other suborbital-class platforms (including sounding rockets, balloons, and aircraft);

e The likelihood that the proposed vehicle will be available at the proposed time for flight
and that it will be capable of providing the required technical capabilities;

e The feasibility of the proposed technical investigation, including the concept for conduct
of the experiment during the suborbital flight and the plans for calibrating and analyzing
the data obtained to accomplish the proposed science objectives; and

e The quality of the plans for completing the preliminary design prior to the investigation
confirmation review;

In addition to the factors specified in the Guidebook, the cost realism and reasonableness of a
proposal shall include:

e The affordability to SMD of the proposed vehicle vendor cost for the flight and other
required services.

Note that the Flight Opportunities Program is available to assist the PI with this process.
Investigators proposing sSRLV payloads are strongly urged to discuss prospective investigations
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with operations personnel in the Flight Opportunities Program and/or a potential vendor to
ensure that probable integration, safety and mission assurance, and operational costs are properly
anticipated.

Questions concerning potential SRLV investigations may be addressed to:
LK Kubendran
Flight Opportunities Program
Space Technology Mission Directorate
NASA Headquarters
Washington, DC 20546
Telephone: (202) 358-2528

E-mail: Ik@nasa.gov

(iv) Research Investigations utilizing the International Space Station

NASA has determined that there may be payload opportunities for small, suborbital-class space
and Earth science research investigations, including both science and technology development,
that utilize the International Space Station (ISS). Available external attach points include both
zenith and nadir pointing locations and internal attach points, including nadir pointing locations.
NASA has available annual external launch opportunities after 2016 on the Japanese HTV
launch vehicle and the SpaceX vehicle. NASA also has regular opportunities on a suite of
vehicles to launch pressurized cargo for use in the Window Observational Research Facility
(WOREF). Information on the opportunities and constraints for ISS attached payloads may be
found at http://www.nasa.gov/mission_pages/station/research/research_information.html.

Proposals seeking use of the ISS must take advantage of the Station’s unique capabilities. In
order to be compliant, a proposal must include a clear and convincing scientific and/or technical
argument that use of the ISS is required to produce the needed results in ways that could not be
accomplished through the use of other platforms. Investigations that make use of the ISS may be
proposed for periods of performance of up to five years.

Proposers interested in using the ISS to conduct an Earth or space science investigation must
identify a specific accommodation location that can provide the technical capabilities required to
conduct the proposed investigation. The proposal must include a letter of feasibility from the
NASA Space Station Payload Office. This letter of feasibility must contain: (1) a preliminary
assessment of the feasibility for proposed provisions for access to and accommodation at the
Space Station, (2) identification of any significant challenges or conditional provisions for access
and accommodation, and (3) a description of the level of technical interchange or negotiation
required to mature the proposed provisions for access and accommodation. Transportation and
accommodation will be provided by NASA at no cost to the proposed research investigation, and
costs for transportation to and accommodation on the ISS should not be included in the proposed
budget. However, the PI’s cost for all accommodation, safety, and other reviews that are
conducted and supported by the Pl must be included in the PI’s proposed investigation budget.

In addition to proposal requirements specified in the appropriate ROSES program element,
proposals for investigations utilizing the 1SS must provide a description of the instrument; its
current status; a clear assessment of what it will take to develop, modify, and integrate the
instrument onto the ISS; and include a plan to provide calibrated, research grade data in Sl
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traceable units. Proposals must be for complete investigations that include payload construction,
ISS integration, launch and flight operations, data analysis, and publication of results.

The ISS Customer Integration Office will provide integration services, launch services, on-orbit
operations and services, as well as safety and mission assurance reviews for all ISS
investigations.

Proposals must be submitted to the appropriate ROSES program element depending upon the
science addressed by the proposed investigation. The proposed investigation must meet the
constraints of the program element to which it is being proposed. This explicitly includes any
constraints on the areas of science that are solicited, on the available funding, and on the
requirement for a complete science investigation.

Investigations proposed for the ISS will be approved for the first year only. During the first year,
in addition to beginning the proposed investigation, a detailed transportation and accommodation
study will be undertaken with the ISS Customer Integration Office. Approval for continued
funding beyond the first year will be contingent on the ISS Program making a firm commitment
for transportation and accommodation on the ISS that is compatible with the requirements of the
proposed investigation.

All proposals will be evaluated with respect to the criteria specified in Section C.2 of the NASA
Guidebook for Proposers. In addition to the factors specified in the Guidebook, the intrinsic
merit of a proposal shall include the following additional factors:

e The extent that the advantages (e.g., scientific, technical, or cost) of the International
Space Station’s capabilities and location will be utilized; and

e The feasibility of the proposed technical investigation, including the concept for conduct
of the experiment during the flight and the plans for calibrating and analyzing the data
obtained to accomplish the proposed science objectives.

External accommodations for payloads include Express Logistics Carriers (ELCs) mounted to
the ISS truss structure, the Japanese Experiment Module-Exposed Facility (JEM-EF), and the
Columbus Orbiting Facility-Exposed Facility (COF-EF). Internal accommodations are also
available in the pressurized environment via the Window Observational Research Facility
(WORF). More detailed information can be found at
http://www.nasa.gov/pdf/462947main_2010 June_Jones 1SS%20Accomodationsl.2a.pdf.

Attached payloads must be certified for transportation and use in a human tended vehicle.
External payloads would be required to complete PDR approximately 36 months before launch,
CDR approximately 24 months before launch, and be delivered for certification and integration
approximately nine months before launch. Pressurized cargo for the WORF would be required to
complete PDR approximately 12 months before launch, CDR approximately nine months before
launch, and be delivered for certification and integration approximately four months before
launch.

Investigators proposing ISS payloads are strongly urged to discuss International Space Station
payload constraints, launch opportunities, and other technical matters with the ISS Research
Integration Office.
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For further information, please contact:

Sharon C Conover
ISS Research Integration Office/OZ
Johnson Space Center
National Aeronautics and Space Administration
Houston, TX 77058
Telephone: 281.244.8518
E-mail: sharon.c.conover@nasa.gov

(v) Use of Short Duration Orbital Platforms, including CubeSats

Short duration orbital platforms, such as CubeSats (built in increments of 10 centimeter cubes),
have historically been used as teaching tools and technology demonstrations, and now may offer
newly developed capabilities for the conduct of NASA scientific research and technology
advancement. CubeSats can be built as a single unit (1U), weighing less than 1.33 kg, or
combined in units of two, three or six.

CubeSats: Proposals for science investigations utilizing short duration orbital platforms, such as
CubeSats, must be for complete investigations, and must describe a complete science
investigation, including CubeSat construction, payload integration and test, launch vehicle
integration, communications, mission operations, data analysis, and publication of results.

Launch: Launch services will be provided under the NASA/HEOMD CubeSat Launch Initiative
(CSLI) at no cost to the investigation. The CubeSat Launch Initiative (CSLI) program regularly
provides launch opportunities for small satellites to fly as secondary (auxiliary) payloads on
rockets planned for upcoming U.S. Government missions. Under the CSLI process, an Agency-
wide selection recommendation committee considers candidate CubeSats for selection from
among those proposed from organizations both internal and external to NASA. At an appropriate
time following selection, SMD will provide direction for being considered for manifest on a
launch vehicle going to an appropriate orbit.

CubeSats are typically launched as secondary payloads to low-Earth orbit or from the
International Space Station. Further, additional commercial opportunities to leave Earth orbit as a
secondary payload may arise on future mission launches. Information on the EM-1 stand-alone
CubeSat opportunity, can be found by contacting the CubeSat points of contact listed below.

For more information about the CSLI, including previously-selected respondents, see
http://www.nasa.gov/directorates/heo/home/CubeSats_initiative.html.

As a result of their secondary status, CubeSats are placed into orbits that are dictated by the
primary. Therefore, in any given year a finite number of specific orbits (e.g., inclinations and
altitudes) will be available for CubeSats, and the types of orbits available will vary from year to
year. Thus, CubeSat-based missions requiring very specific orbital parameters may be at a
disadvantage for securing a timely launch. Proposals should clearly indicate both the required
and the acceptable range of orbital parameters needed to meet mission objectives.

NASA's CubeSats are deployed from a Poly-Picosatellite Orbital Deployer, or P-POD. CubeSats
must be compliant with the NASA/KSC Launch Services Program (LSP) Program Level Poly-
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Picosatellite Orbital Deployer (PPOD) and CubeSat Requirements Document and the
Compliance and Reference Documents referenced therein. That document may be found at:

http://www.nasa.gov/pdf/627972main LSP-REQ-317 01A.pdf

Investigators proposing CubeSats in response to this solicitation are expected to comply with the
requirements of NASA Procedural Requirement (NPR) 7120.8, NASA Research and Technology
Program and Project Management Requirements, and should appropriately tailor these
requirements, depending on the project size, complexity, and scope.

Proposals for CubeSat investigations should note the following:

The proposed CubeSat investigation must meet the constraints of the program element to
which it is being proposed. This explicitly includes any constraints on the areas of
science that are solicited, on the available funding, and on the requirement for a complete
science investigation.

Proposals will be evaluated with respect to the criteria specified in Section C.2 of the
NASA Guidebook for Proposers. In addition to the factors specified in the Guidebook, the
proposal will be evaluated against any additional factors called out in the program
element to which it is being proposed.

Proposals for investigations using CubeSats must satisfy the constraints for a standard
CubeSat (one "Cube" or "1U" defined above) and the NASA CubeSat deployer.

Proposals must specify any constraints placed on the required orbit and orbital lifetime.
The likely availability of NASA launches satisfying any constraints in the time period
contemplated will be a consideration for the ROSES evaluation. The less stringent the
orbital constraints, the more probable it will be that NASA can manifest the CubeSat
investigation for launch.

Proposals must demonstrate knowledge of the requirements for limiting orbital debris and
must address how the mission will meet the requirements of NPR8715.6 NASA
Procedural Requirement for Limiting Orbital Debris.

Proposals must address the approach to downlink and uplink communications licensing,
frequency band selection, and frequency coordination for operations between space and
ground within the RF spectrum.

All costs for preparing and delivering the CubeSat for launch must be included in the
proposal. No launch service charges should be included in the proposal cost request.

Proposals for short duration orbital experiments other than CubeSats must include
provisions for access to space as part of the proposal.

Investigators proposing CubeSats are strongly urged to discuss prospective investigations with
personnel listed below regarding constraints, launch opportunities, and other technical matters.

For further information on SMD CubeSats, please contact:

David L Pierce,

Senior Program Executive for Suborbital Research,
Phone: 202-358-3808,
E-mail: david.l.pierce@nasa.gov
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For further information on CSLI, please contact:
Anne E Sweet,
Launch Services Program Executive,
Phone: 202-358-3784,
E-mail: anne.sweet-1@nasa.gov

or
Jason C Crusan,
Director, Advanced Exploration Systems,
Phone: 202-358-0635,
E-mail: jason.c.crusan@nasa.gov

(c) General Guidelines for Suborbital-Class Investigation Proposals

ROSES supports science investigations and/or technology development utilizing payloads flown
on suborbital-class platforms, as defined in Section I(b), or as flights of opportunity. Suborbital-
class payloads may be recovered, refurbished, and reflown, in order to complete an investigation.
A discussion of the plans for management and for reduction and analysis of the data must be
given in the proposal. Although most awards are for three or four years’ duration, a five-year
proposal may be accepted to develop a completely new, highly meritorious investigation through
its first flight.

Budgets are expected to cover complete investigations, including payload development and
construction, instrument calibration, launch, data analysis, and publication of results. The
number of investigations that can be supported is limited and heavily dependent on the funds
available to the relevant research program. Note that NASA does not carry reserves to
accommaodate any cost overrun incurred by a particular investigation, including the damage
and/or loss of the payload owing to a suborbital- class platform system failure. Therefore, failure
to achieve the proposed goals within the proposed time and budget could require either
descoping the initially proposed investigation, delaying it, canceling a particular launch date
opportunity, or canceling the investigation altogether. Unlike most other ROSES investigations
where the proposing Pl organization must subcontract funding to non-Government investigators,
suborbital-class investigations will sometimes be split into multiple awards, depending on
circumstances. Please read the individual ROSES Appendix and consult with the POC.

V1. PROPOSAL REVIEW INFORMATION

(a) Evaluation Criteria

As stated in the NASA Guidebook for Proposers, proposals ordinarily are evaluated on three
criteria: intrinsic merit, relevance, and cost realism and reasonableness. NASA Guidebook for
Proposers Section 1.2.3 Proposal Review and Selection indicates that peer review will be used to
determine merit, and that "NASA peer review members may also participate in determining the
relevance...and cost realism and reasonableness”, but that the evaluation of cost and relevance
may be done by NASA. Consistent with this, ROSES proposals may be scored by peer reviewers
for all three criteria, or may be scored for only merit, with comments provided for relevance and
cost, or the peer review panel may not be asked to comment on relevance and cost at all. NASA
may return a proposal without peer review if it is not relevant. Note the following specific points:
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e Some of the program elements discussed in Appendices A through E will give specific
factors, based on the solicited research objectives, which will be considered when evaluating
a proposal’s science and/or technical merits and/or its relevance to program objectives.

e Unless otherwise stated, relevance will be judged by whether the proposal addresses goals
and objectives for that ROSES Appendix and/or specific program element, rather than
NASA’s broader goals. This focus on relevance to the program element supersedes the
instructions in the NASA Guidebook for Proposers. Unless otherwise stated in the program
element, relevance of the proposed work is judged based on whether the work proposed is
deemed to be relevant, independent of whether or not it includes an overt, clear and direct
statement of relevance. That is, unless otherwise stated in the program element, no proposal
will be returned as noncompliant for lack of a relevance section or statement, and inclusion
of a relevance section or statement is no guarantee that the proposal will be judged relevant.
Please read the program elements carefully. See also Section I(h).

e Cost data for U.S. proposals may be evaluated both by peer review (for cost realism and cost
reasonableness) and by NASA program personnel. Proposers must follow the budget
requirements in Section IV (b) iii and Table 1 of this document. When evaluating the cost
reasonableness of the proposals, reviewers will assess whether the proposed level of effort
(i.e., labor FTEs) and the proposed other direct costs (i.e., supplies, equipment, travel) are
commensurate with those required to accomplish the goals of the investigation. Salary levels,
fringe benefit rates, and overhead rates are not part of that evaluation, and will be hidden
from peer reviewers.

e Except in rare instances where it is explicitly acknowledged in the program element, neither
the existence of proposed voluntary cost sharing nor the lack thereof or the magnitude of
such cost sharing will be used as evaluation criteria or as a precondition for award. If
voluntary cost sharing is proposed, the proposer should describe, in detail, any proposed cost
sharing arrangements (see Section I11(d) above). Please note that the Summary of Proposal
Personnel and Work Effort is no longer in the budget section and the Guidebook explicitly
notes that any planned work commitment not funded by NASA is not considered cost sharing
as defined in 2 CFR § 200.29.

e Prior to making a Federal award with a total amount of Federal share greater than the
simplified acquisition threshold (currently $150,000), NASA is required to review and
consider any information about the applicant that is in the designated integrity and
performance system (currently the Federal Awardee Performance and Integrity Information
System—~FAPIIS) accessible through the System for Award Management (SAM,
https://www.sam.gov) (see 41 U.S.C. 2313). An applicant, at its option, may review
information in FAPIIS and comment on any information about itself that NASA previously
entered and is currently in FAPIIS. NASA will consider any comments by the applicant, in
addition to the other information in FAPIIS, in making a judgment about the applicant’s
integrity, business ethics, and record of performance under Federal awards when completing
the review of risk posed by applicants as described in 2 CFR 200.205 Federal awarding
agency review of risk posed by applicants.

(b) Review and Selection Processes

Review of proposals submitted to this NRA will be consistent with the general policies and
provisions given in Sections C.1 through C.4 of Appendix C of the Guidebook, and selection
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procedures will be consistent with the provisions of Section C.5 of that document. In this NRA,
the desire to achieve a balance of efforts across the solicited program objectives may play a role
in the selections.

Unless otherwise specified, the SMD Division Director responsible for a research program
element (or his/her delegate) is its Selection Official.

(c) Selection Announcement and Award Dates

SMD’s goal is to announce selections within 150 days of the proposal due date and within 60
days after the conclusion of the peer review. Selections are typically announced between 150
days and 220 days after the proposal due date. Although there are many reasons why selections
are not announced earlier, the most common are the uncertainty in the NASA budget at the time
selection decisions could be made and the time required to conduct an appropriate peer review
and selection process. NASA does not usually announce new selections until the funds needed
for those awards are approved through the Federal budget process. Therefore, a delay in the
budget process for NASA usually results in a delay of the selection announcement date. After
150 days have passed since the proposal due date, proposers may contact the responsible
Program Officer listed at the conclusion of that program element and on the SARA web page
(see Section VIII). If the program officer does not respond proposers may send an inquiry to
SARA@nasa.gov

In order to announce selection decisions as soon as is practical, even in the presence of budget
uncertainties, the Selection Official may make and announce selection decisions about some
proposals and defer decisions on others. If a Selection Official uses this option, then proposers
may be told that a proposal has been "selected,” "declined," or that a decision has not yet been
made. If a decision has not yet been made then those proposals remain "selectable™ and will be
considered for a supplemental selection when circumstances allow. Eventually proposers will be
notified whether their proposal is selected or is no longer being considered for selection. All
proposers will be notified via NSPIRES and provided with a written review (usually the panel
evaluation) of the proposal. Proposers may contact the Program Officer for a "debriefing," e.g.,
to clarify something that is unclear in the evaluation or for an explanation of whether there were
factors other than the peer review that played a role in the decision.

(d) Processes for Appeals
(1) Reconsideration by SMD

SMD has a process for requesting reconsideration of the declination of a proposal submitted in
response to an SMD NASA Research Announcement. Reconsideration may be requested if the
Pl believes that the proposal was not handled correctly. This process may be found at in the
SMD Reconsideration Policy document available in the Library section of the SARA website at
http://nasascience.nasa.gov/researchers/sara/library-and-useful-links (the SARA website is at
http://sara.nasa.gov).

(i) Ombudsman Program

The NASA Procurement Ombudsman Program is available under this NRA as a procedure for
addressing concerns and disagreements. The clause at NASA FAR Supplement (NFS) 1852.215-
84 ("Ombudsman") is incorporated into this NRA.
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The cognizant ombudsman is

Director, Contract and Grant Policy Division
Office of Procurement
NASA Headquarters
Washington, DC 20546-0001
Telephone: 202-358-4483
E-mail: agency-procurementombudsman@nasa.gov

(iii) Protests

Only contract awards are subject to bid protest, either at the Government Accountability Office
(GAO) or with the Agency, as defined in FAR 33.101. The provisions at FAR 52.233-2 (Service
of Protest) and NFS 1852.233-70 (Protests to NASA) are incorporated into this NRA. Under
both of these provisions, the designated official for receipt of protests to the Agency and copies
of protests filed with the GAO is

Assistant Administrator for Procurement

Office of Procurement

NASA Headquarters

Washington, DC 20546-0001
Telephone: 202-358-2090

(e) Service as a Peer Reviewer

The success of NASA'’s research program rests on the quality of peer review. NASA will contact
expert investigators and ask them to serve as peer reviewers. Since those whose proposals were
selected in prior competitions are highly qualified and may not be submitting a proposal to the
current competition, they are highly encouraged to serve on SMD peer review panels. Potential
reviewers are encouraged to volunteer to be reviewers by filling out one of the review forms at
http://science.nasa.gov/researchers/volunteer-review-panels/ or by sending an E-mail to one of
the program officers or to sara@nasa.gov. It is good experience for early-career scientists, and
the influx of new reviewers is healthy for the process.

VIlI. AWARD ADMINISTRATION INFORMATION
(a) Notice of Award

All proposers will be officially notified via NSPIRES from which they will be able to retrieve
their official decision letter and evaluation. If a proposal is selected, the business office of the
offeror will be contacted by a NASA Grants Officer from the NASA Shared Services Center
(NSSC), who is the only official authorized to obligate the Government. Any costs incurred by
the offeror in anticipation of an award will be subject to 2 CFR Section 1800.209 Preaward costs.
NASA waives the approval requirement for preaward costs of 90 days or less.

(b) Administrative and National Policy Requirements

This solicitation does not invoke any special administrative or national policy requirements: 2
CFR 1800, 14 CFR 1274, and the Grants and Cooperative Agreement Manual will apply to any
awards that derive from this NRA, as applicable. All award requirements are posted at
https://prod.nais.nasa.gov/pub/pub_library/grantnotices/GrantNotices.html.
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(c) Award Reporting Requirements

The reporting requirements for awards made through this NRA will be consistent with 2 CFR
1800.902.

Award recipients may also be subject to reporting requirements under the NASA Plan for
Increasing Access to Results of Federally Funded Research. Any such requirements will be
identified in the Notice of Award.

If the Federal share of any award issued under this NRA is more than $500,000 over the period
of performance, additional reporting requirements will apply. See 2 CFR 200 Appendix XIl—
Award Term and Condition for Recipient Integrity and Performance Matters.

For science projects that receive assistance from the U.S. Antarctic Program, the
acknowledgement should include: "Logistical support for this project in Antarctica was provided
by the U.S. National Science Foundation through the U.S. Antarctic Program.”

Any additional requirements will be specified in the program element description.

VIIl. PoOINTS OF CONTACT FOR FURTHER INFORMATION

General questions and comments about the policies of this NRA may be directed to:

Max Bernstein
SMD Lead for Research
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
E-mail: sara@nasa.gov (preferred)
Telephone: (202) 358-0879

Note: Proposals must not be submitted to this address. Proposals must be submitted
electronically, as described in Section IV above.

Specific questions about a given program element in this NRA should be directed to the Program
Officer(s) listed in the Summary Table of Key Information at the end of each program element
appendix. Up-to-date contact information for program officers can also be found online at the
SARA web page’s Program Officers List at
http://nasascience.nasa.gov/researchers/sara/program-officers-list.

Inquiries about accessing or using the NASA proposal submission web interface located at
http://nspires.nasaprs.com should be directed by an E-mail that includes a telephone number to
nspires-help@nasaprs.com or by calling (202) 479-9376. This help center is staffed Monday
through Friday, 8:00 a.m. — 6:00 p.m. Eastern Time.

Inquiries about accessing or using Grants.gov located at http://www.grants.gov should be
directed by an E-mail to support@grants.gov or by calling (800) 518-4726 twenty-four hours a
day, seven days a week, except Federal holidays when the center is closed.
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IX. ANCILLARY INFORMATION

(@) Announcement of Updates/Amendments to Solicitation

Because this NRA is released far in advance of many of the deadlines given in Tables 2 and 3,
additional programmatic information for any of its programs may develop before their proposal
due dates. If so, such information will be added as a formal amendment to this NRA no later than
30 days before the proposal due date, or, if that is not possible, the proposal due date will be
extended to allow 30 days for proposal submission from the date of the amendment. All
amendments are posted on the main ROSES webpage at
http://solicitation.nasaprs.com/ROSES2016 (or by going to http://solicitation.nasaprs.com/open
and selecting "NNH16ZDAO001N"). Also, an RSS feed for amendments, clarifications, and
corrections to ROSES can be found in one place (and there is an RSS feed) at
http://nasascience.nasa.gov/researchers/sara/grant-solicitations/roses-2016/. NASA SMD will
also send an electronic notification of any such amendments to all subscribers of its electronic
notification system (see Section 1X(c) below), it is the responsibility of the prospective proposer
to check this NRA’s homepage for updates concerning the program(s) of interest.

Any clarifications or questions and answers that are published will be posted on the relevant
program element’s web page, which can be found as described above.

(b) Electronic Submission of Proposal Information

On-time electronic submission over the Internet is required for every proposal. While every
effort is made to ensure the reliability and accessibility of the electronic proposal submission
systems (NSPIRES and Grants.gov) and to maintain help centers via E-mail and telephone,
difficulty may arise at any point, including the user’s own equipment. Therefore, prospective
proposers are urged to familiarize themselves with the submission system(s) and to submit the
required proposal materials well in advance of the deadline of the program of interest. Difficulty
in registering with or using a proposal submission system is not, in and of itself, a sufficient
reason for NASA to consider a proposal that is submitted after the proposal due date (see
Section IV(c) above). After submission via NSPIRES, proposers can verify proposal delivery by
logging into NSPIRES and selecting "proposals” and "Submitted Proposals/NOIs."

(c) Electronic Notification of SMD Research Solicitations

SMD maintains an electronic notification system to alert interested researchers of its research
program announcements. Subscription to this service is free to all registered users of the NASA
proposal database system at http://nspires.nasaprs.com. To add or change a subscription to the
electronic notification system, users should login to the database system and select "Account
Management™ then "E-mail Subscriptions.” Owing to the increasingly multidisciplinary nature of
SMD programs, this E-mail service will notify all subscribers of (i) all NASA SMD research
program solicitations regardless of their type or science objectives; (ii) amendments to all SMD
solicitations that have been released for which the proposal due dates have not passed; and (iii)
special information that SMD wishes to communicate to those interested in proposing to its
sponsored research programs. Altogether, a subscriber may receive 5075 notifications per year.
SMD maintains this subscription list in confidence and does not attempt to discern the identity of
its subscribers. Regardless of whether or not this service is used, all SMD research
announcements may be accessed at http://solicitation.nasaprs.com/open by selecting

38


http://solicitation.nasaprs.com/ROSES2016
http://solicitation.nasaprs.com/open
http://nasascience.nasa.gov/researchers/sara/grant-solicitations/roses-2016/
http://nspires.nasaprs.com/
http://solicitation.nasaprs.com/open

"NNH16ZDAO001N" as soon as they are posted (typically by ~9:00 a.m. Eastern Time on their
release date).

Note: Automated spam filtering software may identify SMD’s electronic notifications as spam or
junk mail. Subscribers are advised to ensure that E-mail received from "NSPIRES-
help@nasaprs.com” or "nspires@nasaprs.com™ are not identified by any automated E-mail
filtering system as unwanted E-mail.

NRAs issued by SMD are synopsized on Grants.gov (http://www.grants.gov) at the time they are
released. This ROSES NRA will be synopsized upon its release. Amendments to this NRA that
create new proposal opportunities will also be synopsized on Grants.gov at the time of their
release.

(d) Further Information on SMD Research and Analysis Programs

SMD maintains a website for improving communication with the research community. This site
is maintained by the SMD Research Lead, is referred to as the SARA website, and is located at
http://sara.nasa.gov. The SARA website contains information related to NASA's Science
Research Programs, including the solicitations, selections, an RSS feed for changes to ROSES,
and contact information for program officers.

(e) Archives of Past Selections

For more information about the types of research supported by the program elements solicited in
previous editions of this NRA and other predecessor NRAs, the titles and abstracts of all
investigations selected through previous solicitations (issued after January 1, 2005) are available
by solicitation by year at http://nspires.nasaprs.com: click "Solicitations” and then "Closed/Past
Solicitations and Selections," choose the year from the pop-down menu, and click the find button
to see the abstracts in a PDF file. One can search the grants (only) that resulted from all NASA
programs at http://www.research.gov/ by selecting "Search awards" and then using the
"Advanced Search" to search for NASA awards only. One can also search the grants (only) that
resulted from all NASA programs, but not abstracts at https://www.nssc.nasa.gov/grantstatus.

() Meeting Geospatial Standards

NASA pioneered the development of metadata and the accessibility and interoperability of space
and Earth science data. When grants result in the development of data that NASA both identifies
as geospatial and intends to distribute, then NASA awards will require that documentation
(metadata) meet Federal Geographic Data Committee standards. NASA will assure that this
documentation is electronically accessible to the Clearinghouse network
(http://www.fgdc.gov/dataandservices/) and discoverable through Geospatial One Stop
(http://geo.data.gov/).
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X. CONCLUDING STATEMENT

Through this ROSES NRA, NASA encourages the participation of the space and Earth science
communities in its Science Mission Directorate research and technology programs. These
programs, while quite diverse in objectives and types, in fact form the foundation of both the
basic and applied research that allows NASA’s space and Earth science programs to be properly
planned and carried through to the successful interpretation of data and its application to the
needs of end users. Comments about this NRA are welcome and may be directed to the point of
contact for general questions and comments identified in Section VIII above.
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Table 1: Checklist for ROSES-2016 Proposals

This list does not apply to Step-1 proposals. Many items on this checklist may be superseded
by the program element and, if there is a difference, the text in the program element takes
precedence. See Also the 2016 version of the NASA Guidebook for Proposers.

Cover pages: Table 1 lists the few aspects that most commonly cause difficulties to
proposers. There are many required parts to the cover pages, see the NSPIRES instructions.

Team Investigators must indicate participation via NSPIRES, except
proposals submitted via grants.gov. If any team member doesn't
confirm their participation the AOR will get an error that prevents
submission.

Team Paid team members may not be collaborators, they should be Co-Is.

Team A critical partner with a sustained, continuing role is a Co-I, not a
collaborator, even if unpaid.

Project Project Summary (abstract) must be in the text box in the cover pages,

Summary not main body of the proposal. It has a built in 4000-character limit

DMP For most programs, the Data Management Plan (DMP) or explanation
of why it is not needed must be provided in the 4000 character text
boxes in the cover pages, unless otherwise stated in the program
element. See Section 11(c) and the ROSES FAQ for important
information.

Budget List all costs. Include all salary and indirect costs in the NSPIRES
cover page budgets.

Submission | Both the author must "release" the proposal and the AOR must
"submit" prior to the due date.

Other There are cover page questions that must be answered and there may
be other required content, e.g., some program elements in Appendix C
collect a relevance statement here, see VI (a).

Proposal document

Table of contents

First required component of proposal. One page only

Scientific/Technical

Second required component and the main part of the proposal. The

/Management sequence for science content here is recommended, but proposers may
Section order the elements as they prefer.
Length Typically 15 pages (except for a Step-1 proposal) and more may be
restriction permitted for some (e.g., suborbital) programs and less for others (e.g.,
Planetary Major Equipment). Please read the program element and
refer to the summary table of key information.
Format 8.5" x 11.0" page size
Format Single spaced, single column text (unless otherwise specified).
Format One-inch margins on all four sides. No reviewable content in margins.
Format No more than 5.5 lines per inch
Format No more than 15 characters per inch
Format Times New Roman Font size 12 is always safe
Figure Text and content on/in figures must be easily legible without
Format magnification.
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Table 1 Continued: Checklist for ROSES-2016 Proposals

Captions
Format

Figure captions follow the same font restrictions as body of proposal.
Don’t put anything crucial only in the captions.

Table Format

Text and content on/in Tables must be easily legible without
magnification.

Content Discuss objectives and their significance.

Content Discuss perceived impact of the work.

Content Discuss relevance of the work to the solicitation. See VI (a)

Content Explain the technical approach and methodology.

Content Discuss potential sources of uncertainty

Content Present mitigation strategy or alternate approach given obstacles

Content Present roles of all team members so its clear what they are doing

Content Present a work plan, with milestones, management structure

Content Present a data sharing and/or archiving plan here in the text only if it is
required by program element.

Special Provide other special requirements of program element, e.g., special

Content statements for participating scientists, team leads, etc.

References: Third component of proposal

Length

No page limit

Excluded

No references to documents (e.g., unpublished manuscripts)
unavailable to reviewers. No links to personal websites.

Biographical sketches/Curriculum Vitae (CVs): fourth component of proposal
Required One for the Pl and each Co-I
Length CV for PI - two pages or fewer, unless otherwise specified, such as
restriction Early Career Fellowship, which allows three pages
Length CVs for anyone other than the P1 are limited to one page
restriction

Not required

CVs for collaborators are typically not needed, but may be included

Summary of work eff
from and supersedes that given in Guidebook.

ort: This is a new fifth section of the proposal. Note, location differs

General Note this table has been moved from the budget Section. Where names
are not known, include the position, such as postdoctoral fellow or
technician.

Required Names and/or titles of all personnel to perform the proposed effort

Required Planned work commitment (e.g., in fractions of a work year) to be
funded by NASA

Required Planned work commitment (e.g., in fractions of a work year) that will

not be funded by NASA, if any. Note: time commitment included here
that is not funded by NASA is not considered cost sharing, as defined
in 2 CFR § 200.29.

Curre

nt and Pending Support: Sixth part of the proposal, not page limited.

Required

Required for the PI. Also required for funded team members who are
proposed to devote >10% of their time to the proposed work.

Table 1 Continued: Checklist for ROSES-2016 Proposals

| Required

| For each current project or pending proposal list the level of effort for |
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that one team member (only) per year. Award values are not required.

Excluded

Do not include Current and Pending for collaborators.

Discouraged

Current and Pending for students is discouraged.

Discouraged

Current and Pending for Foreign Co-Is is discouraged.

Excluded

Do not self-reference this proposal in the current and pending

Statements of Commi

tment and Letters of Support, feasibility and Endorsement

General

Statements of Commitment by team members have been replaced by
an indication of participation via the NSPIRES web interface.

Statements of

Statements of Commitment must be included for proposals that were

only permitted
under special
circumstances.

Commitment | submitted via grants.gov since web confirmation is not possible
Letter of In general, not permitted. Special cases include 1) Foreign Co-Is must
Endorsement — | include letters of endorsement from their government agency or

funding/sponsoring institution in their country and 2) Letters from
commercial vendor are required for proposals for investigations using
SRLVs as platforms.

Letter of A letter of support is required from the owner of any facility or

Support resource that is not under the PI’s direct control, acknowledging that
the facility or resource is available for the proposed use during the
proposed period. See Section 2.3.9 of the Guidebook for Proposers

Letter of A letter of feasibility from the NASA Space Station Payload Office

feasibility must be included with proposals to use ISS.

Letter of In general, letters of affirmation are not permitted for normal research

affirmation proposals, but letters from the community may be included only where

explicitly allowed, e.g., for C.17 PME and E.2 TWSC.

Budget Justification: The eighth part of the proposal, no page limit overall.

General

Please explain in words what is being purchased and why it is
reasonable. See the Guidebook for Proposers

Required

Budget Narrative: justify each proposed component of cost, including
subcontracts/subawards, consultants, other direct costs (including
travel), and facilities and equipment. Give the "basis of estimate;"
guotes need not be provided, but the proposal should indicate that the
cost was based upon a quote, prior experience, etc.

Excluded

Do not include any values for salary, fringe, or overhead.

Optional

Proposers need not specify anticipated award type (i.e., grant vs.
contract), see 11 (a)

Facilities and Equipment: The ninth part of the proposal, no page limit.
Length None, as needed
restriction
Excluded Does not add scientific or technical information beyond a description
content of the facilities and equipment, i.e., don't add here what should be in

the page-limited Scientific/technical Section.

Table 1 Continued: Checklist for ROSES-2016 Proposals
[Separate Documents Section of the table was reformatted for clarity August 18, 2016]

Detailed Budget: The tenth and final part of the proposal document.

| Strongly

| Detailed budget, itemizing expenses.
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Recommended

Strongly Separate detailed budget from each subaward organization.
Recommended
Excluded Do not include any values for salary, fringe, or overhead. This is

reported only in the cover page budget and "Total" budget.

Separate PDF documents from proposal document

"Total" Budget Document (separate PDF file attached as document type “Total
Budget”)

Required Separately uploaded "Total" Budget PDF file see Section
IV (b)(iii). [Added March 24, 2016]

HEC Appendix Document (separate PDF file attached as document type “Appendix”)

If necessary If the Program Specific Data Question about the use of HEC was
answered in the affirmative, a required appendix document must be
provided. See Section | (d) for information about this new requirement

TABLE 2: SoLICITED RESEARCH PROGRAMS (IN ORDER OF PROPOSAL DUE DATES)

TABLE 3: SOLICITED RESEARCH PROGRAMS (IN ORDER OF APPENDICES A-E)

Table 2 and Table 3 of this NRA are posted as separate documents on the web and can be
reached either by following the hypertext links above embedded in the electronic version of this
document or by going to http://solicitation.nasaprs.com/ROSES2016 or to
http://solicitation.nasaprs.com/open and selecting "NNH16ZDA001N".
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ROSES 2016

TABLE 2: SOLICITED RESEARCH PROGRAMS (In Order of Proposal Due Date) [1]

NOI/Step-1

. Proposal
Appendix | Program Element Duetzl?ate Due Date
: : . 03/18/2016 | 04/22/2016
B.4 Heliophysics Guest Investigators (Step-1) (Step-2)
D.2 Astrophysics Data Analysis 03/25/2016 | 05/13/2016
A.29 NASA Data for Operation and Assessment 03/15/2016 | 05/20/2016
03/29/2016 | 05/26/2016
E.3 Exoplanets Research Program [3] (Step-1) (Step-2)
All Ocean Surface Topography Science Team 04/29/2016 | 05/27/2016
: 03/31/2016 | 06/03/2016
C.2 Emerging Worlds [3] [4] (Step-1) (Step-2)
: 04/08/2016 | 06/10/2016
C.6 Solar System Observations [3] [4] (Step-1) (Step-2)
A.24 Earth Surface and Interior 04/15/2016 | 06/15/2016
A5 Carbon Cycle Science 04/01/2016 | 06/15/2016
‘o : 04/06/2016 | 06/16/2016
C.10 Cassini Data Analysis Program [3] (Step-1) (Step-2)
A.13 Modeling, Analysis, and Prediction 04/15/2016 | 06/17/2016
C.18 Laboratory Analysis of Returned Samples [3] 05/02/2016 | 06/24/2016
’ [4] (Step-1) (Step-2)
A8 Physical Oceanography 05/20/2016 | 06/30/2016
A46 Earth Sc.lence Applications: Ecological 03/16/2016 | 06/30/2016
Forecasting
A17 Atmospheric Composition: Upper
' Atmospheric Composition Observations N/A 07/01/2016
D.4 Astrophysics Theory 05/16/2016 | 07/08/2016
A.42 Instrument Incubator Program 05/31/2016 | 07/11/2016
A2l Terrestrial Hydrology 05/13/2016 | 07/15/2016
c7 Planetary Data Archiving, Restoration, and 05/13/2016 | 07/15/2016
' Tools (Step-1) (Step-2)
A.47 Citizen Science for Earth Systems 05/27/2016 | 07/21/2016
C.13 Maturati.on of Instruments for Solar System | (5/20/2016 | 07/21/2016
Exploration [3] (Step-1) (Step-2)
B3 Heliophysics Techn(_)loqv and Instrument 06/10/2016 | 07/22/2016
' Development for Science (Step-1) (Step-2)
B.7 Heliophysics Data Environment Enhancements | 05/20/2016 | 07/22/2016
(Step-1) (Step-2)
: 05/20/2016 | 07/22/2016
C5 Exobiology [3] [4] (Step-1) (Step-2)
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B494614A9-2F3F-9E35-1F2D-5F3714F6C263%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B21B7609E-9264-D78C-40F1-55D2CFA4EE04%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B21B7609E-9264-D78C-40F1-55D2CFA4EE04%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB554F971-2BDF-A8A0-A909-8CF7C07DB175%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB554F971-2BDF-A8A0-A909-8CF7C07DB175%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B4A4FC1C6-2814-DDAC-BCC7-6820445139FA%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B45D09AFD-7AE7-86E1-7881-99E7B05C1BCF%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7EB56503-B081-FE45-4945-69070F35B951%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BCDE28317-983D-13B8-6AD1-11D339007EA9%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BCDE28317-983D-13B8-6AD1-11D339007EA9%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B96C8752A-37DF-B46A-C2C3-3F0EC4C599E9%7D&path=init
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B39E448C7-215B-B519-2161-59E8040698E7%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B39E448C7-215B-B519-2161-59E8040698E7%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6AE54444-3CA8-E9CB-3322-F25C5CCCAD31%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6AE54444-3CA8-E9CB-3322-F25C5CCCAD31%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BACD6AED2-8029-1CE7-A8EA-438DF26413EA%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B1B8767BC-0475-9B47-5F81-37839044497F%7D&path=open

A4 Terrestrial Ecology 05/16/2016 | 08/01/2016
A.16 Studies with IceSat and CryoSat -2 N/A 08/05/2016
C.20 Concepts for Ocean worlds Life Detection 06/17/2016 | 08/12/2016
’ Technology (Step-1) (Step-2)
A.48 Space Geodesy Research Program 06/15/2016 | 08/15/2016
Atmospheric Composition: Aura Science Team
A.19 and Atmospheric Composition Modeling and
Analysis Program N/A 08/19/2016
A.27 Earth Science U.S. Participating Investigator N/A 08/26/2016
A.37 Applied Sciences - Water Resources 05/02/2016 | 09/01/2016
(Step-1) (Step-2)
; ; ; 07/29/2016 | 09/09/2016
B.2 Heliophysics Supporting Research (Step-1) (Step-2)
A.23 Weather and Atmospheric Dynamics 07/15/2016 | 09/15/2016
A.49 IceBridge Science Team 08/01/2016 | 09/19/2016
A 18 Clggd a}nd Aeroso_l Monsoonal Processes - N/A 09/23/2016
Philippines Experiment
C.14 Planetary Science and Technology Through | 07/22/2016 | 09/23/2016
’ Analog Research [3] [4] (Step-1) (Step-2)
D.5 Swift Guest Investigator — Cycle 13 N/A 09/23/2016
A.26 Airborne Instrument Technology Transition 07/25/2016 | 09/26/2016
A.28 Interdisciplinary Science 08/01/2016 | 09/30/2016
. . C e . 08/19/16 10/14/2016
B.10 Heliophysics U.S. Participating Investigator (Step-1) (Step-2)
A.9 Ocean Salinity Science Team 09/30/2016 | 10/28/2016
; 08/26/2016 | 10/28/2016
C.9 Mars Data Analysis [3] (Step-1) (Step-2)
C.22 Dynamic Power Convertors for 08/31/2016 | 10/31/2016
’ Radioisotope Power Systems (Step-1) (Step-2)
CS8 Lunar Data Analysis [3] 09/08/2016 | 11/10/2016
(Step-1) (Step-2)
Planetary Instrument Concepts for the
C.12 Advancement of Solar System Observations | 09/14/2016 | 11/14/2016
[3] (Step-1) (Step-2)
A.10 Sea Level Change Science Team 10/14/2016 | 11/15/2016
D.12 Astr?phvs1cs Probe Mission Concept 09/16/2016 | 11/15/2016
Studies
. . 09/08/2016 | 11/17/2016
C.11 Discovery Data Analysis [3] (Step-1) (Step-2)
B.6 Heliophysics Living With a Star Science 10/07/2016 | 11/18/2016
(Step-1) (Step-2)
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BAA0E0655-8253-F1CB-9EC7-230D686F6129%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB491EC6F-24F3-507F-F7D9-E35D75745853%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B5C43865B-0C93-6ECA-BCD2-A3783CB1AAC8%7D&path=init
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B5C43865B-0C93-6ECA-BCD2-A3783CB1AAC8%7D&path=init
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7b5DFB376D-E44C-3615-D1D4-D76909980108%7d&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B2CA9C467-DBE7-1438-E69D-2BB5CC9D4E1F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B2CA9C467-DBE7-1438-E69D-2BB5CC9D4E1F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B2CA9C467-DBE7-1438-E69D-2BB5CC9D4E1F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B00F93AD4-BF2A-D459-5956-97EEEA7D407F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B79420B5C-AA9A-C2A6-AD26-532A4631DBA2%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B17AC90CA-FDAF-DDE4-AE6C-DF5AB66C0571%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BAAC58B3E-A615-5360-DEEF-077B6F08ACE9%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BD244F3AA-37A1-4199-BDB4-F62FA4C34EBD%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BDE60B844-AD10-CA94-01D0-7725FB3119A9%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BDE60B844-AD10-CA94-01D0-7725FB3119A9%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB0EE1F61-F9A7-AB2B-1695-ACD354C484E0%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB0EE1F61-F9A7-AB2B-1695-ACD354C484E0%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6DFC5483-472B-670A-C600-5CE841E399C7%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8DB9EC43-77CA-79AA-2B7F-B1EC7359C0DE%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BE4A477E6-5A41-B75E-5DA8-61724BC35768%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6D39DC0E-2BB4-2631-E2EF-8D2EA5CE51D0%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BDF1A6633-5C80-BB3D-E5E1-E489D330A091%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B2CAAABA3-87C9-3C8E-28D8-33E4BC37ADEC%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6352B2ED-E22A-20BB-129D-BD0993BE2AD8%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6352B2ED-E22A-20BB-129D-BD0993BE2AD8%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B99B1B62D-02FE-1ECE-F50A-1EDA35BB5C96%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BEE72A3F4-C06B-4EBB-6BE8-3F2F15FCDD48%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BEE72A3F4-C06B-4EBB-6BE8-3F2F15FCDD48%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B5E7424E3-3B60-B25A-C0A8-E19AC345897B%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B96D40385-EB0D-6F64-9195-CE8B5555F9BD%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B96D40385-EB0D-6F64-9195-CE8B5555F9BD%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BE2458B76-679E-DD13-4075-005651FF0CEE%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B48C3C2DB-AAF1-0923-B2A1-4C145F9B6338%7D&path=open

Planetary Science Deep Space SmallSat

C.23 . 09/30/2016 | 11/18/2016
Studies
B.5 Heliophysics Grand Challenges Research 10/13/2016 | 11/23/2016
(Step-1) (Step-2)
C.24 Hot Operating Temperature Technology 09/28/2016 | 11/23/2016
E.5 Interdisciplinary Science For Eclipse 2017 10/27/2016 | 11/30/2016
(Step-1) (Step-2)
11/03/2016 | 12/15/2016
D.7 K2 Guest Observer - Cvcle 5 (Step-1) (Step-2)
D.13 Astr()[?hvsws Explorers U.S. Participating 10/27{2016 12/15/2016
Investigators (required)
B.S Magnetospheric Multiscale Guest 11/18/2016 | 01/13/2017
’ Investigators (Step-1) (Step-2)
Utilization of Airborne Visible/Infrared
A31 Imaging Spectrometer — Next Generation 12/08/2016 | 01/17/2017
Data from an Airborne Campaign in India
E4 Habitable Worlds [3] [4] 11/18/2016 | 01/20/2017
(Step-1) (Step-2)
D.10 NuSTAR Guest Observer - Cvycle 3 N/A 01/27/2017
A.41 Advanced Information Systems Technology | 12/21/2016 | 02/16/2017
; 11/17/2016 | 02/23/2017
C.3 Solar System Workings [3] [4] (Step-1) (Step-2)
A7 Carbon Monitoring System 01/05/2017 | 02/24/2017
D.6 Fermi Guest Investigator - Cycle 10 N/A 02/24/2017
A.50 Group on Earth Observations Work 01/13/2017 | 02/28/2017
Programme
D.3 Astrophysics Research and Analysis 01/20/2017 | 03/17/2017
D.8 Strategic Astrophysics Technology 01/20/2017 | 03/17/2017
. ) Rollling
A 25 Rapid Response and Novel Research in Earth N/A Submissions
' Science through
03/31/2017
. Rollling
C16 Fellowships for Early Career Researchers N/A Submissions
' (current fellows) [3] through
03/31/2017
. . Rollling
E2 Topical Workshops, Symposia, and N/A Submissions
' Conferences through
03/31/2017
. . 02/08/2017 | 05/03/2017
C.19 New Frontiers Data Analysis Program [3] (Step-1) (Step-2)
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https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BDF68AD7A-2E90-746B-21A4-C6528A7C6B4F%7D&path=init
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BDF68AD7A-2E90-746B-21A4-C6528A7C6B4F%7D&path=init
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B274049AC-9E2D-DD29-4FFC-81D51EAC03DD%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7C46C02B-4ADB-BDD8-CA52-714DE026F336%7D&path=init
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B4FF8585C-94E8-5CEA-C67F-9561B2E4A8D7%7D&path=init
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BD68A4380-B327-7C96-04CF-02B0FC940DBF%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B545C154A-A410-6C4A-F6B9-89FBED8944F0%7D&path=init
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B545C154A-A410-6C4A-F6B9-89FBED8944F0%7D&path=init
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BF8F1982D-8FE4-1E78-F6D5-82E8DA0E7B21%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BF8F1982D-8FE4-1E78-F6D5-82E8DA0E7B21%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B38007138-682C-A3E1-DB93-4A7920086291%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B38007138-682C-A3E1-DB93-4A7920086291%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B38007138-682C-A3E1-DB93-4A7920086291%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BF1737210-F765-98EF-34A8-1C42434C709D%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B1E4711B1-7D90-33C4-EECD-9AC4EE43DA63%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BFFB54233-DF18-5F45-939D-2569C4C5B2EE%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BBA231B0B-067C-9D42-D770-848B361FC4CA%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BA629F55E-9479-F323-F985-E2F9A58D9B5A%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BC54B861E-7D86-8AB1-29FC-8C3ED824781D%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8AECC2CF-1D3C-6180-625D-8ECE14C72FEC%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8AECC2CF-1D3C-6180-625D-8ECE14C72FEC%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B3AB3DE34-6E3B-0856-2A67-3CD110D88CD9%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B30681ED9-E5B0-000D-2337-0268227F6FE0%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB2B64E06-FEBD-F994-5696-A6CD264B9DE6%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB2B64E06-FEBD-F994-5696-A6CD264B9DE6%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B0A9B8DE3-6C85-899F-E114-D3819139508F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B0A9B8DE3-6C85-899F-E114-D3819139508F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B5485187B-71B6-DF3D-FDE7-53DA38B14614%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B5485187B-71B6-DF3D-FDE7-53DA38B14614%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B29FD56C4-85A0-4F46-38F3-AF3CA1D201CD%7D&path=open

A2 Land Cover/Land Use Change 12/01/2016 | 06/01/2017
(Step-1) (Step-2)
Fellowships for Early Career Researchers (new
C.16 applicants) [3] See Program of Interest
C.17 Planetary Major Equipment [4] See Program of Interest
A.3 Ocean Biology and Biogeochemistry TBD TBD
A.30 Remote Sensing of Water Quality TBD TBD
C.26 Instruments .for Gondola for High-Altitude TBD TBD
Planetary Science
A.6 Biodiversity Not solicited this year
A.l12 Ocean Vector Winds Science Team Not solicited this year
A.14 Cryospheric Science Not solicited this year
A.15 IceBridge Observations Not solicited this year
Atmospheric Composition: Tropospheric
A.20 v - .
Composition Program Not solicited this year
A.22 NASA Energy and Water Cycle Not solicited this year
A.32 New Investigator Program Not solicited this year
SUOMI National Polar-Orbiting Partnership (NPP)
A.33 Science Team and Science Investigator-Led
' Processing Systems for Earth System Data Records
from SUOMI NPP Not solicited this year
A34 Science of Terra & Aqua Not solicited this year
A.35 Terra and Aqua Existing Algorithms Not solicited this year
A.36 PACE Science Team Not solicited this year
A38 Advancing Colla_boratlve Connections for Not solicited this year
Earth System Science
A39 Making Earth_Svstem Data Records for Use in Not solicited this year
Research Environments
A 40 Compytatlonal Modeling Algorithms and Not solicited this year
Cyberinfrastructure
A.43 Advanced Component Technology Not solicited this year
A 44 In-Space V_alldatlon of Earth Science Not solicited this year
Technologies
A.45 Sustainable Land Imaging Technology Not solicited this year
B.9 Hezhophvsws Grand Challenges Research- Not solicited this year
Science Centers
C.15 Planetary Protection Research [4] Not solicited this year
C21 Small IIlI:lOVﬂthe Missions for Planetary Not solicited this year
Exploration
C.25 Rosetta Data Analysis Program Not solicited this year
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B814792EE-AB55-30F8-7E87-6A30D549BEF2%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B83430ECB-D429-AD41-4BD1-2BF5F8C50768%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B1B542B29-D617-864B-31BE-4E248997B347%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8081EAC4-37DC-F7ED-6650-0E6A9A449CF1%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8081EAC4-37DC-F7ED-6650-0E6A9A449CF1%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BCB34609D-9C7B-D874-D307-D48CF6F0BC88%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BFFC332D6-0F85-0072-5BC7-5F92ECA7FFE2%7D&path=open
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D9 :c\lancy Grace Roman Technology Fellowships Not solicited this year
or Early Career Researchers

D.11 ASTRO-H Guest Observer - Cycle 1 Not solicited this year
Al Earth Science Research Program Overview N/A N/A
B.1 Heliophysics Research Program Overview N/A N/A
C.l1 Planetary Science Research Program Overview N/A N/A
D.1 Astrophysics Research Program Overview N/A N/A
E.l Cross Division Research Overview N/A N/A
Notes:

[1] Amended due dates and new program elements will be indicated with bold red text as
ROSES-2016 is amended through the 2016 calendar year.

[2] See Sections IV(b)(vi) and IV (b)(vii) of the Summary of Solicitation for a discussion
of Notice of Intent (NOI) vs. a Step-1 proposal.

[3] The proposals for program element Fellowships for Early Career Researchers (C.16)
may be submitted only in conjunction with program elements Emerging Worlds
(Appendix C.2); Solar System Workings (Appendix C.3); Exobiology (Appendix
C.5); Solar System Observations (Appendix C.6); Lunar Data Analysis (Appendix
C.8), Mars Data Analysis (Appendix C.9); Cassini Data Analysis (Appendix C.10);
Discovery Data Analysis (Appendix C.11), Planetary Instrument Concepts for the
Advancement of Solar System Observations (Appendix C.12), Maturation of
Instruments for Solar System Exploration (Appendix C.13); Planetary Science and
Technology Through Analog Research (Appendix C.14); Laboratory Analysis of
Returned Samples (Appendix C.18); New Frontiers Data Analysis (Appendix C.19);
Exoplanet Research Program (Appendix E.3); and Habitable Worlds (Appendix E.4).

[4] The proposals for program element Planetary Major Equipment (C.17) may be
submitted only in conjunction with program elements Emerging Worlds (Appendix
C.2); Solar System Workings (Appendix C.3); Exobiology (Appendix C.5); Solar
System Observations (Appendix C.6); Planetary Science and Technology Through
Analog Research (Appendix C.14); Planetary Protection Research (Appendix C.15);
Laboratory Analysis of Returned Samples (Appendix C.18); and Habitable Worlds
(Appendix E.4).
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B388F236E-FB35-9447-CD71-783E950D7C98%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B388F236E-FB35-9447-CD71-783E950D7C98%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B095869BE-209C-9744-A754-505E5DC24F3D%7D&path=open
http://nspires.nasaprs.com/external/viewrepositorydocument?cmdocumentid=498120&solicitationId=%7B68C12087-132D-3814-9A87-5323BCE6CAB6%7D&viewSolicitationDocument=1
http://nspires.nasaprs.com/external/viewrepositorydocument?cmdocumentid=498017&solicitationId=%7B68C12087-132D-3814-9A87-5323BCE6CAB6%7D&viewSolicitationDocument=1
http://nspires.nasaprs.com/external/viewrepositorydocument?cmdocumentid=498018&solicitationId=%7B68C12087-132D-3814-9A87-5323BCE6CAB6%7D&viewSolicitationDocument=1
http://nspires.nasaprs.com/external/viewrepositorydocument?cmdocumentid=498019&solicitationId=%7B68C12087-132D-3814-9A87-5323BCE6CAB6%7D&viewSolicitationDocument=1
http://nspires.nasaprs.com/external/viewrepositorydocument?cmdocumentid=498020&solicitationId=%7B68C12087-132D-3814-9A87-5323BCE6CAB6%7D&viewSolicitationDocument=1

ROSES 2016

TABLE 3: SOLICITED RESEARCH PROGRAMS (In Order of Appendices A-E) [1]
NOI/Step-
1 Due Date | Proposal
Appendix | Program Element [2] Due Date
Al Earth Science Research Program Overview N/A N/A
A2 Land Cover/Land Use Change 12(/8# ?816 06(/2#) ?20)17
A.3 Ocean Biology and Biogeochemistry TBD TBD
Ad Terrestrial Ecology 05/16/2016 | 08/01/2016
A5 Carbon Cycle Science 04/01/2016 | 06/15/2016
A.6 Biodiversity Not solicited this year
A7 Carbon Monitoring System 01/05/2017 | 02/24/2017
A.8 Physical Oceanography 05/20/2016 | 06/30/2016
A9 Ocean Salinity Science Team 09/30/2016 | 10/28/2016
A.10 Sea Level Change Science Team 10/14/2016 | 11/15/2016
All Ocean Surface Topography Science Team 04/29/2016 | 05/27/2016
A.l12 Ocean Vector Winds Science Team Not solicited this year
A.13 Modeling, Analysis, and Prediction 04/15/2016 | 06/17/2016
A.14 Cryospheric Science Not solicited this year
A.15 IceBridge Observations Not solicited this year
A.16 Studies with IceSat and CryoSat -2 N/A 08/05/2016
A17 Atmospher!c Compos!t!on: Upper _
' Atmospheric Composition Observations N/A 07/01/2016
A 18 CI(_)gd a}nd Aeroso_l Monsoonal Processes -
Philippines Experiment N/A 09/23/2016
Atmospheric Composition: Aura Science
A.19 Team and Atmospheric Composition Modeling
and Analysis Program N/A 08/19/2016
A20 Atmosphgric Composition: Tropospheric Not solicited this year
Composition Program
A2l Terrestrial Hydrology 05/13/2016 | 07/15/2016
A.22 NASA Energy and Water Cycle Not solicited this year
A.23 Weather and Atmospheric Dynamics 07/15/2016 | 09/15/2016
A.24 Earth Surface and Interior 04/15/2016 | 06/15/2016
Rapid Response and Novel Research in Earth SUE?,::ngnS
A25 Science through
N/A 03/31/2017
A.26 Airborne Instrument Technology Transition 07/25/2016 | 09/26/2016
A.27 Earth Science U.S. Participating Investigator N/A 08/26/2016
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BDF1A6633-5C80-BB3D-E5E1-E489D330A091%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B5E7424E3-3B60-B25A-C0A8-E19AC345897B%7D&path=open
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B814792EE-AB55-30F8-7E87-6A30D549BEF2%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B833743BB-BD03-297F-58B4-66942F9EC3C9%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B83430ECB-D429-AD41-4BD1-2BF5F8C50768%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B1B542B29-D617-864B-31BE-4E248997B347%7D&path=open
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7EB56503-B081-FE45-4945-69070F35B951%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BCB34609D-9C7B-D874-D307-D48CF6F0BC88%7D&path=open
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http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB2B64E06-FEBD-F994-5696-A6CD264B9DE6%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BB2B64E06-FEBD-F994-5696-A6CD264B9DE6%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8DB9EC43-77CA-79AA-2B7F-B1EC7359C0DE%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B00F93AD4-BF2A-D459-5956-97EEEA7D407F%7D&path=open

A.28 Interdisciplinary Science 08/01/2016 | 09/30/2016
A.29 NASA Data for Operation and Assessment 03/15/2016 | 05/20/2016
A.30 Remote Sensing of Water Quality TBD TBD
Utilization of Airborne Visible/Infrared
A31 Imaging Spectrometer — Next Generation 12/08/2016 | 01/17/2017
Data from an Airborne Campaign in India
A.32 New Investigator Program Not solicited this year
SUOMI National Polar-Orbiting Partnership
A33 (NPP) Science Team and Science Investigator-
' Led Processing Systems for Earth System Data
Records from SUOMI NPP Not solicited this year
A34 Science of Terra & Aqua Not solicited this year
A.35 Terra and Aqua Existing Algorithms Not solicited this year
A.36 PACE Science Team Not solicited this year
A.37 Applied Sciences - Water Resources 05/02/2016 | 09/01/2016
(Step-1) (Step-2)
Advancing Collaborative Connections for . .
A.38 Earth System Science Not solicited this year
Making Earth System Data Records for Use in . )
A.39 Research Environments Not solicited this year
A 40 Comp_utatlonal Modeling Algorithms and Not solicited this year
Cyberinfrastructure
A.41 Advanced Information Systems Technology | 12/21/2016 | 02/16/2017
A42 Instrument Incubator Program 05/31/2016 | 07/11/2016
A.43 Advanced Component Technology Not solicited this year
A 44 In-Space V_alldatlon of Earth Science Not solicited this year
Technologies
A.45 Sustainable Land Imaging Technology Not solicited this year
A46 Earth SC}ence Applications: Ecological 03/16/2016 | 06/30/2016
Forecasting
A.47 Citizen Science for Earth Systems 05/27/2016 | 07/21/2016
A.48 Space Geodesy Research Program 06/15/2016 | 08/15/2016
A.49 IceBridge Science Team 08/01/2016 | 09/19/2016
AL50 Group on Earth Observations Work 01/13/2017 | 02/28/2017
Programme
B.1 Heliophysics Research Program Overview N/A N/A
; ; : 07/29/2016 | 09/09/2016
B.2 Heliophysics Supporting Research (Step-1) (Step-2)
B.3 Heliophysics Technology and Instrument 06/10/2016 | 07/22/2016
' Development for Science (Step-1) (Step-2)

Table 3



http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BE4A477E6-5A41-B75E-5DA8-61724BC35768%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7BA4BC85-71ED-7C0B-074D-42EF39DB8E6F%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B0E7A02B8-57FB-A842-9EDF-480BE571D420%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B38007138-682C-A3E1-DB93-4A7920086291%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B38007138-682C-A3E1-DB93-4A7920086291%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B38007138-682C-A3E1-DB93-4A7920086291%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BFFC332D6-0F85-0072-5BC7-5F92ECA7FFE2%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7DA8E4CE-98B7-AF9F-56E4-4F9070041BA3%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7DA8E4CE-98B7-AF9F-56E4-4F9070041BA3%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7DA8E4CE-98B7-AF9F-56E4-4F9070041BA3%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B7DA8E4CE-98B7-AF9F-56E4-4F9070041BA3%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B40949A44-D81B-116C-8280-33B9D064B297%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B9D20F5A2-3917-C1C1-F67C-F54B93ECAF27%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B9B2AC795-E031-65F3-CE5F-0793470A3C52%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B79420B5C-AA9A-C2A6-AD26-532A4631DBA2%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B905D3C39-BCB9-B74A-63C1-5D2FBB42A1EC%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B905D3C39-BCB9-B74A-63C1-5D2FBB42A1EC%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BACC0752A-2C5C-A2D0-7761-1DFB1EC4459B%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BACC0752A-2C5C-A2D0-7761-1DFB1EC4459B%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B0D930180-F84B-5022-E265-DBFC5034309B%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B0D930180-F84B-5022-E265-DBFC5034309B%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BFFB54233-DF18-5F45-939D-2569C4C5B2EE%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B45D09AFD-7AE7-86E1-7881-99E7B05C1BCF%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B2BFFC375-67EB-B3E7-6335-2C7D7FCF7473%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BFF07B99F-32AD-D23D-356B-2940E45F4BA4%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BFF07B99F-32AD-D23D-356B-2940E45F4BA4%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BC974194C-4814-759E-E4D4-4A701415AC32%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B21B7609E-9264-D78C-40F1-55D2CFA4EE04%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B21B7609E-9264-D78C-40F1-55D2CFA4EE04%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B96C8752A-37DF-B46A-C2C3-3F0EC4C599E9%7D&path=init
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7b5DFB376D-E44C-3615-D1D4-D76909980108%7d&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7BD244F3AA-37A1-4199-BDB4-F62FA4C34EBD%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8AECC2CF-1D3C-6180-625D-8ECE14C72FEC%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B8AECC2CF-1D3C-6180-625D-8ECE14C72FEC%7D&path=open
http://nspires.nasaprs.com/external/viewrepositorydocument?cmdocumentid=498017&solicitationId=%7B68C12087-132D-3814-9A87-5323BCE6CAB6%7D&viewSolicitationDocument=1
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B17AC90CA-FDAF-DDE4-AE6C-DF5AB66C0571%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6AE54444-3CA8-E9CB-3322-F25C5CCCAD31%7D&path=open
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7B6AE54444-3CA8-E9CB-3322-F25C5CCCAD31%7D&path=open

; ; ; 03/18/2016 | 04/22/2016
B.4 Heliophysics Guest Investigators (Step-1) (Step-2)
B.5 Heliophysics Grand Challenges Research 10/13/2016 | 11/23/2016
(Step-1) (Step-2)
B.6 Heliophysics Living With a Star Science 10/07/2016 | 11/18/2016
(Step-1) (Step-2)
B.7 Heliophysics Data Environment Enhancements 05/20/2016 | 07/22/2016
(Step-1) (Step-2)
B.8 Magnetospheric Multiscale Guest 11/18/2016 | 01/13/2017
) Investigators (Step-1) (Step-2)
B.9 IS-IC(;l;l(:zeh\(fjs;Iclstg;‘and Challenges Research- Not solicited this year
B.10 Heliophysics U.S. Participating Investigator 08/19/2016 | 10/14/2016
(Step-1) (Step-2)
B.11 Interdisciplinary Science For Eclipse 2017 See E.5
C.l Planetary Science Research Program Overview N/A N/A
; 03/31/2016 | 06/03/2016
C.2 Emerging Worlds [3] [4] (Step-1) (Step-2)
; 11/17/2016 | 02/23/2017
C.3 Solar System Workings [3] [4] (Step-1) (Step-2)
C4 Habitable Worlds [3] [4] See Appendix E.4
; 05/20/2016 | 07/22/2016
C5 Exobiology [3] [4] (Step-1) (Step-2)
; 04/08/2016 | 06/10/2016
C.6 Solar System Observations [3] [4] (Step-1) (Step-2)
c7 Planetary Data Archiving, Restoration, and 05/13/2016 | 07/15/2016
Tools (Step-1) (Step-2)
C.8 Lunar Data Analysis [3] 09/08/2016 | 11/10/2016
(Step-1) (Step-2)
; 08/26/2016 | 10/28/2016
C.9 Mars Data Analysis [3] (Step-1) (Step-2)
. ; 04/06/2016 | 06/16/2016
C.10 Cassini Data Analysis Program [3] (Step-1) (Step-2)
. . 09/08/2016 | 11/17/2016
C.11 Discovery Data Analysis [3] (Step-1) (Step-2)
Planetary Instrument Concepts for the
C.12 Advancement of Solar System Observations | 09/14/2016 | 11/14/2016
[3] (Step-1) (Step-2)
C.13 Maturati.on of Instruments for Solar System 05/20/2016 | 07/21/2016
Exploration [3] (Step-1) (Step-2)
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C.14 Planetary Science and Technology Through | 97/22/2016 | 09/23/2016
’ Analog Research [3] [4] (Step-1) (Step-2)
C.15 Planetary Protection Research [4] Not solicited this year

Fellowships for Early Career Researchers (new
C.16 applicants) [3] See Program of Interest
. Rolling
Fellowships for Early Career Researchers Submissions
C.16
(current fellows) [3] through
N/A 03/31/2017
C.17 Planetary Major Equipment [4] See Program of Interest
C.18 Laboratory Analysis of Returned Samples [3] | 05/02/2016 | 06/24/2016
) [4] (Step-1) (Step-2)
. . 02/08/2017 | 05/03/2017
C.19 New Frontiers Data Analysis Program [3] (Step-1) (Step-2)
C.20 Concepts for Ocean worlds Life Detection 06/17/2016 | 08/12/2016
’ Technology (Step-1) (Step-2)
c.21 Small Inl'lovatlve Missions for Planetary Not solicited this year
Exploration
C.22 Dynamic Power Convertors for 08/31/2016 | 10/31/2016
) Radioisotope Power Systems (Step-1) (Step-2)
C.23 Plan(.etarv Science Deep Space SmallSat 09/30/2016 | 11/18/2016
Studies
C.24 Hot Operating Temperature Technology 09/28/2016 | 11/23/2016
C.25 Rosetta Data Analysis Program Not solicited this year
C.26 Instruments .for Gondola for High-Altitude TBD TBD
Planetary Science
D.1 Astrophysics Research Program Overview N/A N/A
D.2 Astrophysics Data Analysis 03/25/2016 | 05/13/2016
D.3 Astrophysics Research and Analysis 01/20/2017 | 03/17/2017
D.4 Astrophysics Theory 05/16/2016 | 07/08/2016
D.5 Swift Guest Investigator - Cycle 13 N/A 09/23/2016
D.6 Fermi Guest Investigator - Cycle 10 N/A 02/24/2017
D.7 K2 Guest Observer - Cycle 5 11/03/2016 | 12/15/2016
(Step-1) (Step-2)
D.8 Strategic Astrophysics Technology 01/20/2017 | 03/17/2017
Nancy Grace Roman Technology Fellowships . )
D9 for Early Career Researchers Not solicited this year
D.10 NuSTAR Guest Observer - Cycle 3 N/A | 01/27/2017
D.11 ASTRO-H Guest Observer - Cycle 1 Not solicited this year
D.12 Astrsmhvsws Probe Mission Concept 09/16/2016 | 11/15/2016
Studies
D.13 Astrol?hvsms Explorers U.S. Participating 10/27/'2016 12/15/2016
Investigators (required)
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E.l Cross Division Research Overview N/A N/A
Rolllin
£ Topical Workshops, Symposia, and 3ubmissigns
' Conferences through
N/A 03/31/2017
E.3 Exoplanets Research Program [3] 03/29/2016 | 05/26/2016
(Step-1) (Step-2)
E.4 Habitable Worlds [3] [4] 11/18/2016 | 01/20/2017
(Step-1) (Step-2)
E.5 Interdisciplinary Science For Eclipse 2017 10/27/2016 | 11/30/2016
(Step-1) (Step-2)
Notes:

[1] Amended due dates and new program elements will be indicated with bold red text as
ROSES-2016 is amended through the 2016 calendar year.

[2] See Sections IV(b)(vi) and IV (b)(vii) of the Summary of Solicitation for a discussion
of Notice of Intent (NOI) vs. a Step-1 proposal.

[3] The proposals for program element Fellowships for Early Career Researchers (C.16)
may be submitted only in conjunction with program elements Emerging Worlds
(Appendix C.2); Solar System Workings (Appendix C.3); Exobiology (Appendix
C.5); Solar System Observations (Appendix C.6); Lunar Data Analysis (Appendix
C.8), Mars Data Analysis (Appendix C.9); Cassini Data Analysis (Appendix C.10);
Discovery Data Analysis (Appendix C.11), Planetary Instrument Concepts for the
Advancement of Solar System Observations (Appendix C.12), Maturation of
Instruments for Solar System Exploration (Appendix C.13); Planetary Science and
Technology Through Analog Research (Appendix C.14); Laboratory Analysis of
Returned Samples (Appendix C.18); New Frontiers Data Analysis (Appendix C.19);
Exoplanet Research Program (Appendix E.3); and Habitable Worlds (Appendix E.4).

[4] The proposals for program element Planetary Major Equipment (C.17) may be
submitted only in conjunction with program elements Emerging Worlds (Appendix
C.2); Solar System Workings (Appendix C.3); Exobiology (Appendix C.5); Solar
System Observations (Appendix C.6); Planetary Science and Technology Through
Analog Research (Appendix C.14); Planetary Protection Research (Appendix C.15);
Laboratory Analysis of Returned Samples (Appendix C.18); and Habitable Worlds
(Appendix E.4).
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APPENDIX A. EARTH SCIENCE RESEARCH PROGRAM

A.l EARTH SCIENCE RESEARCH OVERVIEW

1. Introduction

NASA'’s Earth Science Research Program supports research activities that address the Earth
system to characterize its properties on a broad range of spatial and temporal scales, to
understand the naturally occurring and human-induced processes that drive them, and to improve
our capability for predicting its future evolution. The focus of the Earth Science Research
Program is the use of space-based measurements to provide information not available by other
means. NASA'’s program is an end-to-end one that starts with the development of observational
techniques and the instrument technology needed to implement them; tests them in the laboratory
and from an appropriate set of in situ, surface-, ship-, balloon-, aircraft-, and/or space-based
platforms; uses the results to increase basic process knowledge; incorporates results into complex
computational models that can be used to more fully characterize the present state and future
evolution of the Earth system; and develops partnerships with other national and international
organizations that can use the generated information in environmental forecasting and in policy,
business, and management decisions.

The scientific documentation underlying the Earth Science Research Program provides a
comprehensive background for the science addressing its objectives. The science carried out
addresses NASA'’s Strategic Goal 2.1 to "Advance Earth System Science to meet the challenges
of climate and environmental change." (See the most recent NASA Strategic Plan (see
http://nasascience.nasa.gov/about-us/science-strategy/)). In particular, it addresses the more
specific Science Goals (see the Science Plan for NASA’s Science Mission Directorate (hereafter
the NASA Science Plan), also available at http://nasascience.nasa.gov/about-us/science-
strateqy/), which are to:

e Advance the understanding of changes in the Earth’s radiation balance, air quality, and
the ozone layer that result from changes in atmospheric composition;

e Improve the capability to predict weather and extreme weather events;

e Detect and predict changes in Earth’s ecological and chemical cycles, including land
cover, biodiversity, and the global carbon cycle;

e Enable better assessment and management of water quality and quantity to accurately
predict how the global water cycle evolves in response to climate change;

» Improve the ability to predict climate changes by better understanding the roles and
interactions of the oceans, atmosphere, land, and ice;

e Characterize the dynamics of the Earth’s surface and interior, improving the capability to
assess and respond to natural hazards and extreme events; and

e Further the use of Earth system science research to inform decisions and provide benefits
to society.

The most up-to-date description of the Earth Science Research Program may be found in Section
4.2 of the NASA Science Plan at http://nasascience.nasa.gov/about-us/science-strateqy. A decadal
study for the satellite component of NASA’s Earth science activities has been carried out by the
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National Academy of Sciences (NAS); the report Earth Science and Applications from Space:
National Imperatives for the Next Decade and Beyond is available at
http://www.nap.edu/catalog.php?record_id=11820; more recently, NAS released a midterm
assessment of NASA’s implementation of the Decadal Survey
(http://www.nap.edu/catalog.php?record_id=13405). A description of the most recent plans by
the Earth Science Division to implement a series of climate-oriented missions beyond those
suggested by the decadal survey (Responding to the Challenge of Climate and Environmental
Change: NASA’s Plan for a Climate-Centric Architecture for Earth Observations and
Applications from Space) was released in June 2010, and may be found at
http://science.nasa.gov/media/medialibrary/2010/07/01/Climate_Architecture_Final.pdf). An
earlier study by the NAS documenting the advances in the study of Earth from space, which
draws significantly on NASA-produced results, was also released in the same time frame as the
Decadal Survey and is available at http://dels.nas.edu/Report/Earth-Observations-from-Space-
First/11991.

NASA’s Earth Science Research Program is a major contributor to several interagency efforts
within the U.S. Government, most notably the U.S. Global Change Research Program
(USGCRP, see http://www.globalchange.gov), to which NASA is the major contributor. This
program released its strategic plan in 2012, the National Global Change Research Plan 2012-
2021: A Strategic Plan for the U. S. Global Change Research Program
(http://www.globalchange.gov/browse/reports/national-global-change-research-plan-
2012%E2%80%932021-strategic-plan-us-global-change). Similarly, there are interagency
programs related to Oceans and the Arctic. In particular, the Implementation Plan
(http://www.whitehouse.gov//sites/default/files/national_ocean_policy _implementation_plan.pdf
) for the National Ocean Policy (http://www.whitehouse.gov/administration/eop/oceans), the
Research Plan

(http://www.whitehouse.gov/sites/default/files/microsites/ostp/2013 arctic_research_plan.pdf)
for the Interagency Arctic Policy Research Council (IARPC, see
http://www.nsf.gov/od/opp/arctic/iarpc/start.jsp), and the National Strategy for the Arctic Region
(http://www.whitehouse.gov/sites/default/files/docs/nat_arctic_strategy.pdf) with its associated
implementation plan
(http://www.whitehouse.gov/sites/default/files/docs/implementation_plan_for_the national_strat
eqy for_the arctic_region_-_fi....pdf). In addition, there are several other subgroups of the
Committee on the Environment, Natural Resources and Sustainability (CENRS, see
http://www.whitehouse.gov/administration/eop/ostp/nstc/committees/cenrs) that serve to provide
interagency coordination in areas covered by NASA’s Earth Science Research Program. In
addition, the NASA Earth Science Research Program has focused bilateral efforts with other
Federal agencies on transitioning knowledge and approaches from research to operations, most
notably with the National Oceanic and Atmospheric Administration (NOAA) and the U.S.
Geological Survey (USGS).

Research is solicited in four major areas for the Earth Science Research Program: research and
analysis, satellite missions, applied sciences, and enabling capabilities, with the bulk of the
solicited research coming in the first of these. Research and analysis (R&A) emphasizes the
development of new scientific knowledge, including the analysis of data from NASA satellite
missions and the development and application of complex models that assimilate these science
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data products and/or use them for improving predictive capabilities. Within the Earth Science
Research Program, the research and analysis activities include those historically coming under
R&A, mission science team, interdisciplinary science, and calibration/validation activities. The
applied sciences area supports efforts to discover and demonstrate innovative and practical uses
of NASA Earth science observations and research through applications projects carried out in
partnership with end user organizations (http://AppliedSciences.nasa.gov/). Applied sciences,
thus, serves as a bridge between the data, modeling, and knowledge generated by NASA Earth
science and the information required by Government agencies, companies, and organizations to
improve their products, services, and decision making.

Enabling capabilities include those programmatic elements with sufficient breadth to contribute
to a broad range of activities within the Earth Science Research Program and typically involve
the development of some kind of capability whose sustained availability is considered to be
important for the Program’s future. These include focused activities in support of education;
data, information, and management; and airborne science, as well as some broadly based
technology-related elements (others which are very focused towards a single scientific area of
the Earth Science Research Program will be solicited through the research and analysis area).

Most proposals to ROSES-2016 will require a data management plan (DMP) or an explanation
of why one is not necessary given the nature of the work proposed. Proposers will satisfy this
requirement by responding to the compulsory NSPIRES cover page question about the DMP,
unless otherwise specified in a specific program element. The kinds of proposals that require a
data management plan are described in the NASA Plan for increasing access to results of
Federally funded research and in the SARA Frequently Asked Questions (FAQs) for ROSES.
Proposals to instrument development programs (Advanced Information Systems Technology,
The Instrument Incubator Program, Advanced Component Technology, and In-Space Validation
of Earth Science Technologies) do not require a DMP. Moreover, select calls, such as Making
Earth System data records for Use in Research Environments (MEaSURES) and Advancing
Collaborative Connections for Earth System Science (ACCESS) include data requirements in the
text that make redundant the cover page DMP.

2. Earth Science Research and Analysis Focus Areas

The Earth Science R&A activity is built around the creation of new scientific knowledge about
the Earth system. The analysis and interpretation of data from NASA'’s satellites form the heart
of the R&A program in the Earth Science Research Program, although a full range of underlying
scientific activity needed to establish a rigorous base for the satellite data and their use in
computational models, including those for assimilation and forecasting, is also included. The
complexity of the Earth system, in which spatial and temporal variability exists on a range of
scales, requires that an organized scientific approach be developed for addressing the complex,
interdisciplinary problems that exist, taking good care that, in doing so, there is a recognition of
the objective to integrate science across the programmatic elements towards a comprehensive
understanding of the Earth system.

In the Earth system, these elements may be built around aspects of the Earth that emphasize the
particular attributes that make it stand out among known planetary bodies. These include the
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presence of carbon-based life and their associated ecology; water in multiple, interacting phases;
a fluid atmosphere and ocean that redistribute heat over the planetary surface; an oxidizing and
protective atmosphere, albeit one subject to a wide range of fluctuations in its physical properties
(especially temperature, moisture, and winds); a solid but dynamically active surface that makes
up a significant fraction of the planet’s surface; and an external environment driven by a large
and varying star whose magnetic field also serves to shield the Earth from the broader
astronomical environment. The resulting structure is comprised of six interdisciplinary science
Focus Areas:

Carbon Cycle and Ecosystems,
Water and Energy Cycle,
Climate Variability and Change,
Atmospheric Composition,
Weather, and

e Earth Surface and Interior.

These Focus Areas form the basis around which R&A activity is solicited for the Earth Science
Research Program. Given the interconnectedness of these science Focus Areas, research that
crosses individual Focus Areas is also sought, and a number of specific cases of such
connectivity will be identified in the specific research opportunities identified below. In
particular, several instrument science teams for NASA satellite missions are solicited through
this NRA. These can contribute to scientific advances in several areas, and potential investigators
may want to look carefully at all such teams for opportunities that may be relevant to them. In
addition, there are several cross-cutting elements included within this appendix, most notably
one that solicits proposals that address rapid response to significant Earth system events, as well
as truly novel work that doesn’t easily fit the active ROSES-2016 elements this year or in the
recent past (Rapid Response and Novel Research in Earth Science — Program Element A.25).

Several elements solicited in prior years are not being solicited this year, but have program-
specific ROSES-2016 elements for completeness, as well as to provide potential proposers with
plans about the anticipated dates of the next solicitation.

Biodiveristy (Program Element A.6);

Ocean Vector Winds Science Team (Program Element A.12);
IceBridge Observations (Program Element A.15);

Tropospheric Composition (Program Element A.20);

NASA Energy and Water Cycle Study (Program Element A.22);
New Investigator Program (Program Element A.32);
Suomi-NPP Science Team (Program Element A.33);

Science of Terra and Aqua (Program Element A.34);

Terra and Aqua Existing Algorithms (Program Element A.35);
PACE Science Team (Program Element A.36);

Advancing Collaborative Connections for Earth System Science (Program Element
A.38);
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e Making Earth System data records for Use in Research Environments (Program
Element A.39);

e Computational Modeling Algorithms and Cyberinfrastructure (Program Element
A.40);

e Advanced Component Technology (Program Element A.43).

e In-Space Validation of Earth Science Technologies (Program Element A.44); and

e Sustainable Land Imaging Technology (Program Element A.45).

Elements for which it has not yet been decided whether or not to solicit during the period of
applicability of ROSES-2016 are not included in this list, but are included by focus area and/or
program component later in Appendix A. Note that not all elements which have been solicited in
previous ROSES are included this year; some will reappear in future solicitations at an
appropriate time that should allow for smooth transition between the currently funded tasks and
those that would come out of the next solicitation.

2.1 Carbon Cycle and Ecosystems

The carbon cycle is the basis for the food, fiber, and energy that sustain life on planet Earth. The
cycling of carbon dioxide and methane into the atmosphere contributes to the planetary
greenhouse effect and global climate. Ecosystems provide a wide variety of essential goods and
services to humans and also affect the climate system by exchanging energy, momentum, trace
gases, and aerosols with the atmosphere. Earth’s carbon cycle and ecosystems are being
subjected to human intervention and environmental changes on an unprecedented scale, in both
rate and geographical extent. Our ability to ameliorate, adapt to, or benefit from these rapid
changes requires fundamental knowledge of the responses of the carbon cycle and terrestrial and
marine ecosystems to global change. Also required is an understanding of the implications of
these changes for food production, biodiversity, sustainable resource management, and the
maintenance of a healthy, productive environment.

The Carbon Cycle and Ecosystems Focus Area addresses: (i) the distribution and cycling of
carbon among the active terrestrial, oceanic, and atmospheric reservoirs and (ii) ecosystems as
they are affected by human activity, as they change due to their own intrinsic biogeochemical
dynamics, and as they respond to climatic variations and, in turn, affect climate. Research
activities focus on providing data and information derived from remote sensing systems to
answer the following science questions:

e How are global ecosystems changing?

e What changes are occurring in global land cover and land use, and what are their
causes?

e How do ecosystems, land cover, and biogeochemical cycles respond to and affect
global environmental change?

e What are the consequences of land cover and land use change for human
societies and the sustainability of ecosystems?

e What are the consequences of climate change and increased human activities for
coastal regions?
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e How will carbon cycle dynamics and terrestrial and marine ecosystems change in
the future?

Frequent, repeat observations from space, at both moderate and high spatial resolutions, are
required to address the heterogeneity of living systems. Complementary airborne and in situ
observations, intensive field campaigns and related process studies, fundamental research, data
and information systems, and modeling are employed to interpret the satellite observations and
answer the science questions.

The goal of the Carbon Cycle and Ecosystems Focus Area is to:

¢ Quantify, understand, and predict changes in Earth's ecosystems and biogeochemical
cycles, including the global carbon cycle, land cover, and biodiversity.

Anticipated products and payoffs include:

e Assessments of ecosystem response to climatic and other environmental changes and the
effects on food, fiber, biodiversity, primary productivity, and other ecological goods and
services;

e Quantitative carbon budgets for key ecosystems along with the identification of sources
and sinks of carbon dioxide and other greenhouse gases;

e Documentation and prediction of land cover and land use change, as well as assessments
of consequences to society and for resource sustainability;

e Understanding of ecosystem interactions with the atmosphere and hydrosphere leading to
comprehensive modeling of the exchange of gases, aerosols, water, and energy among the
components of the Earth system; and

e Improved representations of ecosystem and carbon cycling processes within global
climate models leading to more credible predictions of climate and other Earth system
functions.

Interdisciplinary collaborations with other Earth Science Research Program Focus Areas include:

e Work with the Water and Energy Cycle Focus Area on land-atmosphere exchanges of
water and energy and the effects of land cover and land use change on water resources;

e Work with the Atmospheric Composition Focus Area on surface emissions and
atmospheric transport of trace gases and aerosols and on measurement of carbon-
containing greenhouse gases;

e Work with the Climate Variability and Change and Weather Focus Areas on air-sea CO,
exchange and to share the observations of climate, weather, ecosystems, and land cover
that are needed to drive Earth system models; and

e Coordinate with the Earth Surface and Interior Focus Area to advance and/or exploit
radar, lidar, and hyperspectral remote sensing technologies for surface properties.

The ROSES elements most closely directed towards the Carbon Cycle and Ecosystems Focus
Area that are or may be soliciting proposals in ROSES-2016 are:
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Land Cover and Land Use Change (Program Element A.2);
Ocean Biology and Biogeochemistry (Program Element A.3);
Terrestrial Ecology (Program Element A.4); and

Carbon Cycle (Program Element A.5).

Topics relevant to the Carbon Cycle and Ecosystems Focus Area that are actively or potentially
soliciting this fiscal year include the following program elements:

* Rapid Response and Novel Research in Earth Science (Program Element A.25);
» Airborne Instrument Technology Transition (Program Element A.26);

» US Participating Investigator (Program Element A.27);

* Interdisciplinary Science (Program Element A.28);

* NASA Data for Operation and Assessment (Program Element A.29);

» Remote Sensing of Water Quality (Program Element A.30);

* AVIRIS-ng India Campaign Investigation (Program Element A.31);

* Advanced Information System Technology (Program Element A.41);

* Instrument Incubator Program (Program Element A.42); and

» Earth Science Applications: Ecological Forecasting (Program Element A.46).

2.2 Climate Variability and Change

Climate change is one of the major themes guiding Earth System Science today. NASA is at the
forefront of quantifying forcings and feedbacks of recent and future climate change. Our
comprehensive end-to-end program goes from global high-resolution observations to data
assimilation and model predictions. Recently, the Climate Variability and Change Focus Area has
directed its research toward addressing five specific questions:

e How is global ocean circulation varying on interannual, decadal, and longer time scales?

e What changes are occurring in the mass of the Earth’s ice cover?

e How can climate variations induce changes in the global ocean circulation?

e How is global sea level affected by natural variability and human-induced change in the
Earth system?

e How can predictions of climate variability and change be improved?

Climate-variability and change research is now not just a global issue, but also a research
problem that directly impacts regional to local environments. In fact, local-to-regional
anthropogenic-induced changes are having global impacts whose magnitudes are expected to
increase in the future. Climate models have moved toward higher and higher spatial resolution as
computer resources have improved. During the next decade, climate models are expected to
approach the spatial resolution of weather and regional models as more details of Earth System
processes are incorporated.

The oceans are a major part of the climate system and a unique NASA contribution to climate
science is the near-global coverage of observations from space of selected ocean properties every
two to ten days. Additionally, NASA provides observations of the vast expanses of polar ice,
including both ice sheets and sea ice, on the temporal and spatial scales necessary to detect

A.l-7



change and sampling of the other critical elements of the climate system that link climate to other
Focus Areas, such as cloud distribution, snow cover, surface temperatures, humidity
characteristics, etc.

NASA makes substantial investments to characterize and understand the nature and variability of
the climate system. As part of those investments, NASA maintains an active research program to
utilize data from satellites to both improve our understanding of these components of the Earth
system and the interactions between them and to assess how satellite observations can be used to
improve predictive capability. Current capabilities include global measurements of sea-surface
topography, ocean-vector winds, ice topography and motion, and mass movements of the Earth’s
fluid envelope and cryosphere.

Understanding interactions within the climate system also requires strong modeling and analysis
efforts. The climate system is dynamic and complex, and modeling is the only way we can
effectively integrate the observations and current knowledge of individual components fully to
characterize current conditions and underlying mechanisms, as well as to project the future states
of the climate system. This modeling requires a concerted effort both to improve the
representation of physical, chemical, and biological processes and to incorporate observations
into climate models through data assimilation and other techniques. The ultimate objective is to
enable a predictive capability of climate change on time scales ranging from seasonal to
multidecadal.

The ROSES elements most closely directed towards the Climate Variability and Change Focus
Area that are or may be soliciting proposals in ROSES-2016 are:

Physical Oceanography (Program Element A.8);

Ocean Salinity Science Team (Program Element A.9);

Sea Level Change Science Team (Program Element A.10);

Ocean Surface Topography Science Team (Program Element A.11);
Modeling, Analysis, and Prediction (Program Element A.13);
Cryospheric Science (Program Element A.14);

Studies with IceSat and CryoSat-2 (Program Element A.16).

Topics relevant to the Climate Variability and Change Focus Area that are actively or potentially
soliciting this fiscal year include the following program elements:

» Rapid Response and Novel Research in Earth Science (Program Element A.25);
» Airborne Instrument Technology Transition (Program Element A.26);

» U.S. Participating Investigator (Program Element A.27);

* Interdisciplinary Science (Program Element A.28);

* NASA Data for Operation and Assessment (Program Element A.29);

* AVIRIS-ng India Campaign Investigation (Program Element A.31);

* Advanced Information System Technology (Program Element A.41); and

» Instrument Incubator Program (Program Element A.42).
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2.3 Atmospheric Composition

Atmospheric composition changes affect air quality, weather, climate, and critical constituents,
such as ozone and aerosols. Atmospheric exchange links terrestrial and oceanic pools within the
carbon cycle and other biogeochemical cycles. Solar radiation affects atmospheric chemistry and
is, thus, a critical factor in atmospheric composition. Atmospheric composition is central to Earth
system dynamics, since the atmosphere integrates surface emissions globally on time scales from
weeks to years and couples several environmental issues. NASA'’s research for furthering our
understanding of atmospheric composition is geared to providing an improved prognostic
capability for such issues (e.g., the recovery of stratospheric ozone and its impacts on surface
ultraviolet radiation, the evolution of greenhouse gases and their impacts on climate, and the
evolution of aerosols and tropospheric ozone and their impacts on climate and air quality).
Toward this end, research within the Atmospheric Composition Focus Area addresses the
following science questions:

e How is atmospheric composition changing?

e What trends in atmospheric composition and solar radiation are driving global climate?

e How does atmospheric composition respond to and affect global environmental change?

e What are the effects of global atmospheric composition and climate changes on regional
air quality?

e How will future changes in atmospheric composition affect ozone, climate, and global air
quality?

NASA expects to provide the necessary monitoring and evaluation tools to assess the effects of
climate change on ozone recovery and future atmospheric composition, improved climate
forecasts based on our understanding of the forcings of global environmental change, and air
quality forecasts that take into account the feedbacks between regional air quality and global
climate change. Achievements in these areas via advances in observations, data assimilation, and
modeling enable improved predictive capabilities for describing how future changes in
atmospheric composition affect ozone, climate, and air quality. Drawing on global observations
from space, augmented by airborne, balloon, and ground-based measurements, NASA is
uniquely poised to address these issues. This integrated observational strategy is furthered via
studies of atmospheric processes using unigque suborbital platform-sensor combinations to
investigate, for example: (1) the processes responsible for the emission, uptake, transport, and
chemical transformation of ozone and precursor molecules associated with its production in the
troposphere and its destruction in the stratosphere; and (2) the formation, properties, and
transport of aerosols in the Earth’s troposphere and stratosphere, as well as aerosol interaction
with clouds. NASA’s research strategy for atmospheric composition encompasses an end-to-end
approach for instrument design, data collection, analysis, interpretation, and prognostic studies.

The ROSES elements most closely directed towards the Atmospheric Composition Focus Area
that are or may be soliciting for proposals in ROSES-2016 are:

e Upper Atmosphere Research Program Core Observations (Program Element A.17);

e Cloud-Aerosol-Monsoon Philippines Experiment (CAMP?Ex) (Program Element A.18);
and
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e Atmospheric Chemistry Modeling and Analysis Program and Aura Science Team
(Program Element A.19).

Topics relevant to the Atmospheric Composition Focus Area are also included in the following
program elements that are actively or potentially soliciting this fiscal year include the following
program elements:

» Rapid Response and Novel Research in Earth Science (Program Element A.25);
» Airborne Instrument Technology Transition (Program Element A.26);

» U.S. Participating Investigator (Program Element A.27);

* Interdisciplinary Science (Program Element A.28);

* NASA Data for Operation and Assessment (Program Element A.29);

* AVIRIS-ng India Campaign Investigation (Program Element A.31);

* Advanced Information System Technology (Program Element A.41); and

* Instrument Incubator Program (Program Element A.42).

2.4 Water and Energy Cycle

Earth is a unique, living planet in our Solar System due to the abundance of water and the
vigorous cycling and replenishing of that water throughout its global environment. The global
water cycle represents the transport and transformation of water within the Earth system, and, as
such, distributes fresh water over the Earth’s surface. The water cycle operates on a continuum
of time and space scales and exchanges large amounts of energy as water undergoes phase
changes and is moved from one part of the Earth system to another. Through latent heat release
from condensation and sublimation, the water cycle is a major driving agent of global
atmospheric circulation. Clouds play a critical role in modulating the flow of energy into and out
of the Earth system, while at the same time modulating the continuous supply of solar energy
that keeps the water cycle in motion. So while the water cycle delivers the hydrologic
consequences of climate changes, the global water cycle is both a consequence of, and influence
on, the global energy cycle. The global water and energy cycles are intimately entwined.

The global water and energy cycles maintain a considerable influence upon the global pathways
of biogeochemical cycles. The cycling of water and energy and nutrient exchanges among the
atmosphere, ocean, and land help determine the Earth's climate and cause much of the climate’s
natural variability. Natural and human-induced changes to the water and energy cycle have major
impacts on industry, agriculture, and other human activities. Increased exposure and density of
human settlements in vulnerable areas amplify the potential loss of life, property, and
commodities that are at risk from intense precipitation events. Improved monitoring and
prediction of the global water and energy cycle enable improved knowledge of the Earth system
that must be nurtured to proactively mitigate future adversities. Current and forthcoming
projections of such impacts will remain speculative unless fundamental understanding is
assimilated into global prediction systems and effective decision-support tools applicable to local
conditions.

Additional information on the Water and Energy Cycle Focus Area can be found at http://nasa-
news.org/. Within this Focus Area are the following R&A programs: Precipitation and
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Atmospheric Dynamics and Terrestrial Hydrology. Also, the Radiation Sciences and Land Cover
Land Use Change programs are shared with, respectively, the Atmospheric Composition and
Carbon Cycle and Ecosystems Focus Areas. In brief, the Water and Energy Cycle Focus Area
seeks to address the topics discussed above by enhancing our understanding of the transfer and
storage of water and energy in the Earth system. For the water cycle, the emphasis is on
atmospheric and terrestrial stores, including seasonal snow cover. Permanent snow and ice, as
well as ocean dynamics, are studied within the Climate Variability and Change Focus Area. The
Water and Energy Cycle Focus Area aims to resolve all fluxes of water and the corresponding
energy fluxes involved with the water changing phase. High priority is placed on understanding,
observing, and modeling clouds and their interaction with energy fluxes, though this is done
along with activities of three other Focus Areas (Atmospheric Composition, Climate, and
Weather).

In addition to the study of the individual components of the water and energy cycle, this Focus
Area places a high priority on integrating these components in a coherent fashion as is pursued
by the NASA Energy and Water Cycle Study (NEWS), for which more information can be found
at http://nasa-news.org/. NEWS has been established to create a mechanism to export and import
information, results, and technology to and from other U.S. agencies and international partners
concerned with the study and observation of water and energy cycles.

All of the Focus Area’s activities should enhance the community’s ability to answer these
research questions:

e How are global precipitation, evaporation, and the cycling of water changing?

e What are the effects of clouds and surface hydrologic processes on Earth’s climate?

e How are variations in local weather, precipitation, and water resources related to global
climate variation?

e What are the consequences of land cover and land use change for human societies and the
sustainability of ecosystems?

e How can weather forecast duration and reliability be improved?

e How can prediction of climate variability and change be improved?

e How will water cycle dynamics change in the future?

Pursuit of answers to these questions should lead to research products, such as satellite data and
model outputs, that are useful to activities sponsored by the Applied Sciences Program, in
particular, the Applications areas of water resources, disasters, and ecological forecasting (see
Section 3 for more details on the Applied Sciences Program). Ultimately, Water and Energy
Cycle Focus Area-sponsored activities will lead to the fulfillment of its goal: “Models capable of
predicting the water cycle, including floods and droughts, down to tens of kilometers resolution.”

The ROSES elements most closely directed towards the Water and Energy Cycle Focus Area
that are or may be soliciting for proposals in ROSES-2016 are:

e Terrestrial Hydrology (Element A.21).
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Topics relevant to the Water and Energy Cycle Focus Area are included in the following program
elements that are actively or potentially soliciting this fiscal year include the following program
elements:

» Rapid Response and Novel Research in Earth Science (Program Element A.25);
» Airborne Instrument Technology Transition (Program Element A.26);

» U.S. Participating Investigator (Program Element A.27);

* Interdisciplinary Science (Program Element A.28);

* NASA Data for Operation and Assessment (Program Element A.29);

* Remote Sensing of Water Quality (Program Element A.30);

* AVIRIS-ng India Campaign Investigation (Program Element A.31);

» Earth Science Applications: Water Resources (Program Element A.37);

* Advanced Information System Technology (Program Element A.41); and

* Instrument Incubator Program (Program Element A.42).

2.5 Weather

The Weather Focus Area represents the cooperation among NASA programs for Atmospheric
Dynamics, Weather Forecast Improvement, and Ocean and Land Remote Sensing. It has strong
ties to other Focus Areas, especially Climate Variability and Change and Water and Energy
Cycle, and it has a supporting role in Carbon Cycle and Ecosystems and the Atmospheric
Composition Focus Areas.

The Weather Focus Area is primarily designed to apply NASA scientific remote sensing
expertise to the problem of obtaining accurate and globally distributed measurements of the
atmosphere and the assimilation of these measurements into research and operational weather
forecast models in order to improve and extend U.S. and global weather prediction. This Focus
Area is implemented in coordination with other U.S. agencies’ programs and it is guided by the
question from the 2003 Earth Science Enterprise Strategy:

e How can weather forecast duration and reliability be improved?

NASA sponsored research continues to gain new insight into weather and extreme-weather
events by the utilization of data obtained from a variety of NASA- and partner satellite platforms
and hurricane field experiments. Major numerical weather prediction (NWP) centers both outside
(European Centre for Medium Range Weather Forecasts (ECMWF) and in the U.S. -
NOAA/National Centers for Environmental Prediction (NCEP), NASA Global Modeling and
Assimilation Office (GMAO), and the U.S. Navy — have shown notable improvements from the
assimilation of Atmospheric Infrared Sounder (AIRS) data into their operational forecast
systems.

An extra benefit of AIRS data assimilation at NWP centers is its use in establishing readiness to
assimilate data from other current and future operational instruments, as has been demonstrated
for the Crosstrack Infrared Sounder (CrlS) | on the Suomi National Polar-orbiting Partnership
(NPP) satellite launched in October 2011.
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Through collaborations in the Joint Center for Satellite Data Assimilation (JCSDA)
(http://www.jcsda.noaa.gov/), observations from Suomi-NPP were assimilated into the
operational weather forecast systems in a record seven months after the satellite launch.
Observation impact analyses conducted with NASA Goddard Earth Observing System model,
version 5 (GEOS-5) in the NASA Global Modeling and Assimilation Office, showed that, in
concert with other observations, the Advanced Technology Microwave Sounder (ATMS) makes
a significant impact on a global integrated forecast metric. Preparatory work and channel
selection for the assimilation of the CrIS data and tests of the impact of that sensor have been
completed. The preparations involved modifications to the Community Radiative Transfer
model, passive monitoring of systematic and random errors in the CrlS data products,
observation minus forecast residuals, and finally preoperational data assimilation/forecast
experiments.

The NASA Short-term Prediction Research and Transition (SPoRT)
(http://weather.msfc.nasa.gov/sport/) program is an end-to-end research-to-operations (R20)
activity focused on improving short-term weather forecasts through the use of unique high-
resolution, multispectral observations from NASA and NOAA satellites, nowcasting tools, and
advanced modeling and data assimilation techniques. The SPoRT program has established a
successful R20 paradigm in which the end-users (mainly forecasters at NOAA/NWS forecast
offices and National Centers) are involved in the entire process. SPORT also partners with
universities and other Government agencies to develop new products that are transitioned to
applicable end user decision support systems. SPoRT has recently succeeded in broadening its
activities to other National Weather Service (NWS) Regions and its active participation in
NOAA Proving Ground activities and Testbeds.

NASA periodically provides opportunities for participation in the JCSDA and SPORT programs.
The most recent such activity was ROSES-13 element A.33 (NASA Data for Operation and
Assessment
(http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solld={649CE75A-
9095-4146-CD72-2427D2071D10}&path=closedPast).

NASA also has a long history of conducting airborne field campaigns in support of hurricane
research (http://airbornescience.nsstc.nasa.gov/field/). Most recently, the Hurricane and Severe
Storm Sentinel (HS3) Mission, a five-year Earth Venture Class Suborbital mission that was
awarded in 2010, has been obtaining data from its base at the Wallops Flight Facility (WFF) on
the coastline of Virginia during the hurricane seasons of 2012-2014
(https://espo.nasa.gov/missions/hs3/). This campaign uses two Global Hawk (GH) unmanned
aircraft systems (UAS) with distinct payloads to address both over-storm and near-storm
environmental issues. The HS3 Mission is designed to investigate some basic questions
regarding changes in hurricane intensity:

1. What impact does the large-scale environment, particularly the Saharan Air Layer (SAL),
have on intensity change?

2. What is the role of storm internal processes such as deep convective towers?

3. To what extent are these intensification processes predictable?
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In June 2012, NASA selected the Cyclone Global Navigation Satellite System (CYGNSS)
satellite mission under its Earth Venture program. CYGNSS data will enable scientists, for the
first time, to probe key air-sea interaction processes that take place near the inner core of the
storms, which are rapidly changing and play large roles in the genesis and intensification of
hurricanes. The CYGNSS Mission satellites are expected to launch in 2016. While this is a
Principal-Investigator led mission, NASA provided an opportunity for community members not
part of the original proposal to be involved with the mission in ROSES-2013 (Appendix A.22 —
Weather; see
http://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solld={6E74C972-
BD4C-2286-AF21-D6B43CF3BA4C}&path=closedPast).

Topics relevant to the Weather Focus Area are included in the following program elements that
are actively or potentially soliciting this fiscal year include the following program elements:

* Weather and Atmospheric Dynamics (Program Element A.23);

* Rapid Response and Novel Research in Earth Science (Program Element A.25);
» Airborne Instrument Technology Transition (Program Element A.26);

» U.S. Participating Investigator (Program Element A.27);

* Interdisciplinary Science (Program Element A.28);

* NASA Data for Operation and Assessment (Program Element A.29);

* Advanced Information System Technology (Program Element A.41); and

* Instrument Incubator Program (Program Element A.42).

2.6 Earth Surface and Interior

The Earth Surface and Interior Focus Area promotes the development and application of remote
sensing to address the questions:

e How is the Earth’s surface being transformed by naturally occurring tectonic and
climatic processes?

e What are the motions of the Earth’s interior, and how do they directly impact our
environment?

e How can our knowledge of Earth surface change be used to predict and mitigate
natural hazards?

e How is global sea level affected by natural variability and human induced change
in the Earth System?

The overarching goal of ESI is to use NASA’s unique capabilities and observational resources to
better understand core, mantle, and lithospheric structure and dynamics, and interactions between
these processes and Earth’s fluid envelopes. ESI studies provide the basic understanding and data
products needed to inform the assessment, mitigation, and forecasting of the natural hazards,
including phenomena such as earthquakes, tsunamis, landslides, and volcanic eruptions. These
investigations also exploit the time-variable signals associated with other natural and
anthropogenic perturbations to the Earth system, including those associated with the production
and management of natural resources. Space-based remote sensing is vital to forecasting in the
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solid Earth sciences, providing a truly comprehensive perspective for monitoring the entire solid
Earth system.

Modeling, calibration, and validation are essential components in advancing the above solid-
Earth science objectives. The Earth Surface and Interior Focus Area views natural laboratories as
a critical component for the validation and verification of remote sensing algorithms. For
example, NASA joins with the National Science Foundation (NSF) and U.S. Geologic Survey
(USGS) in support of the EarthScope initiative to apply modern observational, analytical, and
telecommunications technologies to investigate the structure and evolution of the North
American continent and the physical processes controlling Earthquakes and volcanic eruptions.

Among the many activities carried out by the Earth Surface and Interior Focus Area are the
following:

e Geodetic and thermal imaging of the precise metrology of Earth’s surface and its changes
through GNSS, lidar, radar constellations, and optical arrays, coupled with geopotential
field measurements to understand the dynamics of the Earth’s surface and interior;

e Development of a stable terrestrial reference frame, highly precise realization of
topography and topographic change, and understanding of changes in the Earth’s angular
momentum and gravity fields, which can be applied to issues such as sea-level change,
polar mass balance, and land subsidence;

e Use of gravitational and magnetic observables for studying the inner dynamics of the
Earth, as well as for studies of how the ionosphere responds to changes in the Earth’s
surface; and

e Improved forecasts and early warnings for earthquakes, tsunamis, landslides, and
volcanic eruptions through the use of a broad range of Earth surface remote sensing and
space geodesy approaches.

The ROSES elements most closely directed towards the Earth Surface and Interior Focus Area
that are or may be soliciting for proposals in ROSES-2016 are:

. Earth Surface and Interior (Element A.24).

Topics relevant to the Earth Surface and Interior Focus Area are included in the following
program elements:

» Rapid Response and Novel Research in Earth Science (Program Element A.25);
» Airborne Instrument Technology Transition (Program Element A.26);

» U.S. Participating Investigator (Program Element A.27);

* Interdisciplinary Science (Program Element A.28);

* NASA Data for Operation and Assessment (Program Element A.29);

* AVIRIS-ng India Campaign Investigation (Program Element A.31);

* Advanced Information System Technology (Program Element A.41); and

* Instrument Incubator Program (Program Element A.42).
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2.7 Cross-Cutting and Interdisciplinary

There are several cross-cutting and interdisciplinary elements in ROSES-2016, all of which have
been identified as related elements to specific research focus areas in Sections 2.1 through 2.6
(and also briefly summarized in the overview to Section 2). These elements, all of which are
being actively solicited in ROSES-2016 or are being evaluated for possible solicitation, are:

e Rapid Response and Novel Research in Earth Science (Program Element A.25) — This
solicitation allows for two types of proposals not normally solicited through ROSES - (a)
immediate research activity to take advantage of a target of opportunity due to an
unforeseen event in the Earth system, and (b) exceptionally novel and innovative ideas to
advance Earth remote sensing that do not fit within ESD’s current slate of solicitations
and or programs;

e Airborne Instrument Technology Transition (Program Element A.26) - This
announcement seeks to upgrade mature instruments developed under NASA’s Instrument
Incubator Program (1IP — see Appendix A.42 for details on this program), or by similar
NASA or externally-supported (e.g., corporate, other federal agency, internal institution
funding) programs or activities. This opportunity provides for engineering activities
leading to the integration of instruments to airborne platforms that will deploy them as
part of organized airborne science campaigns that typically involve multiple instruments
and/or platforms. The goal is to upgrade existing operating instruments to campaign-
ready airborne configuration(s). Management of the tasks selected in response to these
Airborne Instrument Technology Transition calls is carried out in conjunction with the
Earth Science Technology Office (ESTO)

» U.S. Participating Investigator (Program Element A.27) - NASA solicits proposals for
U.S. Participating Investigator (USPI) investigations on a foreign space mission that
address the Earth Science Research Program objectives listed in the NASA Science Plan.
This solicitation is for Earth science investigations that address the science questions
listed in the NASA Science Plan and that contribute and facilitate access to foreign space
agencies’ assets.

e Interdisciplinary Science (Program Element A.28) - This solicitation is for new and
successor interdisciplinary research investigations within NASA'’s Interdisciplinary
Research in Earth Science (IDS) program. Proposed research investigations will meet the
following criteria: a) offer a fundamental advance to our understanding of the Earth
system; b) be based on remote sensing data, especially satellite observations, but
including suborbital sensors as appropriate; ¢) go beyond correlation of data sets and seek
to understand the underlying causality of change through determination of the specific
physical, chemical, and/or biological processes involved; d) be truly interdisciplinary in
scope by involving traditionally disparate disciplines of the Earth sciences; and e) address
at least one of the specific themes listed in any particular IDS solicitation.

e NASA Data for Operation and Assessment (Program Element A.29) — This solicitation
offers investigators an opportunity to increase the impact of NASA data by transitioning
the data and algorithms into the operational environment in two areas: Operational
weather prediction and ecological or ecosystem-climate models. In addition, because of
the recent priority to further constrain the Earth system models using NASA data
especially in the upcoming Coupled Model Intercomparison Project Phase 6 (CMIP6),
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this solicitation offers an opportunity to research and develop data, algorithms, and
methodologies for the validation, verification, and the overall assessment of the accuracy
and deficiency of Earth system models. For ecosystem and ecosystem-climate models,
this solicitation offers an opportunity to research and develop data, algorithms, and
methodologies for the validation, verification, and the overall skill assessment of
ecological or ecosystem-climate models using NASA satellite data. There is a recent
priority from the GLACIER conference (http://www.state.gov/e/oes/glacier/index.htm) to
address fisheries science in the Arctic ecosystem

e Remote Sensing of Water Quality (Program Element A.30) — This solicitation seeks
proposals for studies of water quality using existing space-based remote sensing and
similar approaches in development in conjunction with related data sources (e.g.,
airborne, in situ) observations and associated models. It crosses the interface between the
terrestrial hydrology and ocean biology/biogeochemistry programs, and thus supports
both the Carbon Cycle and Ecosystems and the Global Water and Energy Cycle focus
areas.

e AVIRIS-ng India Campaign Investigation (Program Element A.31) - This solicitation
seeks proposals for data analysis and modeling of AVIRIS-NG airborne data from the
airborne campaign carried out in 2016-2017 as a partnership between NASA and the
Indian Space Research Organization (ISRO) using a B-200 aircraft from ISRO’s National
Remote Sensing Center. Use of data from surface-based networks associated with the
airborne campaign sites is welcome. Utilization of relevant data from other sources,
including data from NASA satellites or those of NASA'’s interagency and international
partners, is encouraged.

3. Applied Sciences

The Applied Sciences Program supports efforts to discover and demonstrate innovative and
practical uses of NASA Earth science data, knowledge, and technology. The program
(http://AppliedSciences.NASA.gov/) develops applications knowledge and understanding of how
Earth science can be applied to serve society, increasing the benefits of the nation’s investments
in NASA Earth science. The Program funds applied science research and applications projects to
enable near-term uses of Earth science, transition applied knowledge to public and private
organizations, and integrate Earth science and satellite observations as inputs to organizations’
decision-making and services. The projects are carried out in partnership with end user
organizations. The Program, thus, serves as a bridge between the data and knowledge generated
by NASA Earth science and the information needs and decision making of Government
agencies, companies, regional associations, international organizations, not-for-profit
organizations, and others.

The Program’s applications themes align with the U.S. Group on Earth Observations (USGEQ)
Societal Benefit Areas, with current emphasis on Water Resources, Health and Air Quality,
Disasters, Weather, and Ecological Forecasting. Applied Sciences projects leverage products,
knowledge, and outcomes of Research and Analysis activities described in Section 2.

The ROSES elements most closely directed towards Applied Sciences that are or may be
soliciting for proposals in ROSES-2016 are:
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»  Earth Science Applications: Water Resources (Program Element A.37); and
» Earth Science Applications: Ecological Forecasting (Program Element A.46).

In addition, topics relevant to the Applied Sciences Program that are actively or potentially
soliciting this fiscal year include the following program elements:

Airborne Instrument Technology Transition (Program Element A.26);
U.S. Participating Investigator (Program Element A.27);
Interdisciplinary Science (Program Element A.28);

NASA Data for Operation and Assessment (Program Element A.29);
Remote Sensing of Water Quality (Program Element A.30);

AVIRIS-ng India Campaign Investigation (Program Element A.31);
Advanced Information System Technology (Program Element A.41); and
Instrument Incubator Program (Program Element A.42).

4. Enabling Capability

Enabling capabilities include those programmatic elements that are of sufficient breadth that they
contribute to a broad range of activities within the Earth Science Research Program. They
typically involve the development of some kind of capability whose sustained availability is
considered to be important for the Earth Science Research Program’s future. These include
focused activities in support of education; data, information, and management; and airborne
science, as well as some broadly based technology-related elements (others which are very
focused towards a single scientific area of the Earth Science Research Program will be solicited
through the research and analysis area).

4.1 Education

The Earth Science Research Program also recognizes its essential role in NASA’s mission to
inspire the scientists and engineers of tomorrow. The Earth system science concept pioneered by
NASA is changing not only how science research is conducted, but also the way Earth and space
science education is taught at elementary through postgraduate levels, as well as the way space
exploration is presented to the public by the media and informal learning communities.

In 2015, SMD announced selections from the Science Education Cooperative Agreement Notice.
These organizations will collaborate with SMD in the execution of its science education efforts.
The desired outcome is to increase the overall coherence of the SMD science education program
leading to more effective, sustainable, and efficient utilization of SMD science discoveries and
learning experiences to meet overall SMD science education objectives. Fundamental to
achieving this outcome is to enable NASA scientists and engineers to engage more effectively
with learners of all ages. In addition, SMD is moving away from mission-by-mission products
and services and towards aggregating efforts into science-based disciplines aligned with SMD
Divisions.
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The Earth Science Research Program will continue its management of the Global Learning and
Observations to Benefit the Environment (GLOBE) Program and oversight of the GLOBE
Implementation Office that is responsible for the coordination of the worldwide community in
relation to GLOBE science, education, evaluation, communication, and other common functions.

4.2 Graduate and Early-Career Research

With a focus on continued workforce enrichment, the Earth Science component of the NASA
Earth and Space Science Fellowship (NESSF) program, which supports the training of graduate
students in Earth system science and/or remote sensing, is solicited outside of ROSES with new
applications due February 1 of each year (NESSF is posted at http://nspires.nasaprs.com/ in
November). The New (Early Career) Investigator Program in Earth Science (Appendix A.32),
which is directed towards scientists and/or engineers within five years of their receipt of a Ph.D.
degree, is solicited every two years. It is not included in ROSES-2016, but is expected to be
competed again in ROSES-2017.

4.3 Data and Information Management

NASA’s space observation capabilities are a central part of the Agency’s contribution to Earth
system science, along with the science information systems that compile and organize
observations and related data for research purposes. The Earth Science Research Program has
established a number of strategic principles for the development and deployment of its observing
and information systems, recognizing the importance of providing active and informed
stewardship for the large volumes of data that are returned to Earth every day. The broad range
of uses to which the data are put and the large and diverse user community require multiple
temporal and spatial scales, emphasize the need for having a range of data products, and place
stringent requirements on NASA for its data processing, archival, and data dissemination
activities. These products and services will be variously useful to multiple classes of users, from
sophisticated scientific users to other Government and private sector entities that use NASA’s
information for policy and resource management decisions and including scientifically attentive
members of the public who utilize data and information for general information and recreation.

Two program elements have been solicited periodically by the Data and Information
Management programs of the Earth Science Division — The Advancing Collaborative
Connections for Earth System Science (ACCESS) and the Making Earth System Data Records
for Use in Research Environments (MEaSURES). In ROSES-2016 neither program is being
solicited.

Unless otherwise specified, any data proposed to be analyzed in response to Appendix A
solicitations from any source, including NASA and other satellite data, ancillary data, and data
from commercial sources, must use publicly available data, in the sense that they are openly
accessible. Commercial data need not be free, but it must be purchasable by all potential
investigators. Proposals that utilize any data that is not, or not yet, publicly available will not be
considered unless permitted by the call for proposals or associated Frequently Asked Questions.
Please read the individual appendices and associated amendments to ROSES carefully and
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contact the program officers if you have any questions regarding whether a restricted dataset is
permissible for a given call.

Data, model results and other information created is subject to NASA’s Earth Science Data policy
(see http://science.nasa.gov/earth-science/earth-science-data/data-information-policy/ for the
policy). All data will be released along with the source code for algorithm software, coefficients, and
ancillary data used to generate products

4.4 High-End Computing, Networking, and Storage

High-end computing, networking, and storage are critical enabling capabilities for Earth system
science. Satellite observations must be converted into scientific data products through retrieval
and/or data assimilation processes. Long-term data sets must be synthesized together and become
a physically consistent climate-research quality data set through reanalysis. These data products,
in turn, provide initial and boundary conditions, validation and verification references, and
internal and external constraints to the models that describe the behavior of the Earth system.
None of the above will be possible without advanced techniques in high-end computing,
networking, and storage.

SMD recognizes the need of such an enabling capability and maintains the high-end computing,
networking, and storage within its programs. Computing resources are provided through various
program elements. Over the past several years, computational resources have become
significantly constrained. Starting in ROSES-2016, SMD is implementing a more rigorous
resource allocation process. Proposals should include up to one page (not counted against the
technical proposal page limit) justification for the computational resource requirement and this
will be used during the proposal evaluation and selection processes. This justification should
include how the computational resources may support the investigation and a multiyear resource-
phasing plan, in annual increments, identifying the computing system and facility location where
the computational project will be accomplished for the duration of the proposed award period.
Proposers to this NRA must follow the instructions in Section 1(d) of the Summary of Solicitation
of this NRA to request computing resources, including explicit descriptions of computing
resource needs.

NASA also supports computational science research and development, including parallelization
of codes to an advanced computing architecture for the advancement of Earth system modeling
and data assimilation.

In ROSES-2016, no program elements specifically targeted towards High End Computing,
Networking, and Storage will be solicited. A relevant ROSES element, Computational Modeling
Algorithms and Cyberinfrastructure, was last solicited in late 2014 (see Appendix A.40). This
element provides research opportunities for new or improved computational modeling
algorithms; the exploitation of new computing, storage, and networking architectures; or the
development of programming and analysis environments relevant to NASA’s modeling and data
assimilation systems.
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4.5 NASA Earth Exchange

For large-scale global high resolution Earth science data analysis and modeling projects,
especially in areas of land surface hydrology, land cover, land use, carbon management, and
terrestrial ecosystems, NASA encourages using the new NASA Earth Exchange (NEX)
collaboration facility. The NEX facility includes a state-of-the-art Earth system modeling and
data analytics system for the use of remote sensing data from NASA and other agencies. It is
supported by a world-class supercomputing and data storage system. Much of the global
Landsat, MODIS, AVHRR and related data have been staged online for easy access. NEX
(http://nex.nasa.gov) represents a scientific collaboration platform to deliver a complete work
environment in which users can explore and analyze large Earth science data sets, run modeling
codes, collaborate on new or existing projects, and share results.

Since it is a unique platform for large-scale data analyses that cannot be easily accommodated by
a single Principal Investigator (P1) or small research group-based data analysis system, Pls who
require the use of such a system are encouraged to register on the NEX Website at
https://nex.nasa.gov/nex/auth/register/. Proposals should include a section that justifies the need
for using NEX, specifies the data storage and processing needs, and includes a data management
plan. The resource availability will be considered during the proposal review and selection
process.

Proposals that involve the use of NEX must be submitted to the appropriate ROSES program
element depending on the science addressed by the proposed investigation. Additional
constraints and requirements for proposals to use NEX are available at
https://nex.nasa.gov/nex/resource_updates.

4.6 Airborne Science

The Earth Science Research Program airborne science program provides access to airborne
platforms that can be used to obtain measurements of the Earth. Airborne platforms may be used
to test new measurement approaches, collect detailed in situ and remote-sensing observations
that are needed to better document and test models of Earth system processes, and/or provide
calibration/validation information for satellites. Airborne platforms can also be an important part
of training the next generation of scientists because students can be engaged in all aspects of
scientific investigations, from sensor development, through utilization, to completing analysis of
data obtained.

Aircraft have proven to be of significant value in Earth system science research, particularly for
investigation into atmospheric processes. NASA makes use of several existing aircraft, including
the NASA-owned DC-8, G-1ll, ER-2, P-3B, and Global Hawk, as well as several independently
owned aircraft, including, but not limited to, those operated by other Federal agencies.
Information regarding the utilization of airborne assets to support proposals can be found at
https://airbornescience.nasa.gov/.
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Proposals that require the acquisition of new airborne data may be submitted in response to other
active ROSES elements, unless otherwise specified in the element. In any such cases, proposers
are encouraged to contact the program manager indicated prior to submitting such proposals.

The NASA Headquarters science concurrence is provided by the manager of the NASA
Research Program under which the grant or contract is issued. User fees are paid by the
investigator's funding source’s research program or directly from the investigator's grant funds.

Any airborne science experiment using NASA assets, personnel, instruments, or funds, must be
in compliance with NASA Policy Directive 7900 and NASA Procedural Requirement Series
7900. It is NASA policy that when utilizing other than NASA aircraft, including foreign owned
or leased aircraft, those aircraft are subject to the same compliance requirements.

4.7 Technology

Advanced technology plays a major role in enabling Earth research and applications. The Earth
Science Technology Program (ESTP) enables previously infeasible science investigations,
improves existing measurement capabilities, and reduces the cost, risk, and/or development times
for Earth science instruments.

As the implementer of the ESTP, the Earth Science Technology Office (ESTO) performs
strategic technology planning and manages the development of a range of advanced technologies
to enable new science observations or reduce the cost of current observations. ESTO employs an
open, flexible, science-driven strategy that relies on competitive solicitations and peer-review to
produce a portfolio of cutting-edge technologies for NASA Earth science endeavors. This is done
through:

e Planning investments by careful analyses of science requirements

e Selecting and funding technologies through competitive solicitations and partnership
opportunities

e Actively managing the progress of funded projects

e Facilitating the infusion of mature technologies into science measurements

Needs for advanced technology development are based on Earth science measurement and
system requirements articulated in chapter 4 of the Science Plan for NASA’s Science Mission
Directorate (http://nasascience.nasa.gov/about-us/science-strategy), the 2010 NASA plan for
climate-centric observations: Responding to the Challenge of Climate and Environmental
Change: NASA’s Plan for a Climate-Centric Architecture for Earth Observations from Space
(http://science.nasa.gov/media/medialibrary/2010/07/01/Climate_Architecture_Final.pdf), and
the 2007 Earth Science Decadal Survey: Earth Science and Applications from Space: National
Imperatives for the Next Decade and Beyond by the National Research Council (NRC) of the
National Academies (http://www.nap.edu/catalog.php?record id=11820).

The Earth Science Technology Office (http://esto.nasa.gov/) maintains several program lines
through which technology investments are regularly competed through ROSES, and that cover a
range of technology readiness levels (TRLs). Currently, the Instrument Incubator Program and
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Advanced Information Systems Technology elements will be solicited in ROSES-2016:

* AIST (Element A.41): The Advanced Information Systems Technology program advances
information systems that are used to process, archive, access, visualize, and
communicate science data; and

* IIP (Element A.42): The Instrument Incubator Program funds technology development
that leads directly to new Earth observing instruments, sensors, and systems. From
concept through field demonstrations and infusion, I1P developments yield smaller,
less resource intensive, and easier-to-build flight instruments; and

Other ESTO programs that are periodically solicited are NOT being solicited in ROSES-2016:

* ACT (Element A.43): The Advanced Component Technology program develops a broad
array of components and subsystems for instruments and observing systems.

* INVEST (Element A.44): The In-Space Validation of Earth Science Technologies program
provides a path for some new technologies to be validated in space prior to use in
science mission.

» SLI-T (Element A.45): The Sustainable Land Imaging Technology program develops
technologies leading to new Sustainable Land Imaging (SLI) instruments, sensors,
systems, components, data systems, measurement concepts, and architectures in
support of the nation’s future SLI activities.
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A2 LAND-COVER/LAND-USE CHANGE

NOTICE: This program element uses a two-step proposal process (see
Section 4.3), with required Step-1 proposals.

1. The LCLUC Program

The Land-Cover/Land-Use Change (LCLUC) program is developing interdisciplinary
approaches combining aspects of physical, social, and economic sciences, with a high level of
societal relevance, using remote sensing tools, methods, and data. One of its stated goals is to
develop the capability for periodic satellite-based inventories of land cover and monitoring and
characterizing land-cover and land-use change. The program focuses on analysis at global to
regional scales, taking advantage of the synoptic capability afforded by satellite remote sensing
and with the understanding that land-use change occurs locally. Additional information on the
NASA LCLUC program can be found at http://Icluc.hg.nasa.gov or contact Dr. Garik Gutman,
the Land-Cover/Land-Use Change Program Manager, see Section 5, below.

2. Scope of the current solicitation

The current solicitation consists of two elements: LCLUC in Southeast Asia and LCLUC in the
Caucasus.

2.1 LCLUC in Southeast Asia

From previous LCLUC studies, we have learned that economic development and population
growth in Southeast Asia are leading to significant land-cover and land-use changes associated
primarily with agriculture, forestry, and urban land uses. Underlying these changes are a number
of trends with respect to urban growth, rural out-migration, increased demand for natural
resources, expanding transportation infrastructure, land speculation, and changes in the
commodity market, etc. Countries in this region are developing rapidly so that, Indonesia,
Malaysia, Thailand, Philippines, and Viet Nam are expected to be ranked with the higher income
countries in Asia, such as Japan, Korea, and Singapore, within the next few decades. Efforts are
underway at the national and international level to assess accurately the deforestation rates for
the region, however, forest fragmentation is continuing at an alarming rate, resulting in habitat
and biodiversity loss, often with negative impacts on the environment. Deforestation in the
region can be attributed to agricultural expansion, timber harvest, and the increase in commercial
plantations. The causative and enabling factors of land use change are complex, vary
geographically, and operate at multiple scales, such as the increase in demand for palm oil and
rubber, government policies and economic development initiatives, weak governance, land
ownership, lack of zoning, and inappropriate land management. More than sixty percent of the
land in Southeast Asia is used for agriculture. However, rapid urban expansion is replacing
productive agricultural lands, rural areas are depopulating, and agricultural intensification is
increasing throughout the region, with the use of chemical fertilizers, pesticides, intensive
irrigation and mechanization. Thus, land-use change is a major cause for concern throughout the
region. Inappropriate land-use practices can result in negative impacts on the environment such
as increased erosion, degraded air quality, ground water pollution, depletion of ground water
resources, and eutrophication of rivers and lakes. Further, a recent rise in the global price of
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commodity crops like rubber and oil palm has resulted in them replacing forest and woodlands
and in some cases traditional food production, leading to increased food costs. In this context,
documenting land-use transitions using satellite observations and understanding the causative
factors and various impacts in the region gain significance. In addition, extreme climate events
(e.g., drought, flooding) and their related environmental and humanitarian disasters have recently
disrupted economic development and impacted livelihoods in several Southeast Asian countries.
The degree of adaptive capacity of any region to such disasters depends on effective land use
planning and resource management. In this region where rapid land-use change has such
visibility, there is an opportunity for land-use science to inform land use policy.

The scope of the Southeast Asia component of the solicitation is on identifying where land-use
change is presently occurring, quantifying recent rates of change, understanding the impacts of
these changes on physical or social systems, understanding the process of change, addressing the
trajectory of change, and assessing whether recent trends are likely to change in the near future.
To understand the drivers of land-use change, the socioeconomic processes need to be
considered and as such, social science needs to be an integral part of each proposal. Successful
proposals should address and integrate socioeconomic dimensions of land-use/cover changes and
feedbacks among them, to help answer the above questions. Studies can be from the landscape to
regional scale, integrating multiple data sources as needed and providing an understanding of
LCLUC dynamics at multiple spatial and temporal resolutions. For example, a variety of
multispectral, hyper-spectral, optical, thermal, and radar data may be integrated in the analysis,
as needed. Local case studies that document LCLUC trajectories and their causative factors are
welcome, however, the analysis and outputs should be scaled to larger regions. Proposals should
highlight the theoretical and analytical frameworks appropriate for investigating the patterns of
physical and socioeconomic interactions influencing land-use and land-cover changes in the
region. Further, proposals including data acquisition, preprocessing, image interpretation, and
accuracy assessment for land-use and land-cover characterization, mapping and change analysis,
should apply state-of-the-art methods and techniques. The Southeast Asia geographic region of
interest for this solicitation extends from Burma (Myanmar) in the west to Papua in the east and
from Indonesia in the south to Hong Kong in the north. The successful proposals from this round
will contribute to South/Southeast Asia Regional Initiative (SARI; http://www.sari.umd.edu/)

2.2 LCLUC in the Caucasus

The Caucasus is the region in Northern Eurasia that has not received sufficient attention in the
LCLUC program. However, the breakup of the Soviet Union resulted in institutional changes in
the former Soviet republics that, in turn, altered land use and land management. Over 50% of the
land in the Caucasus is used for agriculture and 17% is forested land. Changes in land use in the
Caucasus during the last couple of decades include changes from rainfed-agriculture to tree
crops, irrigated agriculture, grasslands, and open shrublands. Overgrazing and tree
overharvesting for fuel wood and timber cause degradation of natural resources in the Caucasus
due to mismanagement of pastures and forest land. As the system becomes more degraded, the
pressures increase on pastures and forests resulting in soil erosion. The LCLUC program
welcomes proposals to study changes in forest, agriculture, urban, and coastal zones, as well as
impacts of LCLUC on carbon and water cycles during the last two decades in the Caucasus
region. Research should highlight land-use trends that have developed since the breakup of the
Soviet Union and examining the implications of the changes in terms of their impacts, for
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example, on the vulnerability of the associated land use or social systems and their adaptability
to a changing climate. The region of interest encompasses the geographic area from the Black
Sea coast (Turkey and Georgia) to the Caspian Sea coast (Azerbaijan and Iran).

Note: For regional proposals on both South/Southeast Asia and the Caucasus, the LCLUC
program strongly encourages collaborations with regional scientists with experience and insights
on the topic of the proposal. It is intended that such collaborations will strengthen the research
with local knowledge. Collaborations may be developed following the guidelines and with the
appropriate letters of support at Step 2.

3. Principles of the LCLUC program to be reflected in proposals

3.1 Social and economic sciences in the NASA LCLUC program

The NASA LCLUC program is aimed at using satellite observations to improve our
understanding of land-cover and land-use change as an important component of global and
climate change. The LCLUC program includes studies that quantify land-cover and land-use
changes; examine their impact on the environment, climate, and society; or model future
scenarios of land-cover and land-use change and its various impacts and feedbacks. Humans
play an important role in modifying land cover and are instrumental in land-use change. To
understand the process of land-use change it is, therefore, important to address its human
dimensions.

Social and economic science research plays an important role in the NASA LCLUC program
and includes analyses of the impacts of changes in human behavior at various levels on land use,
studies of the resultant impacts of land-use change on society, or how the social and economic
aspects of land-use systems adapt to climate change.

The LCLUC program evaluates a proposal’s responsiveness to the above aspects in terms of a
meaningful integration of social and economic science theories, perspectives, methods, and data
(quantitative and/or qualitative) with innovative analyses of land system dynamics in the
proposed research. In this context, simple treatments of human dimensions, such as mere
correlations of socioeconomic variables in lieu of rich empirical analyses linked to theorized
social dynamics, or summary descriptions of potential societal or policy benefits of the proposed
study without demonstrable linkages to the same, are not considered adequately responsive to
the socieconomic aspect of the program. Successful proposals will fully integrate social and
economic sciences into the research questions, data used, and analytical approaches in order to
couple remote sensing observations of land-cover with research on the human dimensions of
land-use change.

3.2 Remote Sensing Component

The NASA LCLUC program will only support proposals with a strong remote sensing
component. The use of observations and data products from U.S. and/or non-U.S. Earth-
observing satellites, especially those of NASA, is a requirement for each proposal. The use of
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commercial satellites with fine spatial resolution is also encouraged (see, e.g.,
http://cad4nasa.qgsfc.nasa.gov/)

To get the most out of current remotely sensing capabilities, we encourage data fusion from
various sources with different spatial and/or temporal resolution and different parts of the solar
and microwave spectra. Proposals that undertake fusion of data from various sources of
Landsat- type data (e.g., Landsat, IRS, CBERS, SPOT, Sentinel-2), with coarser or higher
resolution data, as well as radar observations, are welcome. This approach may provide better
temporal-spatial coverage and contribute to a Land Surface Imaging constellation paradigm for
future systems (http://ceos.org/). Special attention should be given to the dissemination of data
and products associated with the proposed research. If appropriate, we also encourage use of
NASA's new collaboration facility for the NASA Earth science community: NASA Earth
Exchange (NEX; https://c3.nasa.gov/nex/) web portal. This portal includes a state-of-the-art
supercomputing Earth system modeling system for the use of remote sensing data from NASA
and other agencies. Much of the global Landsat data have been transferred to that facility. The
NEX web portal represents a scientific social networking platform to deliver a complete work
environment in which users can explore and analyze large Earth science data sets, run modeling
codes, collaborate on new or existing projects, and share results.

3.3 International Collaboration

NASA’s policy welcomes the opportunity to conduct research with non-U.S. organizations on a
cooperative, no exchange-of-funds basis. Although Co-1.’s or Collaborators employed by non-
U.S. organizations may be identified as part of a proposal submitted by a U.S. organization,
NASA funding may not normally be used to support research efforts by non-U.S. organizations
at any level. Paragraph (c)(8)(iv) of Appendix B of the NASA Guidebook for Proposers states
"NASA funding may not be used for foreign research efforts at any level, whether as a
collaborator or a subcontract. The direct purchase of supplies and/or services, which do not
constitute research, from non-U.S. sources by U.S. award recipients is permitted.” Note that
travel by a non-U.S. participant in the research investigation, whether for the purpose of
conducting the research, for collaboration, or for attending a conference, is considered to be a
research expense. NASA funding may not be used for research efforts by foreign organizations at
any level, including payment of travel expenses by any participant who is not employed either
full-time or part-time by a U.S. organization (see Section 1.6 of the NASA Guidebook for
Proposers; see also Appendix B, part (c)(8)(iv) of that document and Section Il (c) of the
Summary of Solicitation of this document for restrictions involving China).

4. Programmatic Information

4.1 Period of Performance for Selected Proposals

Research awards will be for three-year period of performance (or less) with annual funding
contingent upon satisfactory progress reporting and available funding. P.l.”s are expected to
provide input to the program website and participate in the program webinar and outreach
activities.
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4.2 Funding Available for Support of Selected Proposals

Approximately $2M per year is expected to be available for new awards from proposals
submitted to this program element. NASA anticipates supporting eight to ten investigations, each
with annual budgets in the $200-250K range. NASA will make selections for this announcement
in the fall of 2017. Anticipated starting date for selected projects is early 2018.

A budget for travel to at least one LCLUC Science Team Meeting per year is required in the
proposal. In addition, international travel should be included in the proposal budget if the region
of investigation is outside of the U.S. Involvement of local scientists from the selected region is
strongly encouraged and letters of endorsement from foreign partners, with financial
commitments, although not needed at Step-1, will be required at Step-2. Note that direct support
of research by foreign investigators is not allowed, including services and supplies that constitute
research (see the NASA Guidebook for Proposers, Sections 1.6 and 2.3.11(b)(vi)). See more
details above in 3.3 on what is and what is not allowed in the budget concerning non- U.S.
participation.

4.3 The Two-Step Proposal Procedure

To streamline the proposal process and relieve the work load on the community of interested
applicants and those that help NASA in reviewing proposals, the LCLUC program is using a
two-step procedure (see also Section IV (b)(vii) of the ROSES Summary of Solicitation). Step-1
Proposals replace the Notice of Intent (NOI). Step-1 Proposals must be submitted electronically
by the NOI/Step-1 Due Date (see Tables 2 and 3 in the ROSES Summary of Solicitation). Unlike
an NOI, a Step-1 proposal is required and must be submitted electronically by the Authorized
Organizational Representative (AOR). Proposers should refer to the "Instructions for Submitting
a Step-1 Proposal” under "Other Documents™ on the NASA Solicitation and Proposal Integrated
Review and Evaluation System (NSPIRES) page for this program.

NSPIRES will be open for the submission of Step-1 Proposals starting ~30 days in advance of
the Step-1 Due Date. NASA will then review each Step-1 Proposal to determine whether or not
the anticipated research project is considered of sufficient merit, responsiveness, and relevance to
warrant submission of a full Step-2 Proposal. A separate Step-1 Proposal must be submitted for
each intended (and thus corresponding) Step-2 Proposal.

Submission of a Step-1 Proposal is required in order to submit a Step-2 Proposal. Step-2
Proposals must contain the same scientific goals and Principal Investigator (PI) proposed in
Step-1, but the rest of the proposal team of the Step-2 Proposal may be different from that of the
Step-1 proposal. However, the submission of a Step-1 Proposal is not a commitment to submit a
Step-2 Proposal.

The NSPIRES system will guide proposers through submission of all required proposal
information. Please note that the Proposal Summary, Business Data, Program Specific Data, and
Proposal Team are required Cover Page Elements for a Step-1 Proposal. A budget should not be
included with the Step-1 Proposal, but will be needed with a budget explanation at Step 2.
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To facilitate the work by reviewers on Step-1 Proposals, the following abbreviated template is
suggested for use. Step-1 Proposals should be provided as a PDF proposal document-upload not
to exceed five pages, including any references or citations. The five-page, Step-1 Proposal
should:

a) Emphasize responsiveness, clearly indicating how the proposed project addresses the call, and
which remote sensing assets are to be used. Identify social science aspects in the proposed
study.

b) Describe the proposed research, showing knowledge of previous research carried out by the
international scientific community in the subject area. Identify new research aspects being
proposed.

c) Outline the expected outcomes of the research. Identify proposed deliverables. Provide a
tentative schedule.

Following the submission and evaluation of a Step-1 proposal, the proposer will be notified
through NSPIRES whether the Step-2 proposal is "encouraged™ or "discouraged,” at which point
the proposer will be able to submit a Step-2 proposal.

Step-2 Proposals should provide more detail on the previous studies related to the research topic
and the proposed research methodology, the anticipated results and deliverables, and schedule.
Step-2 proposals should include a budget and the associated explanation. For consistency and to
ease the burden of reviewing, it is preferable that Step-2 Proposals follow approximately the
same structure as outlined for the Step-1 Proposals expanded to 15 pages.

Step-2 Proposals must be submitted electronically by the Proposal Due Date in full compliance
with the requirements specified in this NRA’s Summary of Solicitation and the NASA Guidebook
for Proposers.

4.4 Evaluation of Proposals

All proposals will be submitted to the NASA peer review process in accordance with the
guidelines provided in this NRA and the NASA Guidebook for Proposers. This program is
unique in that the evaluation of Relevance will include an assessment of the extent to which the
proposal successfully includes social and economic sciences, as described in Section 3.1. The
inclusion of remote sensing is not an evaluation criterion, but is a compliance requirement:
proposals that don't address remote sensing, as described in Section 3.2 may be rejected without
review. Finally, International Collaboration is encouraged, but not required, i.e., all else being
equal when deciding between proposals of otherwise equal merit NASA will give preference to
those with International Collaboration.

The peer review will be followed by a programmatic review in which NASA will assess program
balance across the competitive range of proposals and evaluate any logistical, implementation,
cost, and/or management concerns. The funding recommendations will then be forwarded to the
Selecting Official for confirmation. NASA then will announce the official selection of proposals
for award via NSPIRES.
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5. Summary of Key Information

Expected annual program budget | ~ $2M
for new awards

Number of new awards pending 8-10
adequate proposals of merit

Maximum duration of awards 3 years

Due date for Step-1 proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for Step-2 proposals

See also Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

Early Calendar 2018

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers.

Relevance

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hqg.nasa.gov/office/procurement/nraguideboo
Kki.

Submission medium

Electronic proposal submission is required; no hard copy
Is required or permitted. See also Section IV of the
ROSES Summary of Solicitation and Chapter 3 of the
NASA Guidebook for Proposers.

Web site for submission of
proposals via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of
proposals via Grants.gov

http://grants.gov (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application
package from Grants.gov

NNH16ZDA001IN-LCLUC

NASA point of contact concerning
this program

Garik Gutman

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: 202-358-0276
Email: ggutman@nasa.gov
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A.3  OCEAN BIOLOGY AND BIOGEOCHEMISTRY

NOTICE: NASA may solicit research proposals under the Ocean Biology
and Biogeochemistry program element. If research proposals are solicited,
the final text for Appendix A.3 will be released as an amendment to ROSES-
2016 sometime toward the end of calendar year 2016. Proposals will be due
no earlier than 90 days after the release of the amendment.

1. Scope of Program

NASA's Ocean Biology and Biogeochemistry program focuses on describing, understanding,
and predicting the biological, ecological, and biogeochemical regimes of the upper ocean, as
determined by observation of aquatic optical properties using remote sensing data, including
those from space, aircraft, and other suborbital platforms.

Overarching programmatic goals include:

1. Understanding and quantifying the impacts and feedbacks of Earth System processes,
particularly oceanographic mechanisms, on the global and regional spatial and temporal
variability of ocean biology and ecology, including phytoplankton and organisms from
other trophic levels;

2. Understanding and quantifying the impacts and feedbacks of Earth System processes,
particularly oceanographic mechanisms, on the global and regional spatial and temporal
variability of ocean biogeochemistry, including carbon sources and sinks and the fate of
other chemical species or components in the ocean;

3. Exploring the development of new biological, ecological, and biogeochemical
observations beyond traditional ocean color (e.g., phytoplankton chlorophyll a) from
space-based assets, as well as furthering the climate research enabled by existing time
series of climate observations (Earth System Data Records); and

4. Improving future climate predictions (impacts and feedbacks) by incorporating a dynamic
understanding of ocean biology, ecology, and biogeochemistry into global biogeochemical
and ecological models to understand the ocean's role in the Earth System.

Ocean Biology and Biogeochemistry research mainly supports the Carbon Cycle and Ecosystem
Focus Area (http://nasascience.nasa.gov/earth-science/carbon-cycle-and-ecosystems). Each of
the Earth Science Focus Areas portrays a strategy for a decade of progress through 2015, based
on a suite of systematic observations, novel new Earth Science observations, and specific
programmatic elements. NASA’s Ocean Biology and Biogeochemistry program utilizes remotely
sensed observations from land, ocean, and atmosphere, as well as field studies and campaigns,
and interdisciplinary data assimilation and modeling efforts to better understand the ocean’s role
in the Earth System and to predict future causes of change and feedbacks on ocean biology and
biogeochemistry within the Earth System.

In support of the Carbon Cycle and Ecosystems Focus Areas goals and objectives
(http://cce.nasa.gov/cce/index.htm and http://science.nasa.gov/earth-science/focus-areas/carbon-
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cycle-and-ecosystems/), scientific questions of interest to the Ocean Biology and
Biogeochemistry Program include (but are not limited to):

1. How are ocean ecosystems and the biodiversity they support influenced by climate and
environmental variability and change, and how will these changes occur over time?

2. How do carbon and other elements transition between ocean pools and pass through the
Earth System, and how do biogeochemical fluxes impact the ocean and Earth's climate
over time?

3. How (and why) are the diversity and geographical distribution of coastal marine habitats
changing, and what are the implications for the well being of human society?

4. How do hazards and pollutants impact the hydrography and biology of the coastal zone?
How do they affect us, and can we mitigate their effects?

Appendix A.1 of ROSES (Earth Science Research Program) provides an overview of how the
Ocean Biology and Biogeochemistry program fits into the Earth Science Division within
NASA'’s Science Mission Directorate. Program goals and objectives for the coming decades can
be found in the Ocean Biology and Biogeochemistry program’s advance plan
(http://oceancolor.gsfc.nasa.gov/DOCS/OBB_Report 5.12.2008.pdf).

2. Description of Solicited Research

The subject of this solicitation may be identified in an amendment during 2016.

3. Programmatic Information

Questions or comments may be directed to the Ocean Biology and Biogeochemistry Program
Manager at the address given below:

Paula Bontempi
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-1508
E-mail: Paula.Bontempi@nasa.gov
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A.4 TERRESTRIAL ECOLOGY: AN AIRBORNE CAMPAIGN FOR THE ARCTIC-BOREAL
VULNERABILITY EXPERIMENT (ABOVE)

NOTICE: April 25, 2016. The description of the airborne measurements in
Section 4.2 has been clarified. "Other Airborne Measurements" includes
remote sensing and/or in-situ measurements, such as flask sampling or direct
onboard measurement of atmospheric greenhouse gas concentrations. New
text is in bold.

1. Scope of NASA'’s Terrestrial Ecology Program

This announcement offers opportunities for terrestrial ecology research within NASA'’s Earth
Science Division. The NASA Terrestrial Ecology Program uses airborne and space-based
observations to understand how the Earth’s carbon cycle and terrestrial ecosystems respond to
environmental change and human intervention. The goals of NASA'’s Terrestrial Ecology
Program are to improve understanding of the structure, function, and productivity of terrestrial
ecosystems across the globe, their interactions with the atmosphere and hydrosphere, and their
role in the cycling of the major biogeochemical elements and water. The program addresses the
spatial and temporal variability of terrestrial ecosystem states and processes, how terrestrial
ecosystems and biogeochemical cycles respond to and affect global environmental change, and
what future changes might be expected in carbon cycle dynamics and ecosystem properties. The
research approach combines (i) the use of remote sensing to observe and analyze changes in
terrestrial ecosystems; (ii) field campaigns and related process studies to elucidate ecosystem
function at different scales; and (iii) data assimilation and modeling to analyze and predict
responses of ecosystem and biogeochemical cycles to environmental change. The program seeks
to strengthen the theoretical and scientific basis for measuring Earth surface properties using
reflected, emitted, and scattered electromagnetic radiation and develops the methodologies and
technical approaches to analyze and interpret such measurements. These activities provide a
foundation for the development of new remote sensing capabilities for understanding and
monitoring terrestrial ecosystems at regional to global scales.

2. The Arctic-Boreal Vulnerability Experiment (ABoVE)

Climate change in the high latitudes of the Arctic-Boreal Zone (ABZ) is occurring faster than
anywhere else on Earth and is resulting in widespread transformations in landscape structure and
ecosystem function. In addition to producing significant feedbacks to climate through changes in
ecosystem processes, environmental change in this region is increasingly impacting society in
many ways. For example, increased frequency and intensity of ecological disturbance can
negatively impact both forest resources and air quality, thawing permafrost can negatively
impact local water quality and human infrastructure, and changes to wildlife populations can
negatively impact both traditional and commercial hunting. Recognizing the sensitivity,
vulnerability, and global importance of this region, we now focus our scientific efforts on
developing a better ability to observe, understand, and model the complex, multiscale and
nonlinear processes that drive the region’s natural and social systems. The NASA Terrestrial
Ecology Program has led the development of the Arctic-Boreal Vulnerability Experiment
(ABOVE) as a contribution to understanding this region (http://above.nasa.gov). The ABoVE
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Study Area encompasses much of the boreal and tundra area of Alaska and western Canada
(Figure 1). The overarching science question for ABoVE is:

How vulnerable or resilient are ecosystems and society to environmental change in the arctic and
boreal region of western North America?

All ABoVE research projects must address at least one of the Tier 2 Science Questions initially
defined in the ABoVE Concise Experiment Plan (ACEP: http://above.nasa.gov/acep.html).

1. How are environmental changes affecting critical ecosystem services and how are human
societies responding?

2. What processes are contributing to changes in disturbance regimes and what are the
impacts of these changes?

3. What processes are controlling changes in the distribution and properties of permafrost and
what are the impacts of these changes?

4. What are the causes and consequences of changes in the hydrologic system, particularly the
amount, temporal distribution, and discharge of surface and subsurface water?

5. How are flora and/or fauna responding to changes in biotic and abiotic conditions, and
what are the impacts on ecosystem structure and function?

6. How are the magnitudes, fates, and land-atmosphere exchanges of carbon pools responding
to environmental change, and what are the biogeochemical mechanisms driving these
changes?

": oVE Study Domain .

D Core Region
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Figure 1. The ABoVE Study Area has both a Core and Extended Study Area. The core
study area is 4.1 million km? while the extended study area encompasses an additional
2.2 million km® The airborne campaign that is the subject of the current solicitation
will sample portions of the area.

3. Types of Proposals

The focus of this current program element is the further development of ABoVE with a focus on
the initiation of the first ABoVE Airborne Campaign to be conducted in 2017. This program
element aims to build on and extend the research on boreal and arctic ecosystems supported in
the first phase of ABOVE in response to the 2014 call from NASA'’s Terrestrial Ecology
Program. Based on the 2014 proposals, NASA supported 22 investigations that formed the initial
stage of the ABoVE field program.

This current program element calls for research on arctic and boreal ecosystems with an
emphasis on producing scientific results that are pertinent to the objectives of both the NASA
Terrestrial Ecology Program and to policy and management decisions at local to global scales.
We are interested in applying airborne remote sensing tools to help understand the vulnerability
and resilience of northern ecosystems at regional scales within the ABoVE Study Area.
Proposals to collect, analyze, and interpret airborne data sets are sought that address the ABoVE
Tier 2 science questions. Integration of the airborne data into an ecosystem modeling framework
is encouraged. Collection of ground data to support the analysis and interpretation of the airborne
data sets may be included, but only when it is crucial to interpreting the airborne data. Airborne
measurements that are pertinent to terrestrial ecosystem applications of NASA satellite missions
and/or instruments either currently in development (e.g., NISAR, ICESat-2, GRACE-FO, OCO-
3), preformulation (HySPIRI, PACE, ASCENDYS), or operating (e.g., SMAP, OCO-2, Landsat-
718, VIIRS, MODIS, etc.) are of particular interest. Furthermore, permafrost dynamics;
responses to ecological disturbance; ecosystem physiology; biosphere-atmosphere exchange;
carbon-hydrology interactions; and improved understanding of the structural and functional
properties of forest, shrub, and/or herbaceous vegetation in the extensive areas of largely
unmanaged forest and tundra regions of the ABoVE Study Area are subjects of interest for
airborne data collection and analyses.

Proposals that do not have a strong link to the use of airborne remote sensing data will be
considered nonresponsive to this call, and may be returned without review.

The ABoVE Concise Experiment Plan (ACEP) is a source of additional information about
ABOVE. The ACEP outlines the conceptual basis for ABoVE and articulates a rationale of the
scientific and societal importance of the study. The ACEP presents both the science questions
driving ABOVE research, as well as the top-level requirements for a study design to address
them. Additional information on NASA’s organizational structure, management support,
interagency/international partnerships, geographical focus, collaboration policies, and
implementation plan is provided on the ABoVE web site landing page established to support this
NRA (http://above.nasa.qov/2016_NRA.html).
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NASA is interested in collaborating with other interested parties and stakeholders to advance the
ABOVE research agenda through an airborne campaign that supplements the previously selected
ABOVE research. Information about potential collaborating agencies can be found at
http://above.nasa.qov/2016 _NRA/collaborators.html. For example, NASA seeks to extend and
expand existing collaborations with the Department of Energy’s (DOE’s) Next-Generation
Ecosystem Experiment — Arctic (NGEE-Arctic), U.S. Department of Agriculture (USDA) Forest
Service, U.S. Geological Survey, the Bureau of Land Management, National Park Service, Fish
and Wildlife Service, and Alaskan State agencies. Proposals that can develop such collaborations
are of interest. However, the absence of a collaborator/partner will not be counted against a
proposal during its panel evaluation.

Collaborations with Canadian scientists and stakeholders for work conducted in Canada are also
encouraged. Polar Knowledge Canada, the Canadian Forest Service, the Canada Centre for
Mapping and Earth Observation (formerly Canada Centre for Remote Sensing), and the
provincial governments of the Yukon and the Northwest Territories have expressed interest in
fostering collaborations between Canadian and U.S. scientists working on ABoVE. While
research with collaborating/partnering organizations in the ABoVE Study Area is desirable, once
again, the absence of a collaborator/partner will not be counted against a proposal during its
panel evaluation. It is important to note that NASA only funds research activities conducted by
scientists directly affiliated with U.S. institutions.

4. Airborne Campaign

ABOVE is planning significant airborne campaigns in 2017 and 2019. However, proposals
submitted to this Program Element should focus only on activities and analyses related to the
2017 airborne campaign.

NASA will use a hybrid approach to the planning and execution of the ABoVE airborne
campaigns that involves (a) Foundational Airborne Measurements that will be centrally managed
by ABoVE and (b) Other Airborne Measurements initiated and managed by Principal
Investigators (PIs). For all supported projects, investigators should plan on Level 2 data (derived
geolocated geophysical variables, such as surface reflectance) being made available to all
ABOVE investigators within three to four months of data collection.

4.1. Foundational Airborne Measurements

The Foundational Airborne Measurements will be made using NASA sensors flown on NASA-
provided aircraft that will fly transects across the ABoVE Core Study Area (solid black lines in
Figure 2). The notional flight lines represented in Figure 2 traverse the major latitudinal and
longitudinal gradients that control patterns of both precipitation and temperature in the core
study area. They are designed to collect data across significant variations in both topography and
soil characteristics that are controlled by a range of geomorphological processes, including the
impacts of glaciation and variations in surface deposition. In turn, the variations in climate,
topography, and surface geomorphology influence gradients in permafrost type, ice content, and
surface hydrology, including soil moisture and surface water inundation. This results in a
complex mosaic of terrestrial and freshwater ecosystems, in particular landscapes where upland
vegetation (forests, shrublands, and tundra) are interspersed with wetlands, peatlands, small
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ponds, and lakes. Finally, the flight transects will provide the opportunity to collect airborne
remote sensing data over vegetation chronosequences that are caused by disturbances (fire,
permafrost, and insects), which provides the opportunity to understand how these disturbances
are affecting vegetation, permafrost, and surface hydrology.

The foundational airborne campaigns are timed to facilitate research to address three major
science objectives:

(@) Improve understanding of active-layer thickness and permafrost state characterization and the
impacts of variations in permafrost on ecosystems at local to regional scales;

(b) Advance our ability to characterize the type, structure, and function of vegetation during the
peak of the growing season and its relationship to ecological disturbance;

(c) Improve understanding of the drivers and impacts of variations in surface hydrology (soil
moisture and inundation) at local to regional scales.

Figure 2. Flight lines for ABoVE’s Foundational Airborne Measurements (black solid
lines) will sample important north-south and east-west gradients within the Core
Study Area. The Alaska circuit connects points 1-2-3-4 5 and the Canada circuit
connects points 5-6-7. Supplemental flight lines (black dashed lines) are not part of
the Foundational Airborne Measurements, but might expand coverage into Extended
Study Area and the High Arctic (points 8-11) if additional sources of funding are
acquired from partner organizations.
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Proposals are sought to use some or all of these ABoVE airborne data for analysis and modeling.
The following NASA sensors and aircraft are under consideration for the Foundational Airborne
Measurements. However, alternate payload platform combinations that deliver comparable
performance may be employed to address cost or aircraft schedule constraints.

a. UAVSAR (Uninhabited Aerial Vehicle Synthetic Aperture Radar) L-band radar on the
Armstrong C-20 aircraft. Two deployments — one at beginning of thaw period in spring
and one at period of maximum thaw in late summer. 48 to 72 science flight hours in total.
http://uavsar.jpl.nasa.gov/

b. AIRMOSS (Airborne Microwave Observatory of Subcanopy and Subsurface) P-band
radar on the NASA Johnson Space Center (JSC) G-3 aircraft. Two deployments - one at
beginning of thaw period in spring and one at period of maximum thaw in late summer.
48 to 72 science flight hours in total. https://airmoss.jpl.nasa.gov/

c. AVIRIS-NG or -Classic (hyperspectral) and MASTER (VIS-SWIR-TIR) on the ER-2 or
B200 aircraft. One deployment in mid-growing season. Approximately 15 science flight
hours. http://avirisng.jpl.nasa.gov/ and http://master.jpl.nasa.gov/

d. LVIS (waveform lidar) on an aircraft to be determined. One deployment in mid-growing
season. Approximately 15 to 20 science flight hours. http://lvis.gsfc.nasa.gov/

All airborne data collections are contingent upon NASA receiving and selecting high-quality
scientific proposals to make productive use of these data. These instruments will provide
domain-wide sampling and coverage of many existing ABoVE field sites (Figure 2). Proposals to
use these data do not need to include flight costs in their proposals nor the costs for data
processing up to Level 2 as these will be provided by ABoVE.

4.2 Other Airborne Measurements

NASA is also interested in proposals (a) to fly other sensors on other aircraft, (b) to integrate
other sensors onto the platforms already flying (see Section 6.1), (c) or to extend or expand the
flight lines of the foundational measurements at a feasible cost. These may include remote
sensing and/or in-situ measurements, such as flask sampling or direct onboard
measurement of atmospheric greenhouse gas concentrations. [Clarified April 25, 2016]. In
all cases, the costs of all aircraft-instrument integration, instrument operation, required flight
hour costs, mission peculiar costs (e.g., per diem), and data processing must be included in the
proposal budget. When NASA aircraft are the intended platform, relevant letters of support from
people responsible for the NASA aircraft are required (see Section 6.1). These proposals can
emphasize higher spatial or temporal coverage over specific field sites or research areas of
scientific interest and should enable significant insights into the ABoVE Tier 2 science
questions. Analyses of these airborne measurements can be combined with the Foundational
Measurements.

The ABOVE airborne strategy is also open to leveraging complementary NASA activities, such
as ICEBridge (https://www.nasa.gov/mission_pages/icebridge). Coordination with ongoing or
planned Canadian airborne remote sensing activities is also of interest.
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4.3 Additional Details on Airborne Transects

The Foundational Airborne Measurements will be collected along the Alaskan and Canadian
regional circuits described below and presented in Figure 2. The speed and endurance of the
aircraft should make it possible to sample one complete circuit on each flight day. The
foundational flight lines consist of a series of north-south and east-west transects that may be
executed in two basic flight patterns. Both circuits can base out of Fairbanks, simplifying
operations and logistics. The Alaskan circuit features two north-south transects: the Western
North Slope — Bering Tundra/Seward Peninsula — Bering Taiga/'Yukon-Kuskokwim Delta
transect (points 3-2-1) and the Dalton Highway transect (points 4-5). These are connected via
east-west transects that cover the transition from the boreal interior to the Bering taiga (points 5-
1) and sampling across the North Slope Arctic coastal plain (points 4-5).

The Canadian circuit features extended east-west transects cutting across the Alaskan boreal
interior to the taiga plain near the Mackenzie Delta (points 5-6), then follows the northern
treeline along the tundra/taiga ecotone (points 6-7) before returning across the Upper Mackenzie
River taiga plains and across the boreal cordillera to Fairbanks (points 7-5).

Supplemental flight lines (the dashed lines in Figure 2) are not part of the Foundational Airborne
Measurements, but offer the potential to expand these foundational measurements into the
Extended Study Area and possibly the High Arctic. However, proposers need to be aware that
transect flights in the Extended Study Area will require a supplementary source of funding from
partner organizations or from another NASA program beyond the planned Terrestrial Ecology
program funding. For these types of proposals, the nature and status of the expected
contributions from the other funding sources should be clearly explained.

5. Background on ABoVE Organization and Management

In the first phase of ABoVE, twenty-two proposals were selected for funding
(http://above.nasa.gov/cgi-bin/above/pi_list.pl ) and field work is ongoing. Many aspects of
NASA’s organizational structure and management support for ABoVE have already been
established. The section below provides important information for proposers regarding unique
aspects of the ABoVE organization and management structure.

5.1 Carbon Cycle and Ecosystems Office and Field Operations Support

NASA has established an ABoVE Science Support Group within the Carbon Cycle and
Ecosystems Office (CCEO) at the NASA Goddard Space Flight Center (GSFC). Field activities
and operations to be conducted within the ABoVE Study Area will be coordinated through the
CCEO. Important aspects include coordination and support for field operations and logistics,
safety and risk management, and interactions with local and regional stakeholders. The CCEO
will provide cyberinfrastructure for data analysis and management (e.g., the ABoVE Science
Cloud, see Section 5.2). The CCEO will assist Science Team members with permit applications
to appropriate authorities. The CCEO will help coordinate the ABoVE airborne campaigns.

Investigators should plan to work closely with the CCEO and rely upon guidance from its staff
for field activities, communications with local and regional stakeholders and authorities, and
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utilization of ABoVE cyberinfrastructure. Proposers desiring specific information about the
CCEO are encouraged to contact its lead:

Dr. Peter Griffith

Chief Support Scientist, Hydrospheric and Biospheric Sciences
Code 618

NASA Goddard Space Flight Center

Greenbelt, MD 20771

E-mail: peter.griffith@nasa.gov

Tel: 301-614-6610

5.2 The ABoVE Science Cloud (ASC)

The NASA Center for Climate Simulation (NCCS) at GSFC has partnered with the CCEO to
create the ABoVE Science Cloud (ASC). The ASC combines high performance computing with
emerging technologies to create an environment specifically designed for large-scale modeling,
analysis of remote sensing data, copious disk storage with integrated data management, and
integration of core variable data from in situ networks. The ASC will:

e Provide a shared set of computational and data resources to the ABoVE Science Team,

e Enable access to large, common data sets (both observation and model) that are relevant
to ABOVE research,

e Provide a system by which results may be quickly and readily shared with the ABoVE
research community,

e Enable researchers to propose larger problems and more scientific analyses than they
would typically be able to leverage on their desktop computers, and

e Provide tailored computational, analysis, and data management environments to meet the
needs of the individual science investigations.

Investigators will be able to request assistance from the CCEO for: use of the ASC, provisioning
of key data products needed in their research, creation of appropriate metadata, generation of
Digital Object Identifiers (DOIs) for publication-ready data products, and preparation of
finalized data products for archiving. More information about the ASC, its capabilities, and
potential use for ABOVE research is available on the ABoVE website (see
http://above.nasa.gov/science_cloud.html ) and will be updated periodically.

5.3 Data and Publication Policies

The ABoVE ST will be expected to develop and comply with data and publication policies that
respect and recognize the needs of partnering organizations and graduate researchers while being
consistent with NASA data policies as described below. The CCEO and ABoVE Science Leads
(ASL), in consultation with the NASA Headquarters Program Manager and ABoVE partner
organizations, will develop and coordinate the implementation of ABoVE data and publication
policies.

All data collected and science data products (including important model products) produced
under NASA sponsorship will be managed in accordance with the NASA Earth Science Data and
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Information Policy specified at http://science.nasa.gov/earth-science/earth-science-data/data-
information-policy/. Public release of all data shall conform to the NASA Earth Science Data
and Information Policy, and there can be no significant period of exclusive access to the data or
data products by either an individual scientist or a science team. A short period of time for
calibration, correction, and quality assessment prior to public release is permissible. Some
exceptions regarding full public access may need to be established for data obtained from
sources that bind users to more restrictive data policies or that are inherently sensitive in nature
(e.g., commercial satellite data or confidential human-subjects data).

Researchers will be expected to share their data using ABoVE’s cyberinfrastructure (see Sections
2.2 and 2.4) and/or partnering data system capabilities as guided by the CCEO. For ABoVE
investigations supported by NASA, a tailored, alternate Data Rights section will be applied to the
award document, under which scientific data and scientific software will be exchanged without
restriction as to its disclosure, use, or duplication.

5.4 Data Archive

The NASA-designated long-term archive for ecological and biogeochemical data from field
campaigns is the Distributed Active Archive Center (DAAC) at the Oak Ridge National
Laboratory (ORNL; http://daac.ornl.gov/). Thus, much of the data collected through ABoVE will
ultimately be archived and distributed by the ORNL DAAC. NASA anticipates the possibility
that some types of ABoVE data might be more appropriately archived at another NASA DAAC
or other equivalent long-term archive, including those of ABoVE partner organizations. NASA
managers and the CCEO will assist each investigator in identifying the appropriate archive for
their data and products.

The following apply to data and products to be archived:

e The science data product formats from awarded projects shall conform to Earth Science
Division (ESD) approved data system standards for data and metadata published at
https://earthdata.nasa.gov/data/standards-and-references .

e Prior to the end of the project, awarded projects will be required to deliver all data products,
along with the scientific algorithm software, coefficients, and ancillary data used to generate
these products, to the DAAC in keeping with the need to ensure long-term stewardship of
the data. The requirement to archive supporting algorithm software, coefficients, and
ancillary data is applied primarily to satellite and airborne data products. However, it is not
usually applied to other types of data to be archived, such as the wide diversity of field data,
process data, and social science data that will be produced during ABoVE.

e All terms and conditions of the transfer of data products and associated information to the
archive will need to be documented in the Data Management Plan (see Section 6.4.3).

6. Required Elements for Proposals

For proposals to this program element, the Scientific/Technical/Management section of the
proposal will be replaced with a separate Scientific/Technical section and six separate
management-related sections (see Section 6.4 below). In addition, all proposals must respond to
the requirements detailed in Sections 6.1 to 6.3 below.
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6.1. Requirements for Proposals to Acquire New Airborne Data

Proposals requiring data from airborne sensors that are not part of the Foundational Airborne
Measurements must detail in their cost plan all costs for acquiring the new data sets, including
aircraft hours, deployment costs, mission peculiar costs, data processing costs, and other costs
associated with deploying the sensors and aircraft (this includes NASA sensors and platforms, as
well as non-NASA sensors and platforms). In addition, for any proposed activities requiring
NASA aircraft or NASA facility sensors that are not part of the foundational measurements,
proposers should submit a Flight Request through the Airborne Science Flight Request system at
http://airbornescience.nasa.gov (and then click on "FLIGHT REQUEST"). Questions regarding
the flight request system or process should be addressed to Marilyn Vasques, Flight Request
Manager (Marilyn.Vasgues@nasa.gov or 650-604-6120). If the instrument or aircraft platform
are not NASA facilities, proposers must take responsibility for making all arrangements to secure
the availability of the needed sensors and aircraft and explain these plans in the proposal.

Proposals must provide a summary of the separate costs of the (1) airborne data collection, (2)
Level 2 data processing, and (3) field work and all other scientific analyses. Optimization of the
use of airborne platforms by NASA to accommodate selected proposals may be necessary.

6.2. Requirement to Address Errors and Uncertainties

All proposals submitted in response to this program element must include (1) a discussion in the
Scientific/Technical section describing how errors and uncertainties will be addressed and (2) a
description in the Data Management Plan (see Section 6.4.3 below) of how they will be reported
with the data and products to be shared and archived. The research supported will be expected to
characterize uncertainties and quantify errors associated with data, analytical approaches, model
results, and scientific interpretations.

6.3 Requirement to Attend ABoVE Science Team Meetings and Workshops and TE Meeting

NASA expects at least one representative from each selected investigation to attend each
ABOVE Science Team (ST) meeting (normally one per year) to promote coordination of research
activities and timely exchange of findings. Co-investigators and collaborators will be welcome to
participate in all meetings — as are student researchers. Support for all such travel must be
included in the proposal budget and it will be up to the PI to determine who attends.

Proposers should budget for one three-day ABoVE ST meeting per year for all three years and
for additional travel to one workshop per year. Proposers should assume a mix of ABoVE ST
meeting locations to include some in Alaska or western Canada and some in the conterminous
U.S. Workshop activity is intended to allow for more specialized ABoVE ST coordination
activities and/or for subgroups of the ABoVE ST to meet; the purposes and locations will be
determined by the ABoVE ST. Finally, each project should plan to send one representative to a
NASA Terrestrial Ecology (TE) Science Meeting planned for late 2017 or early 2018.

6.4 Required Plans and Statements

All proposals for participation in ABoVE must include the plans detailed below in Sections 6.4.1
to 6.4.6, and these plans must be presented as separate sections of the proposal to follow the
References and Citations section. Proposals lacking these required plans will not be considered
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for selection and will be returned without review. All of these plans are in addition to the
Scientific/Technical Plan and are not included in its 15-page limit.

6.4.1 Project Management Plan (PMP)

Proposals must include a separate Project Management Plan (PMP) that presents a management
structure describing how the proposed research activities will be organized, who will be doing
what work, and what procedures will be followed to ensure that work is safely and responsibly
conducted. The Project Management Plan section should be inserted after the References and
Citations section in the proposal and does not have a page limit (in most cases, two to three
pages are likely to be adequate for the Project Management Plan).

6.4.1.1 PMP: Roles and Responsibilities of all Investigators

The Project Management Plan must present a management structure describing roles and
responsibilities for the Principal Investigator and all Co-Investigators and Collaborators and how
the research activities will be coordinated and integrated. If students and postdoctoral scientists
are involved, their roles should be described in this plan. Consistent with this section, the
proposal budget section and proposal cover page must include budgetary information for all co-
investigators to receive funding.

6.4.1.2 PMP: Summary of Institutional Collaboration(s)

To facilitate proposal analysis by NASA, proposers must briefly summarize the number and
nature of all institutional collaborations integrated within their proposed research investigation.
The relationship(s) with the collaborating institution(s) and the terms and conditions of their
participation should be clearly described. This section should include a summary of any
resources provided by these collaborating institutions (i.e., cost-sharing; in-kind resources, such
as access to research infrastructure or equipment, personnel time, data or data products; and/or
matching funding). In support of this summary information, letters of commitment from each
collaborating institution documenting their role in and specific contributions to the investigation
should be included in an appendix to the proposal. The generic statement of commitment
provided in Section 2.3.10 of the NRA/CAN Proposers Guidebook does not provide an
acceptable level of detail for this program element, and should not be utilized. Note that these
letters of commitment for collaborations are separate from the individual team member
commitment that is completed via NSPIRES.

The summary of institutional collaboration(s) element of the Project Management Plan is
required, but, while collaborations of all types are encouraged and will be viewed favorably,
collaborations are not required. An acceptable summary of institutional collaboration(s) may
simply state: "No institutional collaborations are proposed.”

6.4.1.3 PMP: Safety and Risk Management

For efforts involving field operations, the investigator’s Project Management Plan should address
risk management under applicable institutional, state, and national requirements, with respect to
insuring that team participants are aware of hazards related to either airborne or field work and
have or plan to acquire the equipment and training to mitigate against those hazards. Proposers
may assume the CCEO will assist with this process through a Web-based hazard analysis and

A4-11


http://www.hq.nasa.gov/office/procurement/nraguidebook/

work with each team to identify appropriate training. The CCEO will provide basic safety
orientations, site specific safety plans for multiuse areas, and a variety of basic training for
general hazards, wildlife safety, boat operation, and use of off-road vehicles. While NASA
intends to assist with risk management, safety planning, and training, proposers are advised that
it is the legal responsibility of the investigators and their home institutions to address the health
and safety needs of their employees and students. Specialized safety training needs may not be
provided by the CCEO, so it is important for proposers to identify such needs and include them
in their budget plan.

6.4.2. Resource Needs and Utilization Plan

The CCEO provides some logistical support to the ABoVE ST and will work to efficiently
arrange for field infrastructure and seek economies of scale that will minimize costs and
maximize utilization. Special support for individual investigations will be provided when it is
most efficient and cost effective to do so. Selected scientists should expect a dialog with the
CCEO, the ABoVE Science Leads, and NASA Headquarters, to ensure that their infrastructural
and logistical needs are met adequately and in a cost-effective manner — either through the
efforts of the CCEO or through their own funding award.

Proposals must include a separate Resource Needs and Utilization Plan that details the research
infrastructure and logistical support needed for the investigation. Requirements for in situ
observations, logistical support, NASA computer use, etc., must be detailed. Special support
required that is likely to be unique to an individual investigation must be described. Proposers
are urged to delineate such needs specifically in their budget or budget justification, item by
item, if at all possible. Proposers should clearly state what support exists within their funded
investigation, and what they expect the CCEOQ or other investigators to provide. Proposers must
be aware that CCEO support is limited and should not make unreasonable assumptions about the
level of available resources.

All use of the ABoVE Science Cloud (ASC) for analysis and collaborative sharing of data and
results should be detailed in the Resource Needs and Utilization Plan section of ABoVE
proposals. While use of the ASC for data analysis and modeling will not be required of ABoVE
researchers, proposers are encouraged to request use of the ASC when existing computational
resources are not available to them. NASA will not view favorably requests for purchase of new
computational equipment or time on other systems without a compelling rationale for why the
ASC would be unsuitable for meeting the needs of the research investigation.

Consistent with the Resource Needs and Utilization Plan, costs for all logistical and
infrastructural support items must be included in the budget presented in the proposal. However,
proposers are advised that some or all of these costs may be pulled out postselection and funded
directly through the CCEO. If difficulties arise in estimating costs for requested logistical and
infrastructural support, proposers should describe their needs in sufficient detail that CCEO staff
can evaluate the requirement. Questions regarding planned CCEO support may be directed to Dr.
Peter Griffith (see Section 5.1).
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The Resource Needs and Utilization Plan section should be inserted after the Project
Management Plan section of the proposal and does not have a page limit (in most cases, two to
three pages are likely to be adequate for the Resource Needs and Utilization Plan).

6.4.3. Data Management Plan

Proposals must include a Data Management Plan that addresses the dissemination and sharing of
research results and compliance with the NASA Earth Science data policy
(http://science.nasa.gov/earth-science/earth-science-data/data-information-policy/). The Data
Management Plan should include, when relevant to the type of study being proposed, the existing
data and data products or other materials to be utilized or produced in the course of the project,
the standards to be used for data and metadata formats, and plans for providing access to and
archiving the data and other research products consistent with ABoVE data policies and
management practices. Any use of proprietary or sensitive information requiring special
protection or constraints on redistribution should be identified, and plans/processes for sharing
research findings or derived products and for others to secure access to the data should be
described.

The Data Management Plan should describe how errors and uncertainties will be reported with
the data and products to be shared and archived.

The Data Management Plan will be evaluated as part of Merit, see Section 7.3.

An outline describing in greater detail desired content for the Data Management Plan is available
on the ABoVE Web site (http://above.nasa.gov/2016_NRA/data_management_plan.html) and
additional information about data management is available at the ORNL DAAC Web site
(http://daac.ornl.gov/Pl/pi_info.shtml).

All ABoVE researchers are strongly encouraged to use the ASC for data and product sharing.
The system has been designed to facilitate early availability of data and to make the transition to
a long-term archive less burdensome for the investigator.

NASA intends for the Data Management Plan to become a living document; successful
proposers will be requested to update their Data Management Plan annually as to the status of
and schedule for data set production, sharing, and archive. Consistent with the Data Management
Plan, costs for all data management activities, including quality assessment, documentation, data
and product sharing, and preparation for long-term archive, must be included in the budget
presented in the proposal. The Data Management Plan section should be inserted after the
Resource Needs and Utilization Plan section of the proposal and does not have a page limit (in
most cases, two to three pages are likely to be adequate for the Data Management Plan).

6.4.4. Training and Communications Plan

Proposals must include a separate Training and Communications Plan that details any training
and knowledge transfer to be undertaken as part of the proposed investigation. The proposal
should acknowledge that the investigators are willing to provide input to ABoVE management
for centralized public communications efforts and that the investigators will make their best
effort to participate in such events. If there are some dissemination activities that are likely to be
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best addressed by individual investigators, then a description and budget for such activities
should be included in the proposal. Activities that provide training opportunities to people from
indigenous populations are encouraged. Graduate students from Canada or other countries who
are enrolled at U.S. institutions may be supported by project funds. As well, travel support,
including per diem for scientific exchanges (e.g., internships) between U.S. and Canadian
institutions is also possible, when scientifically justified.

Airborne campaigns provide abundant opportunities to train a next generation of researchers, as
well as to conduct professional development activities with a wide variety of groups, including
educators, applied scientists with partnering organizations, field workers and technicians, and
local stakeholders. To the extent possible, training of technicians, undergraduate and graduate
students and postdoctoral fellows should be directly incorporated into ABoVE investigator
studies. In addition to being directly involved in research, students and postdoctoralss should be
encouraged to participate in the annual ABoVE ST meetings.

Opportunities for capacity building and public outreach abound across the ABoVE Study Area,
including communications activities that are necessary to inform and fully engage important
stakeholders at all stages. In addition to participating in meetings or public presentations,
researchers should also expect to meet with members of the local print and broadcast media.
Proposers can assume that the CCEO will be available to coordinate these activities.

The Training and Communications Plan section should be inserted after the Data Management
Plan section of the proposal and does not have a page limit (in most cases, one-half page is likely
to be adequate for the Training and Communications Plan).

6.4.5. Stakeholder Engagement and Interactions Plan

As is essential in all airborne and field campaigns, ABoVE investigators will need to develop
courteous, open, and constructive relationships with the people within the study area, as well as
with other relevant stakeholder groups and organizations. These interactions will require full and
open communications, sustained attention, and appropriate acknowledgement — and should begin
early in the planning of the research activity. In some cases, these interactions may need to be
coordinated with those of groups with existing activities in the same area.

Proposers can assume that the CCEO will be responsible for organizing and coordinating many
of these stakeholder interactions so that contacts are efficient and respectful of the stakeholder’s
time and interests and that the purpose and intent of ABoVE research and its activities are
clearly, accurately, and consistently communicated. However, all ABoVE investigators can
engage in such communications with stakeholders, but should keep the CCEOQ informed.

Proposals must include a separate Stakeholder Engagement and Interactions Plan that simply
describes how they plan to interact with and/or develop partnerships with stakeholders pertinent
to their investigation. Such stakeholders may include the indigenous/aboriginal peoples on or
above whose land the research will take place, as well as others with land ownership/usage
rights; local communities; local, regional, and national government organizations; and partner
organizations with specific decision support needs. Information sessions at or nearby to airports
where aircraft are located should be considered.
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The Stakeholder Engagement and Interactions Plan section should be inserted after the Training
and Communications Plan section of the proposal and does not have a page limit (in most cases,
one-half to one page is likely adequate for the Stakeholder Engagement and Interactions Plan).

6.4.6. Statement of Science Team Member Commitment

Proposals must include a brief Statement of Team Member Commitment describing the
proposing team’s understanding of and qualifications for the role(s) they will play as members of
the ABoVE ST. Many of the commitments to be made as ABoVE ST members are covered in
the required plans called for in Sections 6.4.1-6.4.5 of this solicitation and need not be repeated
in this statement. What is desired here is a statement of the team’s commitment to becoming
active, productive, and constructive members of the ABoVE ST and a description of any
specific, special contributions to ST activities that individual team members plan to provide.
Documentation and/or descriptions of past performance on relevant science teams or similar
group activities should be presented in this section.

The Statement of Team Member Commitment section should be inserted after the Stakeholder
Engagement and Interactions Plan section of the proposal and does not have a page limit (in most
cases, one-half to one page is likely to be adequate for the Statement of Team Member
Commitment).

7. Programmatic Information

7.1 Eligibility

This solicitation is open to all categories of institutions interested in conducting ABoVE
research. Proposals from non-U.S. organizations may propose to participate on a no-exchange-
of-funds basis (see Section 1.6 of the NRA/CAN Proposers Guidebook). Collaborations between
researchers at U.S. and non-U.S. organizations are welcome, but the portion of the work to be
conducted by the non-U.S. institution must be funded through other sources to comply with
NASA’s no-exchange of funds policy.

7.2 Available Funds, Budget Profiles, and Periods of Performance

Funding available for this solicitation is approximately $3.5M in FY 2017 and $2.5M in FY
2018 and FY 2019. This does not include the funding to support the Foundational Airborne
Measurements of $1.5 to $2.0 M. NASA will fund three-year research projects.

7.3 Proposal Evaluation Criteria

Proposals will be evaluated according to the criteria in Section V1. (a) of the ROSES Summary of
Solicitation. In addition to those factors, the determination of a proposal’s intrinsic merit shall
include:
e The quality and completeness of the following required plans: Project Management Plan,
Resource Needs and Utilization Plan, Data Management Plan, Training and
Communications Plan, and Stakeholder Engagement and Interactions Plan, and
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e The proposer’s ability to serve as a constructive, productive team member as demonstrated
in the proposal, Statement of Science Team Member Commitment, and related and relevant
projects.

In addition to the proposal’s responsiveness to the goals, objectives, and requirements described
in this program element, the determination of a proposal’s relevance shall take into account the
following considerations:

e The degree to which the investigation will contribute to an understanding of regional-scale

responses of social-ecological systems to environmental change, taking into account
vulnerability and resilience and the complex interactions within the Arctic-boreal system
and its tightly coupled nature, and

e The quality and desirability of any collaborations with potential partner organizations,
including the reasonableness and desirability of any cost-sharing arrangements (while
appropriate collaborations will be viewed favorably, a lack of collaborations will not be

viewed unfavorably).

8. Summary of Key Information

Expected program budget for

~ $3.5M (not including Foundational Airborne

first year of new awards Measurements)
Number of new awards pending | ~ 10 to 20
adequate proposals of merit

Maximum duration of awards 3 years

Due date for Notice of Intentto | May 16, 2016

propose (NOI)

Due date for proposals

August 1, 2016

Planning date for start of
investigation

Three to four months after proposal due date or after
airborne data collection, as appropriate to the study.

Page limit for the central
Science-Technical section of
proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers. Management section requirements are given in
Sections 6.4.1-6.4.6 above (additional pages are permitted
for the Management section).

Relevance to NASA

This program is relevant to the Earth Science questions and
goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and
overview of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hg.nasa.gov/office/procurement/nraguidebook/.

Submission medium

Electronic proposal submission is required; no hard copy is
required or permitted. See Section IV of the ROSES
Summary of Solicitation and Chapter 3 of the NASA
Guidebook for Proposers.
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Web site for submission of
proposal via NSPIRES

http://nspires.nasaprs.com/ (help desk available at nspires-
help@nasaprs.com or (202) 479-9376)

Web site for submission of
proposal via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application
package from Grants.gov

NNH16ZDA00IN-TE

NASA point of contact
concerning this program

Hank Margolis

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4760
E-mail hank.a.margolis@nasa.gov
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A.5 Carbon Cycle Science

NOTICE: Corrected February 24, 2016. Throughout the document USDA
has been updated to refer to "USDA-NIFA" and a paragraph has been
added to Section 2.2 referring to NIFA’s strategic goal 1 and sub-goal 1.2

1. Scope of Program

This announcement offers opportunities for Carbon Cycle Science investigations within the
NASA Earth Science Program, the U.S. Department of Agriculture (USDA), National Institute
of Food and Agriculture (NIFA), Agriculture and Food Research Initiative Competitive Grants
Program (AFRI), the U.S. Department of Energy (DOE) Terrestrial Ecosystem Science Program,
and the National Oceanic and Atmospheric Administration (NOAA) Ocean Acidification
Program. NASA, USDA-NIFA, DOE, and NOAA seek proposals to improve understanding of
changes in the distribution and cycling of carbon among the active land, ocean, coastal, and
atmospheric reservoirs and how that understanding can be used to establish a scientific
foundation for societal responses to global environmental change.

2. Background

Priorities for new carbon cycle science research continue to derive from the research agenda of
the U.S. Global Change Research Program (USGCRP) (http://www.globalchange.gov/), and,
specifically, its U.S. Carbon Cycle Science Program (http://www.carboncyclescience.us/), as
well as the goals and objectives of the individual agencies supporting the research.

In 2011, the U.S. carbon cycle science community completed a new plan for carbon cycle
research. This reassessment of U.S. carbon cycle science priorities was conducted by the
USGCRP Carbon Cycle Interagency Working Group’s (CCIWG) Carbon Cycle Science Steering
Group (CCSSG). The planning process culminated in the publication of A U.S. Carbon Cycle
Science Plan (https://downloads.globalchange.gov/carbon-cycle/us-carbon-cycle-science-
plan.pdf). This community plan informs U.S. research efforts on the global carbon cycle for the
next decade. It is organized around three overarching questions:

e How do natural processes and human actions affect the carbon cycle on land, in the
atmosphere, and in the ocean?

e How do policy and management decisions affect the levels of the primary carbon-containing
gases, carbon dioxide, and methane in the atmosphere?

e How are ecosystems, species, and natural resources impacted by increasing greenhouse gas
concentrations, the associated changes in climate, and by carbon management decisions?

2.1 NASA Carbon Cycle Science

The overall goals for NASA’s Earth Science program are documented in NASA’s Strategic Plan
(http://nasascience.nasa.gov/about-us/science-strategy). Carbon Cycle Science research is
supported by many different research and applied science programs at NASA, including, but not
limited to, NASA’s Carbon Cycle and Ecosystem focus area (http://science.nasa.gov/earth-
science/focus-areas/carbon-cycle-and-ecosystems/), as well as the programs that support it
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(http://cce.nasa.gov/cce/index.htm). The goals of the NASA Earth Science Program for carbon
cycle science are to improve understanding of the global carbon cycle and to quantify changes in
atmospheric CO, and CH,4 concentrations, as well as terrestrial and aquatic carbon storage in
response to fossil fuel combustion, land use and land cover change, and other human activities
and natural events. NASA carbon cycle research encompasses multiple temporal and spatial
scales and addresses atmospheric, terrestrial, and aquatic carbon reservoirs, their coupling within
the global carbon cycle, and interactions with climate and other aspects of the Earth system. A
focus on observations from space pervades carbon cycle research by NASA and is a basis for
partnerships with other U.S. Government agencies and institutions. NASA carbon cycle research
contributes toward the goals of major USGCRP activities, including the Carbon Cycle Science
Program’s U.S. North American Carbon Program (NACP) and the Ocean Carbon and Climate
Change Program (OCCC) (http://www.globalchange.gov/, http://www.carboncyclescience.us/,
http://www.nacarbon.org/nacp/, and http://www.us-ocb.org/about/projects.html), as well as the
goals and objectives of the Ocean Carbon and Biogeochemistry program supported by the
National Science Foundation and NASA (http://www.us-ocb.org). NASA carbon cycle research
also contributes toward the goals of the National Ocean Council’s National Ocean Policy
planning documents (http://www.whitehouse.gov/administration/eop/oceans/policy).

2.2 USDA-NIFA Carbon Cycle Science

The USDA-NIFA mission is to advance knowledge for agriculture, the environment, human
health and well-being, and communities. The purpose of the AFRI is to support research,
education, and extension grants that address key problems of national, regional, and multistate
importance in sustaining all components of agriculture. USDA-NIFA research seeks to
determine the significance of agricultural systems (including farm, crop, forest, and range lands)
in the global carbon cycle, including carbon consequences of adaptation strategies within these
systems, and to identify agricultural and forestry activities that can contribute toward reducing
atmospheric concentrations of greenhouse gases. This carbon cycle science program falls within
the USDA-NIFA’S Agriculture and Natural Resources Science for Climate Variability and
Change program which seeks both fundamental and applied interdisciplinary research on impacts
and feedbacks to global change and potential adaptation and mitigation strategies, as well as
discovery and demonstration of decision support tools for land, ecosystem and water resource
managers to mitigate carbon and greenhouse gas emissions (i.e., increase carbon uptake and
sequestration and/or reduce emissions) while maintaining or enhancing productivity and
associated ecosystem products, services, and structure; identify vulnerable ecosystems (including
production and management systems) and their thresholds; and adapt to global change and its
drivers. USDA-NIFA carbon cycle research contributes toward the goals of major USGCRP
activities, including the Carbon Cycle Science Program’s U.S. NACP. In addition USDA-NIFA
encourages international coordination in the area of agricultural greenhouse gases via the Global
Research Alliance (http://www.globalresearchalliance.org/).

This program addresses NIFA’s strategic goal 1: Catalyze exemplary and relevant
research, education and extension programs. Specifically it addresses sub-goal 1.2:
Advance the development and delivery of science for agricultural, forest, and range
systems adapted to climate variability and to mitigate climate impacts. See
http://nifa.USDA.gov/strategic-plan. [Added February 24, 2016]
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The objectives of this program address the USDA Strategic Plan for 2010-2015 under Strategic
Goal 2, Objective 2.2: Lead Efforts to Mitigate and Adapt to Climate Change, in particular the
strategy to "Develop models, national observing and monitoring systems, decision support tools,
and new technology and adaptation strategies for communities, agriculture producers, and
natural resource managers;" and "Encourage the adoption of reasonable, transparent, and
science-based programs to adapt to, or mitigate the effects of, climate change on agriculture and
forestry.” They also support the USDA Research, Education, and Economics (REE) Action Plan
(http://www.ree. USDA.gov/ree/news/USDA_2014 REE_Action_Plan_08-2014 Final.pdf Goal
2: Responding to Climate and Energy Needs, Subgoal 2A: Responding to Climate Variability,
with direct reference to the identified REE role to "develop and deliver science-based knowledge
that empowers farmers, foresters, ranchers, land owners, resource managers, policymakers, and
Federal agencies to manage the risks, challenges, and opportunities of climate variability, and
position decision makers to reduce emissions of atmospheric greenhouse gases and enhance
carbon sequestration.”

2.3 DOE Carbon Cycle Science

Within DOE's Office of Science, the Climate and Environmental Sciences Division (CESD)
seeks to advance a robust predictive understanding of Earth’s climate and environmental systems
and to inform the development of sustainable solutions to the nation’s energy and environmental
challenges (http://science.energy.gov/~/media/ber/pdf/CESD-StratPlan-2012.pdf). Among
CESD's goals, the following three pertain to the Terrestrial Ecosystems Science (TES) program
and to this solicitation:

e Develop, test, and simulate process-level understanding of terrestrial ecosystems.

e Advance fundamental understanding of coupled biogeochemical processes in complex
subsurface environments to enable systems-level environmental prediction and decision
support.

e Synthesize new process knowledge to advance next-generation, integrated models of the
human-Earth system.

TES seeks to improve the representation of terrestrial ecosystem processes that in turn can be
incorporated into the land component of Earth system models, thereby improving the quality of
climate model projections and providing the scientific foundation needed to inform DOE’s
energy decisions. TES seeks to focus its research on ecosystems that are globally important,
climatically sensitive, and comparatively understudied or underrepresented in Earth system
models.

TES uses a systems approach to understand ecosystems over multiple scales that can be
represented in models. This emphasis on the incorporation of improved scientific understanding
of ecosystems in models has two goals. First, it seeks to improve the representation of specific
processes so that an analysis of scale aware interactions and interdependencies can be conducted
with a systems approach. Second, it seeks to exercise models and compare projections and
simulations against observations or other data sets to inform future research directions.
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2.4 NOAA Carbon Cycle Science

The focus of NOAA carbon cycle science research is to better quantify the information on
atmospheric composition, its influence on the energy budget, and feedbacks that contribute to
changes in Earth’s climate. Specifically, NOAA seeks to provide the understanding needed to
link emissions of climate-relevant compounds to the radiative forcing of climate change for
science-based decision support (see http://www.nrc.noaa.gov/plans.html)

NOAA is providing research 1) to understand oceanic and atmospheric processes, both natural
and human-related, that affect carbon dioxide (CO,) trends, 2) to quantify the climate roles of the
radiatively important trace atmospheric species such as fine particles (aerosols), ozone, and
chemically active greenhouse gases, and 3) to understand and assess stratospheric ozone
depletion.

Research activities 1) may be directly applied to climate projection and to policy decisions
regarding carbon management that are related to limiting unwanted effects of future climate
change and 2) provide timely and adequate information needed to broaden the suite of noncarbon
options for addressing changes in climate forcing, especially in the next few decades.

NOAA'’s carbon cycle research supports both national and international assessments of the
climate system, e.qg., the synthesis and assessment products of the USGCRP, the assessment
reports of the IPCC, and the reports to the U.N. Montreal Protocol on the ozone layer. Such
science-based assessments and scenarios provide (1) tools for better management of carbon- and
noncarbon-based climate-forcing emissions, (2) a suite of choices for both air quality and the
alteration of climate forcing in the near term, and (3) longer-term assessments of strategies for
managing climate-forcing emissions over the longer term.

In addition, related to carbon in the ocean, SEC. 12406. of the Federal Ocean Acidification and
Monitoring Act (FOARAM, 2009) requires that NOAA oversee and coordinate a diverse
research and monitoring portfolio consistent with the Strategic Plan for Federal Research and
Monitoring of Ocean Acidification developed by the Interagency Working Group on Ocean
Acidification (IWGOA). In support of these requirements, NOAA supports research and
monitoring on ocean acidification that contributes towards an assessment of the impacts of ocean
acidification on marine ecosystems and promotes development of adaption and mitigation
strategies to better conserve ocean acidification (OA) impacted marine systems on which human
communities depend. Carbon exchange between the oceanic, atmospheric, and terrestrial
reservoirs is a primary factor controlling both long-term and episodic acidification events (e.g.
concomitant decrease in both pH and carbonate ion concentration). The complex
biogeochemistry within shallow or coastal environments can significantly challenge the
predictive capacity of continued OA on marine ecosystems and dependent human societies.
NOAA’s ocean acidification research works to better inform fisheries, marine resource
managers, and policy makers of OA implications for the nation.
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3. Carbon Cycle Research Solicited

In this solicitation, NASA, USDA-NIFA, DOE, and NOAA request proposals for research
and/or applied science investigations aimed at addressing the three overarching U.S. carbon
cycle science questions and conducting research focused on integrated scientific-societal issues.
Proposals within five specific research themes are requested. Each agency participating in this
solicitation will be able to support research only in a subset of these themes, and the participating
agencies are noted in parentheses for each theme listed below. The five research themes solicited
are:

1. Carbon research in critical regions, specifically: tropical terrestrial ecosystems,
Arctic-boreal terrestrial ecosystems, North American continental margins (NASA,
DOE, USDA-NIFA);

2. Blue Carbon and Carbon in Associated Ecosystems (USDA-NIFA, NASA) ;

3. Carbon dynamics across managed landscapes, specifically: urban-rural, forested-
agricultural and terrestrial-aquatic (USDA-NIFA, NASA);

4. The Impact of Rising CO, on Ocean Ecology (NASA, NOAA); and

5. Carbon cycle science synthesis research (NASA, USDA-NIFA)

A further description of the types of research solicited under each of these themes is provided in
the sections that follow.

3.1 Theme 1: Carbon Research in Critical Regions (NASA, DOE, USDA-NIFA)

Many Earth system research programs have focused on temperate systems due to proximity and
ease of access. However, many extra-temperate systems are increasingly recognized for their
importance in critical Earth processes, particularly biogeochemical cycles associated with carbon
and macronutrients. Tropical and Arctic ecosystems sequester massive quantities of carbon in
soil, vegetation, and permafrost, and are directly responsible for important feedbacks to the
global climate system. Recent reports have identified gaps in our knowledge of the quantity and
scales of carbon cycled in and around the North American continental margins. Wetlands,
peatlands, and coastal ecosystems also sequester large quantities of carbon through processes at
risk of disturbance from changing climate, land use change, and rising sea levels. However, our
understanding of these systems, e.g., their characteristics and dynamical behaviors, are poorly
understood, thus limiting our ability to adequately predict their long-term behavior. Research is
solicited for the following three critical regions.

3.1.1 Carbon Dynamics in Tropical Terrestrial Ecosystems (moist forests and,
woodlands/savannas) (NASA)

The tropics cover approximately 40% of Earth’s land surface area and critically regulate many
Earth system processes. Tropical terrestrial ecosystems contain great stores of biomass, and they
represent a major reservoir of the planet’s terrestrial carbon. These ecosystems also cycle more
carbon dioxide (CO,) and water than other biomes and play important roles in determining
Earth’s energy balance, which drives global systems of temperature and precipitation. Large-
scale changes in tropical terrestrial ecosystems have the potential to change global patterns of
temperature and precipitation. Tropical ecosystems are under significant stress from a changing
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climate and from anthropogenic land use changes. While generally accepted as a critical global
system, tropical ecosystems are poorly understood, causing corresponding limitations to their
representation in ecosystem and global-scale carbon cycle and climate system models. Social,
economic, and behavioral processes can interact strongly with these processes, such that
incorporation of these processes into models and projections is needed to more fully understand
how many of these ecosystems have evolved and can change in the future. Important questions
from microscale (microbial processes, soil and biogeochemical processes), to macroscale (plants
and plant systems), to landscape and watershed scale remain unanswered regarding carbon
dynamics in tropical systems.

Proposals should address improved understanding of widespread, critical tropical ecosystems.
Particular emphasis is placed on research that combines measurements and/or experiments with
modeling to provide improved quantitative and predictive understanding of the coupled
biological, chemical, and physical processes that represent potentially strong carbon cycle
feedbacks from tropical terrestrial ecosystems in a changing climate. Processes of particular
interest include those that are needed to explain the impacts on ecosystems caused by drought,
temperature, and changes in hydrology, as well as improved understanding of soil
biogeochemistry and methane dynamics. Preference will be given to projects that demonstrate
strong potential feedbacks and wide geographic applicability.

3.1.2 Carbon Dynamics in Arctic/Boreal Terrestrial Ecosystems (NASA, DOE)

Acrctic tundra, boreal systems, and the transitions in between represent a vast expanse of northern
land mass and contain one of the largest volumes of carbon stored in the biosphere. As a
consequence of a warming climate, the region may be approaching a potential tipping point with
regard to the release of this stored carbon. Climate warming could trigger large-scale releases of
CO; and CH,4 from thawing Arctic/boreal soils into the atmosphere. On the other hand, warming
may induce perturbations to local hydrology of land surfaces that in turn could increase plant
production and either decrease methane production or increase methane consumption, and thus
potentially reduce carbon emissions to the atmosphere. These and other processes that can
influence carbon dynamics and climate feedbacks are also influenced by social and economic
factors and other human decisions and disturbances. Although it is widely accepted that this
region is critically important to our understanding and modeling of climate change, our
understanding of key processes, impacts, and feedbacks are far from robust. There are currently
large uncertainties in the direction and strength of the positive and negative feedbacks and what
is likely to occur in the region in response to continued climate change. These ecosystems are
remote and measurements and observations that are widespread and common in temperate
ecosystems are rare or absent in many of these northern ecosystems.

Therefore, this theme solicits fundamental research to advance our understanding of the function
of widespread, critical northern terrestrial ecosystems, particularly in ways that influence carbon
cycle feedbacks to the climate system. Particular emphasis is placed on research that combines
measurements and/or experiments with modeling to provide improved quantitative and
predictive understanding of the coupled biological, chemical, and physical processes that
represent potentially strong carbon cycle feedbacks to climate from northern terrestrial
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ecosystems in a changing climate. Preference will be given to projects that focus on strong
potential feedbacks and have wide geographic applicability.

3.1.3 North American Continental Margins (NASA, USDA-NIFA)

Relative to their surface area, continental margins represent some of the largest carbon fluxes in
the global ocean, but sparse sampling in space and time makes these systems difficult to
characterize, quantify, and model. Recognizing the importance of continental margins to the
overall North American carbon budget, specifically as acknowledged by the North American
Carbon Program (http://www.nacarbon.org/nacp/index.html), terrestrial and marine carbon cycle
scientists have collaborated on a series of synthesis, carbon budgeting, and modeling exercises
for coastal regions of North America, which include the Gulf of Mexico, the Laurentian Great
Lakes (LGL), and the coastal waters of the Atlantic, Pacific, and Arctic Oceans.

The Coastal CARbon Synthesis (CCARS) workshops and research activities have been
conducted since 2007 as a partner activity between the Ocean Carbon and Biogeochemistry
(OCB) Program and the North American Carbon Program (NACP) to synthesize existing data
and improve gquantitative assessments of the North American carbon budget. Out of this effort
has come a draft science plan for carbon cycle research in North American coastal waters that
specifically identifies areas ripe for research and modeling investment, particularly focused on
gaps in our knowledge of the North American continental margins’ carbon cycle. One of the
plan’s key goals is to synthesize existing data and improve quantitative assessments of the North
American carbon budget. This program element welcomes research activities to support the key
findings and recommendations of the CCARS report entitled "An Interdisciplinary Science Plan
for Research in North American Continental Margin Systems" that can be found on the OCB
website at http://www.us-ocb.org/CCARS_Sci_Plan_DRAFT.pdf. NASA welcomes proposals to
conduct research to address the goals and objectives of the CCARS Report and its
implementation. This subelement solicits fundamental research to address the gaps and needs in
research in the aforementioned geographical areas of focus to address the preliminary
recommendations and key findings of the coastal carbon data synthesis activities articulated in
the report. One example of this might be to increase the use of satellite products and
development of algorithms for key carbon flux estimates. Particular emphasis is placed on
research that combines measurements and/or experiments with modeling to provide improved
quantitative and predictive understanding of the coupled biological, chemical, and physical
processes of carbon cycling along the North American Continental Margins. The proposed work
plan’s relationship and direct link to the CCARS report and it’s research goals and objectives
must be explicitly justified within the proposal.

Also within this subelement, USDA-NIFA has particular interest in projects that would include
assessments of projected changes in and vulnerability of coastal ecosystems such as coastal
wetland forests and marshes, including both below- and above-ground processes, due to both
climate change and sea level rise, and associated changes in hydrology, water tables, salinity, and
frequency and intensity of disturbance. Integration of social, behavioral, and/or economic
sciences is strongly encouraged.
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3.2 Theme 2: Blue Carbon and Carbon in Associated Ecosystems (NASA, USDA-NIFA)

"Blue carbon" refers to carbon in coastal and marine ecosystems. This theme specifically focuses
on wetlands, peatlands, mangroves, seagrasses, tidal marshes, coastal forests, and estuary
systems across the globe. These areas are subject to environmental and climate variability and
change, typically removing some fraction of carbon from the atmosphere and ocean and storing
it in plants and the sediment. Once these regions are impacted by environmental or climate
change, restoration and adaptation become a challenge. Additionally, research has pointed to a
release of carbon dioxide from the blue carbon ecosystems as a result of environmental and
climate change impacts. The destruction of these areas can also have large effects on local
economics. For example, in addition to providing protection to coastal communities and
nurseries for many fish species, the aforementioned coastal ecosystems are highly productive,
storing large quantities of carbon.

NASA and USDA-NIFA are interested in the research and modeling studies that underpin the
approaches to the aforementioned "blue carbon” regions’ conservation and management,
bringing in how processes and human actions in these areas and beyond are affecting these
ecosystems. Climate change is affecting these ecosystems that are important for the global
carbon balance via numerous direct and indirect mechanisms and their interactions with human
decisions, policies (such as national accounting), resource management and socioeconomics and
behavior.

This theme calls for research in the following topical areas:

a) using historical or existing remotely sensed and in situ data and/or proposing new remotely
sensed and in situ observations to map the aforementioned blue carbon geographical areas (e.qg.,
seagrasses); this effort must be linked to research that attempts to quantify the carbon stored in
these systems,

b) understanding historical and future carbon fluxes in to and out of the aforementioned blue
carbon areas due to projected changes in climate, environmental change or disturbance, and/or
human actions, including but not limited to: management/decision making, urbanization, before
and after land use change, sea level rise, etc., and

¢) understanding the potential feedback(s) of naturally or anthropogenically-driven change in an
aforementioned blue carbon system (e.g., mangroves) to the climate system and the impact of
this change on key carbon cycle processes (in both natural and managed systems).

Projects should integrate process research with modeling and should span different temporal or
spatial scales (e.g., proposals may include the role of the microbial community in the blue carbon
area under study). Geographic study regions may span regional or watershed to continental, but
the compelling reason that geographic area is worthy of scientific study must be justified and
should be placed in a global context. Proposers to USDA-NIFA can include below-
ground/sediment level processes. Projects that integrate human dimensions into the research,
models, and analyses are strongly encouraged.
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For proposals requesting NASA support: Unless otherwise specified above, proposed
investigations must utilize remotely sensed (e.g., MODIS) observations as a primary research
tool, but may also seek to improve existing satellite observations or explore the development of
new algorithms for new carbon cycle properties from space-based assets (beyond traditional
observations) in support of the project objectives. Coordinated or individual efforts may be
linked with other projects or proposals and these linkages must clearly and explicitly be called
out by all involved proposals and investigators. Project planning to propose any new data
collection are strongly encouraged to speak with the cognizant program manager prior to
submitting the proposal to ensure the scope of the planned proposed effort are appropriate to the
solicitation.

Investigators should make clear any special requirements or platform needs, i.e., ship
modifications, additional boats, specific sampling requirements in a separate section. Information
about high-end computing requirements will be collected using a question on the NSPIRES
cover pages and a required appendix to the proposal document (see Section 1(d) of the ROSES
Summary of Solicitation for details of this requirement and information about the template to be
used for the appendix). For example, proposals requiring data from airborne sensors must detail
in their cost plan all costs for acquiring the new data sets, including costs for aircraft hours,
deployment costs, mission peculiar costs, data processing costs, and other costs associated with
deploying the sensors and aircraft (this includes NASA sensors and platforms as well as non-
NASA sensors and platforms). In addition, for any proposed activities requiring NASA aircraft
or NASA facility sensors, proposers should submit a Flight Request to the Airborne Science
Flight Request system at http://airbornescience.nasa.gov (and then click on "FLIGHT
REQUEST"). Questions regarding the flight request system or process should be addressed to
Marilyn Vasques, Flight Request Manager (Marilyn.Vasgues@nasa.gov or 650-604-6120). If the
instrument or aircraft platform are not NASA facilities, proposers must take responsibility for
making all arrangements to secure the availability of the needed sensors and aircraft and explain
these plans in the proposal. Proposers should include any required supporting paperwork that
provides insight in to costs or requests in support of the use of the vessel. Proposers must take
responsibility for making all arrangements to secure the availability of the needed sensors and
vessel and explain these plans in the proposal.

All data collected will be subject to the standard NASA Earth Science data policy
(http://nasascience.nasa.gov/earth-science/earth-science-data/data-information-policy/).
Proposals seeking NASA funding and planning to collect field data should contain a table that, to
the extent possible, details what data will be collected, on what cruise or field visit, and when,
and provide a detailed plan for submission to a NASA data center, such as the SeaWiFS Bio-
optical Archive and Storage System (SeaBASS - http://seabass.gsfc.nasa.gov), within one year of
collection. All proposals submitted in response to this solicitation must include a section in the
statement of work describing how errors and uncertainties will be addressed. The research
supported will be expected to characterize uncertainties and quantify errors associated with data,
analytical approaches, model results, and scientific interpretations. This work must be described
in the proposal. Proposals must include a data management plan of no more than two pages that
addresses the dissemination and sharing of research results and compliance with NASA Earth
Science data policy (http://science.nasa.gov/earth-science/earth-science-data/data-information-
policy/). The data management plan should include, when relevant to the type of study being
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proposed, the types of data and data products or other materials to be produced in the course of
the project, the standards to be used for data and metadata formats and plans for providing access
to and/or archiving the data and other research products. The data sharing plan called for in
section 2.3.5 of the Guidebook for Proposers may be included in the data management plan. The
data management plan must be included within the 15-page limit for the
Scientific/Technical/Management section of the proposal. A valid data management plan may
include only the statement that no detailed plan is needed, as long as a clear justification is
provided.

For proposals requesting USDA-NIFA support:
It is expected that many proposals in response to this theme may be appropriate for both NASA
and USDA-NIFA funding. Thus, just as for proposals requesting NASA support, all proposals
must include a data management plan that assures preservation of and ready access to
information and data outputs from the project. Data management plans developed according to
NASA requirements are acceptable to USDA-NIFA; otherwise USDA-NIFA suggests that the
data management plans include or address following:
e Describe types of data, metadata, and other generated materials, formats, and standards
used, and whether it will change or be updated. Indicate if data is sensitive or proprietary;
e Detail planned policies for access and sharing data, including provisions for appropriate
protections of security, confidentiality and intellectual property, and mechanisms for
obtaining access;
e Address provisions for reuse, redistribution and production of derivatives, and plans for
archiving data and other products for preservation of access.

e Submission to an appropriate data center or archive is required, but it need not be a
NASA data center.

3.3 Theme 3: Carbon Dynamics Across Managed Landscapes (USDA-NIFA, NASA)

Land use and resource management decisions generate complex patterns of native vegetation,
managed forests, agricultural systems, and urban and suburban landscapes. This mosaic of land
use and land cover (LULC) has significant spatial and temporal variation in terrestrial carbon
stocks, rates of carbon exchange, and potentials for carbon sequestration. Urban, suburban, and
adjacent/supporting agricultural and forest regions are becoming increasingly important in the
global carbon cycle. For example, as of the 2010 Census, more than 80% of the population of the
U.S. now lives in cities and their suburbs, while more than 50% of the land area is under
agricultural management. More than 90% of global anthropogenic greenhouse gas emissions are
attributable (directly or indirectly) to cities, and urban populations drive to a large extent many of
the activities of the rural and forested areas due to their demand for food and fiber, resources,
and recreational areas. In recognition of their contributions to global greenhouse gas emissions, a
number of cities, regions, and nations have issued bold goals for greenhouse gas emission
reductions. Effective actions to quantify the effects of such actions will depend, however, on
understanding the processes controlling the uptake, storage, and release of greenhouse gases
along urban to rural gradients and the social, behavioral, and economic drivers and influences on
these processes. In many tropical areas for example, forest and peat land clearing through fires
for industrial oil palm plantations results in significant carbon loss hence increased greenhouse
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gas emissions, and this decision is driven by many factors, including demands for these
resources/products through a global economy.

Development choices pay a central role in determining local, regional, and global carbon
emissions through such factors as energy consumption, transportation, and construction, as well
as management for terrestrial carbon sinks via vegetation carbon uptake and storage. However,
there are very few data available to systematically evaluate how alternative patterns of urban and
regional development and LULC change interact with ecosystem processes and atmospheric
carbon dynamics. Studies of the processes and mechanisms controlling carbon cycling in urban
and surrounding regions can provide a useful test-bed for developing carbon cycle information
that can provide a sound basis for carbon management at local and regional scales.

Land-use changes of interest across the range of urban-suburban-forested-agricultural systems
include, for example, deforestation, reforestation and afforestation, urban encroachment, land
conversions to and from agricultural and forestry uses, changes related to renewable energy
production, changes in crop, range, pasture, or forest management systems, and fragmentation of
land-cover types. Also of importance are the interactions at the intersections of different land
uses/land cover - how does one land use affect the adjacent land use or land cover and what is
the resulting net impact on carbon fluxes and stores. This could also include consideration of the
tradeoffs between carbon sequestration or greenhouse gas reductions and other goods and
services needed by society and of the natural and socioeconomic drivers of these land changes
and decisions. Changes and disturbances of interest include, for example, changing precipitation
patterns, altered fire regimes, increasing temperatures and/or concentrations of CO,, CH,, and
other greenhouse gases, extreme events, nitrogen deposition, agricultural management decisions,
and biotic or socioeconomic disruptions.

To better guide and strengthen the development of models of the processes dominating terrestrial
(both above- and below-ground) and atmospheric carbon dynamics, effective use of advanced
measurement and observational capabilities is needed. Integration of a broader range of data and
information will also, in time, lead to improved predictive model capabilities. For example,
structural information retrieved from radar data can provide additional information on the above-
ground biomass useful for carbon assessments. Carbon cycle research under this theme is,
therefore, expected to help quantify the carbon signatures (spatial and temporal changes in
fluxes) of ecosystems across a range of human influence and control, requiring measurements,
modeling and analysis. Projects that can capitalize on ongoing activities, and/or projects that
investigate systems of high potential carbon flux (both emissions and sequestration) or climate
feedback are encouraged.

3.4 Theme 4: The Impact of Rising CO, on Ocean Ecology (NASA, NOAA)

Recent planning documents for carbon cycle science, including the 2011 A U.S. Carbon Cycle
Science Plan (https://downloads.globalchange.gov/carbon-cycle/us-carbon-cycle-science-
plan.pdf), point to large unknowns in global carbon dynamics, including a need to determine the
synergistic effects of rising CO, on ecosystems in the presence of altered patterns of climate and
associated changes in weather, hydrology, sea level, and ocean circulation. Concurrently, the
United States Ocean Carbon and Biogeochemistry program (www.us-ocb.org) points to two
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overarching research priorities: oceanic uptake and release of atmospheric CO; and other
greenhouse gases and environmental sensitivities of biogeochemical cycles, marine ecosystems,
and interactions between the two. With these overarching goals in mind, this program element
solicits proposals that seek to address one aspect of these scientific issues: to delineate,
understand, and quantify the impact of rising atmospheric CO, on aquatic ecology.

This subelement solicits fundamental research to advance our understanding of the impacts of
rising atmospheric CO, on aquatic ecosystems, including, but by no means limited to, ocean
acidification and the resulting impacts of aquatic uptake or release of carbon dioxide on aquatic
organisms and ecosystems. Higher atmospheric CO; levels are likely to change the competitive
balance among ecosystem dynamics, functional groups, and biodiversity (e.g., dramatic shifts in
species). Efforts will be needed to determine the combined effects of rising CO, and altered
patterns of climate on ecosystem structure and function in aquatic habitats. Additionally,
linkages between land and ocean ecosystems represent an area that is sensitive to changes in
carbon cycling, particularly the rise in CO, concentrations resulting from environmental change,
and that has important significance for functional groups, ecosystems, and for society. These
land-ocean linkages are only beginning to be examined in the context of carbon export to the
coastal oceans and the impact of this export on diverse end points such as coastal ocean
acidification and fisheries. Therein, particular emphasis is placed on research that combines
measurements and/or experiments with modeling to provide improved quantitative and
predictive understanding of the coupled biological, chemical, and physical processes that
represent potentially strong carbon cycle and ecosystem feedbacks under changing
environmental and climatic conditions. Preference will be given to projects that focus on strong
potential feedbacks and have wide geographic applicability, as well as emphasis on human
influences in the proposed research. Proposals must include substantive use of NASA satellite
data for consideration by NASA. No such requirement is necessary for consideration by
NOAA'’s Ocean Acidification Program.

3.5 Theme 5: Carbon Cycle Science Synthesis Research (NASA, USDA-NIFA)

Recent research investments in synthesis research under the North American Carbon Program
(NACP) have been highly productive, producing, in addition to their scientific findings, new and
valuable information regarding how carbon measurements can be used, the capabilities of carbon
cycle models, and uncertainties and errors in these measurements and models. However, it seems
clear that there is still more that could be learned in the coastal carbon synthesis effort, and, at
least in the case of the NACP midcontinent study, more data to be analyzed. Therefore, focused,
follow-on research that extends and/or completes NACP synthesis research is solicited.

Also, the agencies believe that additional relevant carbon cycle science programs, projects, and
topic areas would benefit from new synthesis studies addressing the important science questions
of this solicitation. Candidate programs, projects, and topics include, but are not limited to Free
Air Carbon Dioxide Enrichment (FACE), Greenhouse Gas Reduction through Agricultural
Carbon Enhancement Network (GRACENet), AmeriFlux, Consortium for Agricultural Soils
Mitigation of Greenhouse Gases (CASMGS), Rapid Soil Carbon Assessment, International Soil
Carbon Network, ocean acidification trends and impacts by region, ocean biogeochemistry,
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disturbance, mortality, and ecosystem fluxes. New synthesis studies must be directed toward
addressing the scientific topics outlined in Themes 1-4 in Sections 3.1-3.4 above.

Model-measurement intercomparisons and model-model intercomparisons that include
measurements or observations represent approaches with focused scientific objectives that are of
interest for synthesis research. Activities and infrastructure essential to the support of synthesis
research, including data preparation, management, and distribution may be proposed as part of a
scientific synthesis study. Proposers are encouraged to make use of existing infrastructure and/or
partner with established data centers whenever possible. Proposals offering support infrastructure
only, with no scientific synthesis research, will be considered nonresponsive to this program
element.

3.6 Cross-cutting research Topics

3.6.1 Human Activities

It is recognized that human activities are the major cause of increasing atmospheric greenhouse
gases. In addition, as indicated in all three questions guiding the 2011 publication A U.S. Carbon
Cycle Science Plan, human activities and decisions, as well as societal and economic forces,
strongly affect the Earth’s carbon cycle dynamics, both directly and indirectly. Thus, the
agencies participating in this solicitation strongly encourage proposers to consider offering
research investigations that address human activities, including impacts on coupled human-
biogeophysical systems and societal responses involving adaptation, mitigation, and/or
integrated, adaptive management of carbon in the environment.

3.6.2 Space-based Atmospheric Carbon Observations

Past solicitations for interagency carbon cycle science research encouraged studies using space-
based atmospheric carbon observations to be better prepared for upcoming observations from the
Orbiting Carbon Observatory-2 (OCO-2) and Greenhouse Gases Observing Satellite (GOSAT)
missions. Because other solicitations from NASA have called for similar studies, and because the
GOSAT data are now becoming mature and used, this solicitation is not calling explicitly for
such studies. Instead, studies are encouraged that use and/or combine existing space-based CO,
and/or CH,4 observations (with or without other types of observations) to concentrate on the
topics covered within Sections 3.1 through 3.5 of this solicitation. In particular, Sections 3.1, 3.2,
and 3.4 are all quite relevant for the use of these atmospheric carbon observations. Also,
validation of satellite atmospheric carbon data products remains a strong interest in support of
the use of these observations and research to support surface remote sensing observations and
infrastructure to evaluate current CO, and CH,4 data products would be welcome.

3.6.3 Research Approaches and Analysis Tools
The agencies value certain research approaches and analysis tools and believe they have much to
offer in advancing current understanding of the global carbon cycle. Proposers are strongly

encouraged to consider including one or more of the approaches described below in this section
in their research plans.
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3.6.3.1 Improved Observations

Scientific understanding of the carbon cycle can be limited by the amount and quality of relevant
observations and studies that offer improvements in observations are of interest when they focus
on improving the observations necessary to achieve a particular carbon cycle science goal during
the course of the study. However, proposers should note that this solicitation is not an
appropriate vehicle for proposing technology development or instrument development work; any
such proposals will be considered nonresponsive. However, studies which involve improved
measurement of the carbonic acid system within poikilohaline environments may be considered,
if proposed as a means to improving quantification of coastal carbon fluxes and achieving better
constraint of coastal acidification processes.

3.6.3.2 Modeling

Modeling approaches are of great interest and essential for developing predictive capacity for
carbon cycling. The agencies are interested in all types of models that address carbon cycle
dynamics (budgets and/or fluxes), including: data assimilation modeling, atmospheric transport
and inversion modeling, ecosystem component modeling, socioeconomic modeling, model
improvement through incorporation of new/better data and process information, analysis of
model outputs, modeling at global and regional scales, models at the scale of key processes, and
model intercomparison studies (including the data preparation and management activities
necessary to support them). Utilization of, or explicit links to, widely used, open source models
is encouraged, where appropriate.

3.6.3.3 Coordination with other Federal Research Projects

The U.S. Carbon Cycle Science Program coordinates the carbon cycle research of ten Federal
agencies. Some of these agencies direct or compete their carbon cycle research in ways not
compatible with an interagency solicitation of this nature at this time. Thus, it is imperative that
efforts be made to coordinate and encourage synergies across all contributions to the U.S.
Carbon Cycle Science Program. Proposers to this solicitation are, therefore, strongly encouraged
to offer studies that collaborate with, leverage, complement, or build upon existing carbon cycle
science or related projects of other U.S. agencies (e.g., NSF, USGS, other elements of USDA or
NOAA). Explicit evidence of these interagency collaborations, if the proposed study is
dependent on them, must be provided in the proposal.

3.7 Additional Requirements for All Proposals

Proposers are advised to take great care to match their proposed activities to the research themes
solicited (see Section 3) and the scientific goals (see Section 2) and programmatic considerations
(see Sections 3.6.5 and 4.3-4.6) of each agency. Proposers are encouraged to contact the relevant
agency point of contact listed in Section 5 if they have any questions regarding the
appropriateness of or requirements for a particular type of study.
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In addition to the requirements specified under each research theme in Sections 3.1-3.5 and the
cross-cutting activities in Section 3.6 above, all proposals must adhere to the requirements
detailed below.

3.7.1 Error and Uncertainty

All proposals must address how error and uncertainty will be dealt with in the study and describe
how an understanding of the errors associated with measurement, quantification, and/or
interpretation will be conveyed along with the research results.

3.7.2 Project Management Plan

Proposals must include a project management plan that presents a management structure
describing roles and responsibilities for all Co-Investigators and Collaborators and how the
research activities will be coordinated and integrated. The proposal budget section and proposal
cover page must include budgetary information for all funded Co-Investigators. Involvement of
students and postdoctoral scientists, where possible, is encouraged. The project management plan
section should be inserted after the science and technical section of the proposal and does not
have a page limit.

3.7.3 Data Management Plan

Research data obtained through public funding are a public trust. These data must be publicly
accessible to be in compliance with the data policy of the U.S. Global Change Research Program
of full and open access to global change research data (see
http://www.usglobec.org/reports/datapol/datapol.usgcrp.html). Proposals submitted in response
to this solicitation must include a data management plan describing the researcher's data sharing
plan, if the proposed research involves the acquisition of data. This includes data from
measurements, observations, and experiments and from model simulations that would be costly
to duplicate. The description must include plans for sharing and disseminating the data that are to
be acquired in the course of the proposed research, particularly how the acquired data will be
preserved, documented, quality assured, and archived for access by others. It is not necessary to
identify the archive in the proposal, but a process for determining the archive should be
described. The data management plan must include, when relevant to the type of study being
proposed, the types of data and data products or other materials to be produced in the course of
the project and the standards to be used for data and metadata formats. The data sharing plan
called for in section 2.3.5 of the NASA Guidebook for Proposers should be included in the data
management plan. The data management plan section should be inserted after the Project
Management Plan section of the proposal and does not have a page limit, unless otherwise
specified within the program subelement.

Selected investigations also will be expected to comply with the data policy of the agency
funding their study. The relevant agency data policies and archive descriptions that are now
available online can be found at the following Web links:
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NASA: http://science.nasa.qgov/earth-science/earth-science-data/data-information-policy/
and http://earthdata.nasa.gov/data/data-centers

USDA-NIFA: http://nifa.USDA.gov/resource/data-management-plan-nifa-funded-
research-projects

DOE: http://science.enerqgy.gov/ber/funding-opportunities/digital-data-management/,
http://cdiac.ornl.gov/, http://www-pcmdi.lInl.gov/ipcc/about ipcc.php and
http://ameriflux.lbl.gov/data/data-policy/

3.7.4 Principal Investigator Meeting Attendance Required

All Principal Investigators (PI) of proposals funded under this solicitation will be required to
attend the P1 meetings of the agency funding their project or another Pl meeting designated by
that agency. Travel funds should be budgeted to allow at least the lead PI to attend one PI
meeting during each year of the project.

3.7.5 Agency-Specific Requirements and Opportunities
3.7.5.1 NASA Requirements and Opportunities

To be eligible for NASA funding, the proposed research must make substantial use of remotely
sensed data from satellites or airborne platforms.

3.7.5.2 USDA-NIFA Requirements and Opportunities
3.7.5.2.1 USDA-NIFA International Partnerships

To be eligible for USDA-NIFA funding, projects must show relevance to U.S. agriculture and
forestry. However, joint multilateral approaches can maximize the effectiveness of national
efforts, develop the much needed expertise on mitigation for agricultural systems, and spread the
knowledge gained and improved technologies resulting from international research cooperation
and investment in mitigation practices and technologies. Thus, to attain USDA-NIFA’s goals for
agriculture and forestry, applicants may include international partnerships and activities, as long
as they clearly describe how the international activities proposed contribute to and support
advances in the viability and sustainability of U.S. agriculture and forestry.

3.7.5.2.2 USDA-NIFA Restrictions on Indirect Costs

In addition, budgets for all USDA-NIFA funded projects must comply with USDA-NIFA
restrictions on indirect costs and allowable expenses (see Section 4.3.3) or be willing to adjust
budgets to comply with these restrictions upon being recommended for an award. Additional
information can be found at http://nifa. USDA.gov/indirect-costs. Proposals funded by USDA-
NIFA must show relevance to U.S. agriculture, including rangelands, forestry, food systems, or
rural communities. Subcontracts to foreign institutions are allowed by USDA-NIFA, but cannot
include salaries for regular employees of non-U.S. institutions.
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3.7.5.2.3 USDA-NIFA Requirements for Responsible and Ethical Conduct of Research

In accordance with sections 2, 3, and 8 of 2 CFR Part 422, institutions that conduct USDA-NIFA
-funded extramural research must foster an atmosphere conducive to research integrity, bear
primary responsibility for prevention and detection of research misconduct, and maintain and
effectively communicate and train their staff regarding policies and procedures. In the event an
application to NIFA results in an award, the Authorized Representative (AR) assures, through
acceptance of the award that the institution will comply with the above requirements. Award
recipients shall, upon request, make available to NIFA the policies, procedures, and
documentation to support the conduct of the training. See http://nifa. USDA.gov/responsible-
and-ethical-conduct-research for more information.

3.7.5.2.4 USDA-NIFA Reporting Requirements

Grantees are to submit initial project information and annual summary reports to NIFA’s
electronic, web-based inventory system (see http://nifa. USDA.gov/tool/reeport) that facilitates
both grantee submissions of project outcomes and public access to information on Federally
funded projects. The details of these reporting requirements are included in the award terms and
conditions.

3.7.5.3 DOE Requirements and Opportunities

Proposers should be aware that DOE is looking for proposals that pose their research goals,
objectives, and approach in the context of representing terrestrial ecosystem processes in Earth
system models. The emphasis on applicability to models can be accomplished through process
research that specifies mechanisms for the incorporation of results into state-of-the-art process,
ecosystem or Earth system models, by proposing direct improvements to such models or through
synthesis activities that draw on existing data sets. This is not necessarily guidance to include
modeling in every application, but rather to pose the questions in the context of identified (or
previously unrecognized) needs for Earth system models as well as to propose a clear mechanism
whereby the results of the proposed research would be made available to the modeling
community.

3.7.5.4 NOAA Requirements and Opportunities
Projects in collaboration with NOAA scientists are highly encouraged.
NOAA seeks to fund studies only focused on U.S. landscapes and seascapes, with priority
regions within the U.S. Exclusive Economic Zone (EEZ) up to and including polyhaline coastal

environments.

4. Programmatic Information

All proposals will be submitted to a NASA-led peer review process in accordance with the
guidelines provided in this solicitation and the NASA Guidebook for Proposers. NASA, USDA-
NIFA, DOE, and NOAA will collaborate in the planning and conduct of the peer review. This
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peer review will be followed by a programmatic review in which NASA, USDA-NIFA, DOE,
and NOAA program officers will assess program balance across the highly rated proposals and
evaluate any logistical, implementation, cost, or management concerns. The NASA, USDA-
NIFA, DOE, and NOAA program officers will recommend for selection the proposals that best
address the objectives of this solicitation within resource constraints. The program officers will
also recommend the division of funding responsibilities between the agencies consistent with
each agency’s mission (see Section 2 and the evaluation criteria in Section 4.2.2 below). Co-
funding is possible, and NASA, USDA-NIFA, and DOE reserve the option of funding Co-
Investigator institutions either as subawards of the Principal Investigator institution’s award or as
separate awards directly to the Co-Investigator institutions. The funding recommendations will
be forwarded to each participating agency’s Selection Official for confirmation. The Selection
Official for NASA will be the Associate Director for Research, Earth Science Division. The
Selection Official for USDA-NIFA will be the Assistant Director, Institute of Bioenergy Climate
and Environment at the National Institute of Food and Agriculture. The Selection Official for
DOE will be the Director, Climate and Environmental Sciences Division. The Selection Official
for NOAA will be the Chief, Research Programs Division. NASA will announce the official
selection of proposals for award, recognizing the agency or agencies that have agreed to be
responsible for funding.

Proposals that USDA-NIFA, DOE, or NOAA have agreed to be responsible for will be
forwarded to the appropriate agency for final negotiations and implementation of awards.
Respondents selected for funding by USDA-NIFA, DOE, or NOAA will be required to submit
additional documentation. Further information will be provided to applicants selected for funding
by those agencies.

4.1 Evaluation Criteria

Proposals will be evaluated according to the criteria specified in Section C.2 of the NASA
Guidebook for Proposers. In addition to the factors given there, the evaluation of intrinsic merit
for a proposal shall consider the experience of the offeror (investigators and their institutions) in
engaging in data sharing and providing timely access to data and research products on related
and relevant projects.

The evaluation criteria (of approximately equal weight) that will be considered in evaluating a
proposal are its relevance to NASA's, USDA-NIFA’s, DOE’s or NOAA'’s objectives; intrinsic
merit; and cost reasonableness with respect to both time allocated for personnel as well as overall
financial request. The failure of a proposal to be rated highly in any one of these elements is
sufficient cause for the proposal to not be selected.

Also, the following factors will be applied:

4.1.1 Relevance
Evaluation of a proposal's relevance includes the consideration of all of the following factors:
(i) The potential contribution of the effort to NASA's, USDA-NIFA’s, DOE’s or NOAA’s
mission as expressed in their most recent strategy documents and Section 2 of this
solicitation.
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(if) The specific objectives and goals given in Section 3 of this solicitation.
(iii) The quality and completeness of the project management plan.
(iv) The quality and completeness of the data management plan.

4.1.2 Merit
Evaluation of intrinsic merit includes consideration of all of the following factors:

(i) Overall scientific or technical merit of the proposal. This includes the unique and innovative
methods, approaches, or concepts, demonstrated by the proposal; the appropriateness and
feasibility of the proposed methods or approaches; the clarity and delineation of objectives;
the probability of success and risk-reward balance for the project; and the quality and
appropriateness of the approach to characterizing uncertainties and quantifying errors.

(i) Offeror's (i.e., proposing institution’s) capabilities, related experience, facilities,
techniques, or unique combination of these which are integral factors for achieving the
proposal’s objectives.

(iii) The qualifications, capabilities, and experience of the proposed Principal Investigator,
team leader, or key personnel critical in achieving the proposal objectives.

(iv) Evaluation against the state-of-the-art. (Review panels are instructed not to compare
proposals to each other; all comparative evaluations are conducted by agency program
personnel.)

4.1.3 Cost
Evaluation of the cost of a proposed effort shall include the realism and reasonableness of the
proposed cost, and the comparison of that proposed cost to available funds. Low cost, while
desirable, does not offset the importance of realism and reasonableness of the proposed budget.
Review panels evaluate cost realism and reasonableness; however, comparison of the proposed
cost to available funds is performed by agency program personnel.

4.2 Programmatic Information Specific to NASA

Those investigators whose research requires high-performance computing should refer to the
ROSES Summary of Solicitation, Section I(d), "NASA-provided High-End Computing
Resources.” This section describes the opportunity for successful proposers to apply for
computing time on either of two NASA computing facilities at Goddard Space Flight Center’s
Computational and Information Sciences and Technology Office or at Ames Research Center’s
Advanced Supercomputing Division.

NASA encourages use of the new NASA Earth Exchange (NEX) collaboration facility for large-
scale global high resolution carbon cycle data analysis and modeling projects. Proposers should
refer to Appendix A.1, Section 4.4, for additional information about NEX and the resources it
offers. Proposals should include a section that justifies the need for using NEX, specifies the data
storage and processing needs, and includes NEX in its data management plan. NEX resource
availability will be considered during the proposal review and selection process. Additional
constraints and requirements for proposals to use NEX are available at
https://c3.nasa.gov/nex/resource _updates.
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4.3 Programmatic Information Specific to USDA-NIFA

4.3.1 Legislative Authority and Background

Section 7406 of the Food, Conservation, and Energy Act of 2008 (FCEA) (Pub. L. 110-246)
amends section 2(b) of the Competitive, Special, and Facilities Research Grant Act (7 U.S.C.
450i(b)) to authorize the Secretary of Agriculture to establish the Agriculture and Food Research
Initiative (AFRI); a competitive grant program to provide funding for fundamental and applied
research, education, and extension to address food and agricultural sciences. Grants shall be
awarded to address priorities in United States agriculture in the following areas:

Plant health and production and plant products;

Animal health and production and animal products;
Food safety, nutrition, and health;

Renewable energy, natural resources, and environment;
Agriculture systems and technology; and

Agriculture economics and rural communities.

SourwNdE

To the maximum extent practicable, the National Institute of Food and Agriculture (NIFA), in
coordination with the Under Secretary for Research, Education, and Economics (REE), will
make grants for high priority research, education, and extension, taking into consideration, when
available, the determinations made by the National Agricultural Research, Extension, Education,
and Economics Advisory Board (NAREEEAB) pursuant to section 2(b)(10) of the Competitive,
Special, and Facilities Research Grant Act (7 U.S.C. 450i(b)(10)), as amended. The authority to
carry out this program has been delegated to NIFA through the Under Secretary for REE.

AFRI encourages projects that coordinate with the USDA Climate Hubs
(http://www.climatehubs.oce.USDA.gov/). The mission of the Climate Hubs is to develop and
deliver science-based, region-specific information and technologies, with USDA agencies and
partners, to agricultural and natural resource managers that enable climate-informed decision-
making, and to provide access to assistance to implement those decisions. This is in alignment
with the USDA mission to provide leadership on food, agriculture, natural resources, rural
development, nutrition, and related issues based on sound public policy, the best available
science, and efficient management.

AFRI encourages projects that develop content and programs suitable for delivery through the
Cooperative Extension System’s eXtension Initiative. Funds may be used to contribute

to existing Communities of Practice (CoP) such as the Climate Forests and Woodlands
Community of Practice, or to form a new CoP focused on content relevant to sustainable
bioenergy systems and water resource management. Projects that choose to include the delivery
of products through eXtension must align with the eXtension vision, mission, and values, and a
letter of acknowledgement from eXtension is required. In addition, a letter of support may be
required from one or more of the Communities of Practice. For detailed guidance on how to
partner with eXtension, go to http://create.extension.org/node/2057.

A.5-20


http://www.climatehubs.oce.usda.gov/
http://create.extension.org/node/2057

4.3.2 Eligible Applicants for USDA-NIFA Awards

Eligible applicants for the program implemented under this subpart include: 1) State Agricultural
Experiment Stations; 2) colleges and universities (including junior colleges offering associate
degrees or higher); 3) university research foundations; 4) other research institutions and
organizations; 5) Federal agencies, 6) national laboratories; 7) private organizations or
corporations; 8) individuals who are U.S. citizens, nationals, or permanent residents; and (9) any
group consisting of 2 or more entities identified in 1) through 8). Eligible institutions do not
include foreign and international organizations. For questions regarding USDA NIFA eligibility,
please contact the USDA-NIFA point of contact listed in Part 5.

4.3.3 Funding Restrictions for USDA-NIFA Awards

Allowable indirect costs are not to exceed 30% of Federal Funds awarded, equivalent to a
maximum of 42.86% of total direct costs. For FY 2013 and 2014 appropriated funds, see Section
720 of the Agriculture, Rural Development, Food and Drug Administration, and Related
Agencies Appropriations Act, 2012 (Division A of Pub. L. 112-55).

Funds made available for grants under the AFRI program shall not be used for the construction
of a new building or facility or the acquisition, expansion, remodeling, or alteration of an
existing building or facility (including site grading and improvement, and architect fees).

4.4 Programmatic Information Specific to DOE

4.4.1 Eligibility

All types of entities are eligible to apply for funding from DOE, except Federally Funded
Research and Development Center (FFRDC) Contractors, and nonprofit organizations described
in section 501(c)(4) of the Internal Revenue Code of 1986 that engaged in lobbying activities
after December 31, 1995.

4.4.2 Collaborations

Multidisciplinary and inter-institutional collaborations are strongly encouraged to enhance and
strengthen research capabilities as needed. Collaboration could include institutions such as
universities, industry, nonprofit organizations, Federal agencies, and Federally Funded Research
and Development Centers (FFRDCs), which include the DOE National Laboratories.
Collaborations involving the DOE National Laboratories are permitted; however, the efforts
must reflect specific and unique capabilities/expertise at the collaborating DOE National
Laboratory. These financial collaborations should show clear scientific leadership from the
submitting institution and reflect an appropriate level of effort from the DOE National
Laboratory and should not exceed 10% of the budget except for pay-for-use situations (i.e.,
sample analysis).
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4.5 Programmatic Information Specific to NOAA

Eligible applications for the program implemented under this subpart (NOAA Ocean
Acidification Awards) should be responsive to the research goals detailed within the Strategic
Plan for Federal Research and Monitoring of Ocean Acidification that are consistent with the
priorities of the USGCRP detailed in Part 2. These goals include but are not limited to: the
development of comprehensive models to predict changes in the ocean carbon cycle, oceanic
carbonate-buffer systems, and impacts on marine ecosystems, ensure the ability to measure all
required carbonic acid system parameters with adequate data quality, improve interdisciplinary
monitoring or both the chemical changes and biological impacts resulting from ocean
acidification, and examine species-specific and multi-species physiological responses including
behavioral and evolutionary adaptive capacities.

5. Summary of Key Information

Expected program budget for first
year of new awards

NASA: $6.3 M; USDA-NIFA: $1.67 M; DOE: $1 M;
NOAA: $0.2M

Number of new awards pending
adequate proposals of merit

NASA: 15-25; USDA-NIFA: 5-7; DOE: 2-3; NOAA:
1-2

Maximum duration of awards

3 years

Due date for Notice of Intent to
propose (NOI) proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for Proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

January 1, 2017

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers

Relevance to NASA, USDA-NIFA,
DOE, and/or NOAA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA. Proposals for other agency funding must
address one or more of the agency-specific objectives
listed in Section 2 of this Appendix.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hg.nasa.gov/office/procurement/nraguidebo
ok/.

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See Section IV of the
ROSES Summary of Solicitation and Chapter 3 of the
NASA Guidebook for Proposers.
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Web site for submission proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal
via Grants.gov

http://grants.gov (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA00IN-CARBON

NASA point of contact concerning
this program

Paula Bontempi
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-1508
E-mail: paula.s.bontempi@nasa.gov

USDA-NIFA point of contact
concerning this program

Nancy Cavallaro
Global Climate Change Program
National Institute of Food and Agriculture
U.S. Department of Agriculture
Washington, DC 20250-2241

Telephone: (202) 401-5176

E-mail: ncavallaro@nifa. USDA.gov

DOE point of contact concerning
this program

Dan Stover
Terrestrial Ecosystem Sciences
Office of Science/Biological and Environmental
Sciences
U.S. Department of Energy
Washington, DC
Telephone: (301-903-0289)
E-mail: daniel.stover@science.doe.gov

NOAA point of contact concerning
this program

Dwight Gledhill
Ocean Acidification Program
National Oceanic and Atmospheric Administration
1315 East-West Highway, SSMC3 11355
Silver Spring, MD 20910
Telephone: (301) 734-1288
E-mail: dwight.gledhill@noaa.gov
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A.6 BIODIVERSITY

NOTICE: NASA will not solicit research proposals under the Biodiversity
program element in ROSES-2016. All currently available funds are
committed to the support of awards selected through previous Biodiversity
announcements.

1. Scope of Program

Biodiversity is the variety of life on Earth at all levels of organization, from ecosystems to
species to genes. It incorporates the compositional, structural, and functional aspects of life at
these different levels. Biodiversity both enables and represents life’s responses to the changing
environments of our dynamic planet, while also serving as a driver of environmental change.
Biodiversity encapsulates life’s evolutionary history. In doing so, it provides humanity, indeed
all life, with a tremendous resource of opportunities to survive and thrive in an uncertain future.

Recent efforts to track the status of biodiversity globally have consistently reported significant
declines throughout its levels of organization. A growing scientific consensus posits that we are
losing biodiversity at rates comparable to those seen in the major extinction events documented
in the geologic record. Humanity’s role in this decline and our concerns over the subsequent loss
of the many benefits, goods, and services we derive from biodiversity demand efforts to
understand the condition of biodiversity and how it is changing over time. In addition, there is a
need to understand biodiversity because it drives changes in the wider Earth system. Thus,
NASA seeks tools to understand the condition of biodiversity and how it is changing over time.

Biodiversity is often studied and addressed locally, especially with regard to the spatial scales at
which we seek to understand the causes and consequences of change. To address biodiversity
loss as a global issue requires integrating research efforts across multiple spatial and temporal
scales and observing biodiversity at all of its levels of organization. Accomplishing this
integration of dynamic biodiversity patterns and processes across multiple scales is easier said
than done and continues to be one of the major challenges for all of the biological sciences.

The NASA Earth Science Division approaches biodiversity science from the standpoint of two of
its key aspects: pattern and process. Using observations from satellites, airborne and seaborne
platforms, and in situ surveys, NASA explores patterns of biodiversity extant upon the land and
within the water. Our tools are ideally suited for detecting many of biodiversity’s patterns,
especially at the ecosystem level, but also at finer levels such as species. Biodiversity pattern
often follows process. Thus, we also seek to understand the geophysical and ecological processes
that result in the patterns of biodiversity our observations detect. Understanding these processes
requires observations, with some of these observations at finer spatial scales than available from
NASA satellites. It also requires models; essentially simplified representations of our knowledge
of how certain systems work that in turn allow us to test the validity of this knowledge. Process-
oriented research offers the additional benefit of connecting the Biodiversity program to the
activities of other NASA Earth Science programs.
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2. Description of Solicited Research

There are no plans to solicit proposals under this program element in ROSES 2016.

3. Programmatic Information

Questions or comments may be directed to the Biodiversity Program Manager using the
information below:

Woody Turner
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-1662
E-mail: woody.turner@nasa.gov
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A.7 CARBON MONITORING SYSTEM: CONTINUING PROTOTYPE PRODUCT DEVELOPMENT,
RESEARCH, AND SCOPING

NOTICE: November 18, 2016. This amendment adds a new opportunity for
the Carbon Monitoring System program element, which had previously been
designated as “TBD” in ROSES-2016. Notices of Intent to propose are
requested by January 5, 2017, and proposals are due February 24, 2017.
Proposers to this program element do not need to submit a data management
plan via the NSPIRES cover pages, because the data management plan is
part of the proposal and is included in the evaluation of Merit, see Sections
2.2.8 and 3.2.

1. Scope of Program

The NASA Carbon Monitoring System (CMS) is designed to make significant contributions in
characterizing, quantifying, understanding, and predicting the evolution of global carbon sources
and sinks through improved monitoring of carbon stocks and fluxes.

NASA'’s approach toward its contribution to a carbon monitoring system emphasizes
exploitation of current and future satellite remote sensing resources, computational capabilities,
integrated ecosystem and atmospheric modeling, scientific knowledge, airborne science
capabilities, and end-to-end system expertise that are major strengths of the NASA Earth Science
program. The emphasis has been on regional, national, and global satellite-based carbon
monitoring products relevant to national needs for completely transparent carbon and biomass
inventory processes that provide a robust statistical framework for reporting precision and
accuracy in a geospatially explicit manner. Significant effort is being devoted to rigorous
evaluation of the carbon monitoring products being produced, as well as to the characterization
and quantification of errors and uncertainties in those products.

NASA'’s approach takes into account data and expertise that are the domain of other U.S.
Government agencies and anticipates continuing close communications and/or partnerships with
those agencies and their scientific and technical experts as U.S. national efforts toward integrated
carbon monitoring mature, especially as coordinated through the Carbon Cycle Interagency
Working Group of the U.S. Global Change Research Program
(https://www.carboncyclescience.us/). NASA also recognizes a need for complementary local-
scale (airborne and in situ) information to demonstrate quantitative remote sensing methods; to
aid in scaling up from project, county, and/or state levels; and for essential evaluation of
regional-, national-, and global-scale products. Such work is critically important for advancing
Monitoring Reporting and Verification (MRV) system capabilities in support of Reducing
Emissions from Deforestation and Forest Degradation (REDD, REDD+) in developing nations.

The current CMS activities take advantage of currently available space-based remote sensing
observations like from the MODerate-resolution Imaging Spectroradiometer (MODIS) on Terra
and Aqua, Landsat, and Orbiting Carbon Observatory-2 (OCO-2). Additionally, the current
approach lays the groundwork for CMS-related applications of future NASA satellite sensors
now in development (i.e., Global Ecosystem Dynamics Investigation (GEDI), Orbiting Carbon
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Observatory-3 (OCO-3), Ice, Cloud, and Land Elevation Satellite-2 (ICESat-2), and the NISAR
(NASA-Indian Space Research Organization L- and S-band synthetic aperture radars)).

In a first phase of activities, NASA initiated two CMS pilot studies and several scoping efforts
focused on end-user utilization of satellite data:
e A Biomass and Carbon Storage Pilot Product
e An Integrated Emission/Uptake ("Flux™) Pilot Product
e Scoping studies and research to understand the needs of end users and scope potential
new carbon monitoring products

Since that time, multiple solicitations have been released to continue these activities. These
solicitations can be found at:

ROSES-2011 CMS call at
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solld={DDC97177-
454E-5B99-5CA9-EC6290FA6D52} & path=closedPast

ROSES-2013 CMS call at
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solld={3026BD1C-
F069-382C-6FCE-A3A3BB156454}&path=closedPast

ROSES-2014 CMS call at
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solld={41E74515-
E19D-72E5-3111-41FE7A816E29}&path=closedPast

ROSES-2015 CMS call at
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solld={596 D5BFF-
421D-5E5B-2B9C-C191EDCBOAFC}&path=closedPast

A NASA Carbon Monitoring System Science Team (CMS ST) has been established to include
members from all NASA CMS investigations. The CMS ST is responsible for providing broad
research community involvement in the development and evaluation of NASA CMS products;
coordinating their NASA-funded CMS activities to ensure maximum returns for science,
management, and policy and providing scientific, technical, and policy-relevant inputs to help set
priorities and directions for future NASA CMS activities, see Section 2.2.2.

Additional information on these initial activities, progress reports, the CMS ST, and links to
available data and data products are provided at http://carbon.nasa.gov. The work conducted in
this prototyping effort to date has leveraged the much larger investment currently made by
NASA in remote sensing observations of carbon-related properties of the Earth system that are
pertinent to understanding carbon stocks and fluxes, as well as to carbon cycle science and
carbon management research.

2. Research Solicited

NASA requests proposals for investigations to advance the development of a carbon monitoring
system. Emphasis is to be directed toward continued development of the established CMS pilot
studies, acquisition, field sampling, quantification and development of prototype Monitoring
Reporting and Verification (MRV; aka Measurement, Reporting and Verification) system
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capabilities which can provide transparent data products achieving levels of precision and
accuracy required by current carbon trading protocols. NASA is also looking to advance
previously initiated CMS work that will substantially contribute to the above activity. Successful
applicants will become members of the NASA CMS ST.

2.1 Research Topics

NASA is interested in receiving proposals for the following types of prototyping, research, and
scoping activities for carbon monitoring:

» Studies to produce and evaluate prototype monitoring, reporting and verification system
approaches and/or calibration and validation data sets for future NASA missions,
including, but not limited to, MRV work in support of REDD, REDD+, or SilvaCarbon
projects.

» Studies that address research needs to advance remote sensing-based approaches to
monitoring, reporting, and verification (e.g., quantification of forest degradation;
independent assessment of the accuracy of airborne remote sensing observations of
biomass and carbon stocks; use of airborne flux observations and satellite remote sensing,
as alternative methods for quantifying net carbon emissions/storage).

» Studies that build upon, extend, and/or improve the existing CMS products for biomass
and flux resulting from NASA’s first phases of CMS pilot studies; such studies may
include, for example, product improvements, refined characterization and quantification
of errors and uncertainties, and/or preparation and delivery of a mature product for long-
term archive at an established NASA DAAC or equivalent data center.

» Studies that can evaluate and enhance national reported carbon emissions inventories
from bottom-up estimates from various sectors of emissions within the United States, and
have the potential to be applied to reported national inventories from other nations.

Data from airborne and/or spaceborne remote sensing must be an essential element in all
proposed investigations. All sources of remotely sensed data to be used must be justified in terms
of their importance and appropriateness for the work to be conducted.

Proposals must explain the societal relevance of the proposed carbon monitoring activities and
provide justification regarding the importance of this work to U.S. national interests in current or
potential carbon monitoring for science, management, and policy. Proposers are strongly
encouraged to address stakeholder interests in their studies and to contribute to CMS ST
activities to understand and engage the user community for carbon monitoring products.

Many of the studies funded through the ROSES-2014 CMS solicitation (see above) will be
expiring, while all the investigations funded in the ROSES-2015 solicitation (A.7; see above)
have two more years until completion. Therefore, for this present solicitation, proposals to
further develop or expand upon the funded ROSES-2015 activities are not as high a priority as
the research topics listed above.
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2.2 Additional Proposal Requirements

2.2.1 Requirements Regarding the Duration of Award

The scientific tasks of the ST members will be of no more than three years duration and
proposers may not propose for a longer period of performance. If the proposed research can be
conducted in less than three years, a shorter period of performance is encouraged.

2.2.2 Carbon Monitoring System Science Team Membership

All proposals must request CMS ST membership for one or more key investigators and include
one to two paragraphs describing the contributions they anticipate making to the activities of the
CMS ST. This section should address proposed ST member activities and contributions for one
or more of the following:

e Representing concerns of the broad carbon monitoring community with respect to the
nature, quality, and utility of NASA CMS products;

e Coordinating the proposal’s CMS activities to ensure maximum returns and to enhance or
create complementarity, integration, and synergy;

e Providing important perspectives on product development, implementation, and
evaluation;

e Providing insights on the relative merits of alternative approaches and products;

e Making connections to ongoing and newly developing activities with similar and/or
complementary objectives being undertaken by other entities, especially other U.S.
agencies and/or international organizations; and/or

e Providing scientific, technical, and policy-relevant inputs to help set priorities and
directions for future NASA CMS activities.

The CMS ST will conduct its business through periodic meetings with more frequent interactions
through teleconference calls and email.

2.2.3 Carbon Monitoring System Science Team Leader

Proposals are requested for a CMS ST Leader. CMS has had a Science Team Leader for the past
three years and NASA desires to continue having an individual from among the Science Team
serve in this role. The CMS ST Leader will be responsible for providing scientific leadership and
direction to the CMS ST and scientific inputs regarding CMS activities to NASA management.
He/she will be responsible for calling and organizing ST meetings and related activities in
coordination with NASA CMS managers and Carbon Cycle and Ecosystems Office staff. He/she
will be responsible for organizing and delivering to NASA a final report summarizing the
findings of the CMS ST regarding CMS Phase 2 activities and recommended next steps.

Team Leader proposals should include a separate section of up to three additional pages in the
Scientific/Technical/Management section that describes only the activities to be undertaken as
CMS ST Leader and addresses the following aspects of team leadership:
e The carbon science, carbon management, and/or carbon policy qualifications and
leadership skills of the proposing Team Leader;
e A clear articulation of the proposed Team Leader’s vision for the NASA CMS and its
contribution to science and society;
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e The ability of the proposing Team Leader to represent CMS’s overall goals and
objectives to the broader community and to decision makers in need of carbon
monitoring information; and

¢ A management plan that describes the approach to science team leadership, how
interactions with the ST and NASA management will be conducted, and how science
team business and meetings will be organized and conducted.

In addition, the Budget Justification: Narrative and Details section of the proposal and/or the
Total Budget file, as appropriate, must include a detailed budget for only the Team Leader
activities and a narrative and justification for the Team Leader work that are separate from those
for their CMS ST member activities. It is anticipated that the level of effort for Team Leader is
one to three months per year.

Proposers who wish to be considered for CMS ST Leader also should indicate their candidacy by
answering the relevant cover sheet question.

NASA reserves the option to select a Team Leader from among the existing ST members should
new Team Leader proposals of adequate merit and suitability not be received in response to this
solicitation.

2.2.4 Requirements for the Cost Plan

Given the differing types of investigations solicited, NASA expects to fund a range of
investigation sizes. It is expected that proposals requiring acquisition of new airborne or
commercial satellite data may have budget profiles that have a significant peak during the year of
data purchase/acquisition, but for the other years of such studies and for all other investigation
types, NASA would not expect the annual budgets, even for the most ambitious of
investigations, to exceed $500,000.

All proposals must include in their cost plans resources for activities to be undertaken as a CMS
ST member, including funds for travel to ST meetings. The proposed budget should include
funds to participate in two CMS-related meetings per year lasting three days each. For planning
purposes, proposers should budget each year for one meeting in the western U.S. and one
meeting in the Washington, D.C. area.

2.2.5 Requirements for Proposals Requesting Acquisition of New Airborne Data

New proposals requiring data from airborne sensors must detail in their cost plan all costs for
acquiring any new data sets, including costs for aircraft hours, deployment costs, mission
peculiar costs, data processing costs, and other costs associated with deploying the sensors,
aircraft, and personnel (this provision applies to all sensors and platforms, including any NASA
sensors and platforms, as well as non-NASA sensors and platforms). If the instrument or aircraft
platform are not NASA assets, proposers must take responsibility for making all arrangements to
secure the availability of the needed sensors and aircraft and explain these plans in the proposal.

All proposers must submit a Flight Request to the NASA Airborne Science Flight Request
system at http://airbornescience.nasa.gov (click on "FLIGHT REQUEST"). This is required
whether or not the request involves NASA sensors, platforms, and personnel because the flight
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request is used to help NASA to understand and track all of the airborne science it supports.
Questions regarding the flight request system or process should be addressed to Marilyn
Vasques, Flight Request Manager (Marilyn.Vasques@nasa.gov or 650-604-6120).

Since this solicitation allows the use of commercial airborne sensors and platforms, it is
important to note that all such activities must be conducted according to NASA policies and
procedures. All aircraft operations, including operations of commercially acquired aircraft, will
be reviewed in accordance with NPR 7900.3
(http://nodis3.gsfc.nasa.gov/displayDir.cfm?t=NPR&c=7900&s=3C). At a minimum, this will
include meeting NASA safety requirements.

2.2.6 Requirements for International Agreements, Permissions, and Flight Clearances

CMS activities proposing airborne and in situ data acquisitions outside the U.S. (e.g., for REDD,
REDD+, or SilvaCarbon projects) and/or cooperation with foreign institutions may require
international agreements, permissions (e.g., research/data collection permits), overflight
clearances, or other formal arrangements. Proposals must detail plans for meeting such
requirements.

Proposals requesting use of NASA aircraft or NASA sensors and/or involving NASA personnel
in international work will be required to follow all NASA policies and procedures regarding such
activities. In some cases, it may either be required or preferable that NASA take the lead in
securing some or all of the required agreements, permissions, or clearances. In most cases where
the use of NASA aircraft or sensors is not requested and NASA personnel are not involved,
proposers will be fully responsible for securing their own arrangements.

Non-U.S. organizations participate in NASA funded research on a no-exchange-of-funds basis;
NASA funds research at U.S. institutions and foreign agencies pay for research at foreign
institutions. Proposers are advised to consult Section 1.6 of the NASA Research Announcement
or Cooperative Agreement Notice Proposers’ Guidebook for details
(http://www.hqg.nasa.gov/office/procurement/nraguidebook/).

2.2.7 Requirements to Address Errors, Uncertainties, and Instrument Calibration

Given the importance of MRV data and information for decision-making, it is essential that the
research supported under NASA’s CMS program characterize uncertainties and quantify errors
associated with data, as well as with analytical approaches, model results, and/or scientific
interpretations. It is equally important that instrument calibration be documented and traceable so
that different types of data and data products can be intercompared with a high degree of
confidence. Therefore, all proposals submitted in response to this solicitation must describe how
errors and uncertainties will be addressed within their research project, including, if relevant to
their study, those associated with instrument calibration. The characterization of errors and
uncertainties must be described in a separate subsection of the Scientific/Technical/Management
section of the proposal. If new observations are to be made in the study, then this subsection
must describe their calibration, accuracy, and traceability.
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2.2.8 Data Policy and Data Management Plan Requirements

All data and information acquired and data products produced under the NASA CMS program
must be made publicly available, with no period of exclusive use, in compliance with NASA’s
Earth Science data policy (http://science.nasa.gov/earth-science/earth-science-data/data-
information-policy/). Proposals must include a data management plan of no more than two pages
that addresses the dissemination and sharing of research results, how data and information will
be provided, and the proposer’s compliance with the NASA Earth Science data policy. The data
management plan should include the types of data and data products, algorithms, models and
model outputs, or other materials to be produced in the course of the project; the standards to be
used for data and metadata formats; the types of errors and uncertainties to be quantified and
how they will be reported; and plans for providing access to and/or archiving the data and other
research products. This data management plan also satisfies the Guidebook requirement for a
"data-sharing plan.” For new data products proposed, the data management plan must include
provisions for quality assessment, timely public release consistent with NASA policies, and
long-term archive of the data product(s). The data management plan must be included within the
15-page limit for the Scientific/Technical/Management section of the proposal.

3. Programmatic Information

3.1 Funding Allocations

Of the $10M of Fiscal Year 2017 funding provided for continuing CMS efforts, $6.3M is
committed to ongoing competitive research commitments from prior years. Therefore, $3.7M in
FY 2017 is available to support new research under this solicitation.

3.2 Evaluation Criteria

Proposals will be evaluated according to the criteria specified in Section C.2 of the NASA
Guidebook for Proposers, with additional factors noted in this section.

In addition to the factors given in the Guidebook for Proposers, the determination of a proposal’s
intrinsic merit shall take into account the following additional considerations:
* The quality and appropriateness of the proposed approach to product prototyping,
product evaluation, and/or characterization of uncertainties and quantification of errors,
including those associated with instrument calibration, and
* The quality and completeness of the data management plan.

The determination of a proposal's relevance shall be evaluated relative to the text in this program
element, especially Sections 1 and 2.1. This includes the relative priority of the activities
proposed for support of carbon monitoring-related decision making, including societal relevance.

4. Summary of Key Information

Expected program budget for first $3.7M
year of new awards
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Number of new awards pending ~10-15
adequate proposals of merit
Maximum duration of awards 3 years

Due date for Notice of Intent to
propose (NOI)

See Tables 2 and 3 in the ROSES Summary of
Solicitation

Due date for Proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation

Planning date for start of
investigation

~Six months after the proposal due date

Page limit for the central Science-
Technical-Management section of
proposal

15 pp; 3 extra pages are permitted for team leader
proposals. See also Chapter 2 of the NASA Guidebook
for Proposers

Relevance to NASA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguidebo
ok/.

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See Section IV of the
ROSES Summary of Solicitation and Chapter 3 of the
NASA Guidebook for Proposers.

Web site for submission of proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal
via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA001IN-CMS
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NASA points of contact concerning
this program

Kenneth W. Jucks
Earth Science Division
Science Mission Directorate
NASA Headquarters
Washington, DC 20546-0001
Tel: 202-358-0476
Email: Kenneth.W.Jucks@nasa.qgov

Hank Margolis

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4760
E-mail: Hank.A.Margolis@nasa.gov

Kathleen Hibbard
Earth Science Division
Science Mission Directorate
NASA Headquarters
Washington, DC 20546-0001
Telephone: (202) 358-0245
E-mail: Kathleen.A.Hibbard@nasa.gov
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A.8 PHYSICAL OCEANOGRAPHY

1. Scope of Program

NASA'’s Physical Oceanography program supports basic research and analysis activities that
enable development of NASA'’s current and future physical oceanography satellite missions and
the scientific interpretation of data from them. The primary centers of support for the Physical
Oceanography program are the NASA Jet Propulsion Laboratory Earth Science Directorate and
the external (non-NASA) scientific community. This announcement serves as the vehicle for
participation in the Physical Oceanography program for all institutions.

The primary scientific thrust for physical oceanography at NASA is toward understanding the
ocean’s role in climate variability and its prediction. Since the general ocean circulation plays a
critical role in the global heat balance and materially changes atmospheric properties through air-
sea exchange, understanding and modeling the state of the coupled ocean-atmosphere system are
fundamental to climate studies. NASA utilizes the unique vantage point of space to enable rapid
collection of global ocean data sets and intends to contribute significantly to the World Climate
Research Program’s Climate Variability and Predictability (CLIVAR) Program.

The Physical Oceanography Program encompasses science teams supporting satellite altimetry
(Ocean Surface Topography Science Team), ocean surface salinity via radiometry (Ocean
Surface Salinity Team), sea surface temperature (Sea Surface Temperature Science Team), and
ocean vector winds (Ocean Vector Winds Science Team). Proposals focused on one of these
variables are better submitted to those competitions. Here NASA is looking for work that cuts
across multiple variables and focuses on the ocean’s role in climate.

An emerging area of increased emphasis in NASA’s Physical Oceanography program is research
on the coastal ocean. While NASA’s focus will remain global in nature, it is recognized that
many of the practical problems with respect to human interaction with the ocean lie within the
coastal seas.

Two research themes are identified in the Physical Oceanography program and represent priority
areas for proposals solicited through this announcement.

e Analysis and interpretation of the ocean circulation using satellite and in situ data. NASA
will support modest proposals undertaking analysis of satellite altimetry, surface wind
stress, and other relevant data in support of the U.S. CLIVAR Program
(http://www.usclivar.org). NASA recommends that proposals focused on a single variable
(e.g., sea level, ocean vector winds, salinity) that is already supported by a dedicated science
team be submitted to those science team elements in ROSES. Also, since 2016 is the first
year of a new multiyear International Indian Ocean Expedition-2 (IIOE-2; http://scor-
int.org/lIOE-2/110E2.htm) NASA will take the opportunity to encourage some proposals
that may contribute satellite data analysis expertise to 11OE-2.

¢ Development of new remote sensing techniques for physical oceanography. NASA has
successfully developed remote sensing techniques for ocean surface winds, sea level, sea
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surface temperature, and sea surface salinity. Each of these variables has a science team and
dedicated research activity. NASA will support modest proposals that explore new concepts
for remote sensing of interest to physical oceanography. This opportunity is NOT for
technology or instrument development but for concept articulation and exploration.

2. Programmatic Information

Total funds available for work selected under this solicitation are approximately $1.5M per year

for three years.

Programmatic priority will be given to those proposals making the strongest links to analysis of
satellite data and addressing oceanographic problems at basin or global scale. Modeling of the
Earth system, including physical oceanography aspects, is ably covered by NASA’s Global
Modeling and Analysis Program (Program Element A.13 of ROSES-2016) thus NOT considered
a priority for Physical Oceanography Program funding.

Based on the quality of proposals received, awards will be distributed across the two research
themes identified in Section 1. Proposals outside these research themes may be considered but

must be highly meritorious.

3. Summary of Key Information

Expected program budget for first | ~ $1.5M
year of new awards

Number of new awards pending ~6-10
adequate proposals of merit

Maximum duration of awards 3 years

Due date for Notice of Intent to
propose (NOI)

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

1 January 2017

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers

Relevance to NASA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguideboo
ki.
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Submission medium

Electronic proposal submission is required; no hard copy
is required or permitted. See Section IV of the ROSES
Summary of Solicitation and Chapter 3 of the NASA
Guidebook for Proposers.

Web site for submission of
proposal via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of
proposal via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application
package from Grants.gov

NNH16ZDA001N-PO

NASA point of contact concerning
this program

Eric Lindstrom

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4540
E-mail: eric.j.lindstrom@nasa.qgov
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A9 OCEAN SALINITY SCIENCE TEAM

1. Scope of Program

The NASA Ocean Salinity Science Team (OSST) supports basic research and analysis activities
associated with production, improvement, and understanding of sea surface salinity data. The objective
of this program element is to renew or select additional members for the OSST to support the salinity
science within NASA’s Physical Oceanography Program.

The overall goals of the OSST are to provide the scientific underpinning for production of the best
possible satellite-derived ocean salinity data sets and to demonstrate the Earth science and applications
arising from analyses of the ocean surface salinity data. The team assures that data made available are of
the highest quality and validated for scientific exploitation. It also conducts ocean science investigations
that are possible only through exploitation of remotely sensed sea surface salinity.

NASA'’s Aquarius satellite (http://aquarius.nasa.gov) completed a nearly four-year mission (June
2011-June 2015), providing global measurements of sea surface salinity (SSS). SSS are also
being retrieved from NASA’s Soil Moisture Active-Passive (SMAP) satellite
(http://smap.jpl.nasa.gov/; launched in January 2015) to provide continuity of NASA’s SSS
measurements. Version 1 of the SMAP SSS product is slated for public release in January 2016.
These data products are complemented by SSS measurements from the European Space
Agency’s Soil Moisture and Ocean Salinity (SMOS) mission and by in situ salinity
measurements (e.g., from the Argo array of profiling floats). NASA has also supported two
major SSS process studies under the name of Salinity Processes in Upper Ocean Regional
Studies (SPURS; http://spurs.jpl.nasa.gov/). SPURS investigators and science are also part of the
Ocean Salinity Science Team.

Previous announcements for the OSST (in 2009, 2012, and 2013) have emphasized the
calibration/validation and production of SSS products from Aquarius, as well as applications of
Aquarius SSS products for ocean science investigations. The current announcement solicits
proposals that address the following topics.

1. Exploitation of NASA satellite SSS measurements to investigate SSS variability, its
influence on ocean circulation, and the linkage with climate and water cycle.

2. Synergistic use of NASA SSS measurements with other satellite and in situ
measurements (including salinity measurements from SMOS and Argo, as well as
satellite measurements of other oceanic parameters) for the aforementioned science
investigations.

3. Evaluation and improvement of Aquarius and SMAP SSS products. The Aquarius Project
is working to produce Version 5.0 of mission data set by 2017. There is still much to be
learned and improved in the Aquarius retrievals. Likewise, salinity retrievals from SMAP
are scheduled for initial public release in early 2016, and much work will be required to
evaluate and improve these products. Also, work to assure the continuity and consistency
of the SSS products across the two missions is a high priority.

4. Near-surface salinity stratification (in the upper few meters) and the underlying physical
processes continue to need attention. In situ upper ocean salinity measurements and
remote sensing of sea surface salinity sample different levels of the water column.
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Precipitation and evaporation drive near surface salinity signals. Assimilation of SSS data
into global models remains a challenge because of unresolved physics in the near surface

layer.

2. Programmatic Information

Total funds available for work selected under this solicitation are approximately $2M per year

for three years.

Programmatic priority will be given to those proposals making the strongest links to analysis of
satellite data and addressing oceanographic problems at basin or global scale. It is expected that
all proposals will use satellite SSS in a fundamental way (so that it is not perceived to be

peripheral to the proposed work).

Based on the quality of proposals received, awards will be distributed across the four research
themes identified in Section 1. Proposals outside these research themes may be considered but

must be highly meritorious.

3. Summary of Key Information

Expected program budget for first | ~ $2.0M
year of new awards

Number of new awards pending ~10-15
adequate proposals of merit

Maximum duration of awards 3 years

Due date for Notice of Intent to
propose (NOI)

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

1 April 2017

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers

Relevance to NASA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguideboo
ki.
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Submission medium

Electronic proposal submission is required; no hard copy
is required or permitted. See Section IV of the ROSES
Summary of Solicitation and Chapter 3 of the NASA
Guidebook for Proposers.

Web site for submission of
proposal via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of
proposal via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application
package from Grants.gov

NNH16ZDA001N-OSST

NASA point of contact concerning
this program

Eric Lindstrom

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4540
E-mail: eric.j.lindstrom@nasa.qgov
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A.10 SEA LEVEL CHANGE SCIENCE TEAM

1.0 Background

This solicitation calls for proposals to improve the accuracy and spatial resolution of sea level
change estimates and communicate these results in a simplified manner to the scientific
community and general public. It serves to continue the work of the NASA Sea Level Change
Team initiated in 2014. It also serves as a mechanism for the U.S. to make a substantial
contribution to the World Climate Research Program (WCRP) Grand Challenge on Regional Sea
Level Change and Coastal Impacts.

Changes in sea level already impact coastal communities through erosion, storm surge, saltwater
intrusion, and other effects. Projections of future rise have even more dramatic implications, with
relatively small rises potentially displacing millions of people. Though the sources of sea level
rise are generally known, the specific details of steric and nonsteric contributions are poorly
constrained, as is the regional variability that is subject to a myriad of influences, such as ocean
currents, lithospheric motions, and global gravitational effects.

The processes involved are difficult to observe, dynamic, and nonlinear with lengthy lags
between forcing and response, and involve all of the major components of the Earth system.
Satellite records offer important observations of many aspects of these systems. Radar altimetry
has been used to measure rise directly and characterize its spatial variability. Gravitational
measurements have been used to measure mass change in the ice sheets and oceans. Laser
altimetry, Interferometric-Synthetic Aperture Radar (INSAR,) and the Global Positioning
Satellite (GPS) have been used to characterize dynamic aspects of ice loss. As well, NASA'’s
data, modeling and research programs have all contributed to various aspects of this research
including programs in Interdisciplinary Sciences; Making Earth System Data Records for Use in
Research Environments (MEaSUREs), Advancing Collaborative Connections for Earth System
Science (ACCESS), Modeling and Assimilation, geodesy, Earth Surface and Interior, Physical
Oceanography and Cryospheric Sciences.

Interpreting both the current rise and projecting the future rise relies on the results of active
research that is undergoing rapid development, and there is a critical need for an updated set of
best estimates of rise and other relevant information.

2.0 Scope of Program

This program is intended to integrate research results, data sets, and model output to improve the
accuracy and spatial resolution of sea level change estimates, and communicate these results in a
simplified manner to the scientific community and the general public.

It is focused on the following objectives. These objectives were chosen as areas critical to
improved understanding of sea level change, but lacking adequate support:

1. Characterizing current changes in sea level: Global and regional sea level projections that
extrapolate from satellite and contemporary observations

2. Characterizing underlying processes and improving predictions of regional variations in
sea level
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3. Improving knowledge of ice mass change that specifically improves estimates of current
and future sea level rise
4. Integrating these results into better forecasts of sea level rise.

NASA would like to receive proposals of an interdisciplinary nature addressing some or all of
these objectives.

Improving our understanding of regional fluctuations in sea level requires the inclusion of
regional tectonic, geodynamic, oceanographic, hydrologic, and cryospheric processes that affect
sea level. Advances in monitoring and projecting sea level rise are closely coupled to improving
determinations of geoid changes to 0.05-0.1 mm/yr and changes in the position of the solid-
Earth’s surface to 0.5-1.0 mm/yr. This call seeks to improve the spatial resolution in our sea
level models, coupled to these underlying improvements in constraining ice mass change, sea-
surface heights, and vertical deformation. Regional differences in sea level rise depend on the
local coastal geomorphology, bathymetry, ocean currents, regional climate and weather, as well
as global and regional geoid changes. To understand the impact of sea level change on coastal
habitats and populations, it is imperative to understand the local, regional, and global drivers of
change. Sea level change models with regional resolution can serve as guides for the
development of public policy and investments in regional adaptation. However, the driving
processes and impacts of regional sea level change remain in development. Measurements
indicate that global sea level rise is accelerating, and, therefore, we must strive to develop
reliable models with regional resolution to estimate the impact of future inundation upon our
populations. This announcement seeks to develop more accurate regional sea level rise
predictions. These models should also provide probabilistic estimates of accuracy so as to
properly present this information to the public and decision-makers.

For objective 3, current interpretations of ice mass change indicate that ice-ocean interaction and
ice surface mass balance are important factors controlling contributions to eustatic sea level rise.
Proposals are encouraged that couple work on these topics with atmospheric and oceanographic
models. Such work should be framed to offer new constraints of global relevance that allow
remote sensing data to be used to estimate and project current and future sea level rise. Proposals
regarding mountain glaciers and smaller ice caps, as well as the ice sheets of Antarctica and
Greenland, will all be considered, but must be framed to be of significance to sea level rise.

High-quality science information on global and regional sea level rise is increasingly becoming
important for scientists, policy makers and to inform the general public. NASA will support the
continued operation and maintenance of the sea level rise web portal
(https://sealevel.earthdata.nasa.gov/ ) to support these communities with engaging tools and
science content. Current capabilities for presenting information on sea level rise will be
improved by integration of new scientific results into existing online analysis tools and other
services. Proposals to this solicitation must include a plan to present their work and results via
NASA’s sea level change portal.

2.1 Coordination and Team Composition

The Sea Level Change Team is imagined to consist of four to five interdisciplinary research
teams and a web portal science coordination team selected through this announcement.
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The web portal science coordination team will work across all program elements to convey the
results of research and create tools that interact directly with data and model output. This
interdisciplinary team will be responsible for working closely with other program elements,
NASA supported scientists and external organizations. The team will also work closely with the
Earth Science Data and Information Systems (ESDIS) Project at NASA Goddard Space Flight
Center (GSFC). The ESDIS Project will operate and maintain the previously developed Sea
Level Change Team web portal at https://sealevel.nasa.gov. New tools and content developed by
the web portal science coordination team will be compatible with the existing sea level rise
portal. The ESDIS project will provide support to the portal coordination team for integrating
new portal capabilities into the existing system, see
https://earthdata.nasa.gov/files/EarthdatalntegrationQuickReference_v1-2_ Final .docx

It is envisioned that an overall Team Leader for the entire Sea Level Change team will be
selected from among the selected investigators. The leader’s primary role will be to foster
integration of results and organize annual meetings of the team. Proposers interested in being
considered as the Team Leader must indicate their candidacy by answering the relevant cover
sheet question and including a separate Team Leader section within their proposal (no more than
two extra pages) and budget.

3.0 Proposal Details, Review and Award Information

3.1 Specific Information required in the proposal

This solicitation has a number of specific requirements that must be addressed, as follows:

3.1.1 Addressing Objectives

Proposed activities must address two or more of the objectives listed in Section 2, the scope of
program. The proposal summary must discuss the objectives to be addressed. Proposal that do
not specifically address two or more of these areas will be considered non-responsive.

3.1.2 Communication of results via the portal

Proposers are expected to work closely with the portal team to ensure results can be effectively
communicated and integrated into the Sea Level Rise web portal. Proposers will be responsible
for providing updates to the portal team on research progress, relevance, and results. Each
proposal must present a plan for interacting with the portal team, including a schedule of
deliverables. The portal team must present a plan for how it will work with other program
elements, including the ESDIS project.

3.1.3 Major fieldwork strongly discouraged

Proposals involving major fieldwork are strongly discouraged. However, innovative approaches
based on remote sensing that require small field programs will be considered. For minor amounts
of fieldwork relevant to remote sensing work in Greenland or Antarctica, obtain a cost estimate
for your fieldwork via the mechanisms described in the National Science Foundation’s Division
of Polar Program’s research solicitations (http://www.usap.gov/proposalinformation/ ) or
NASA’s Airborne Sciences Program (https://airbornescience.nasa.gov/program/research-
opportunities). A copy of the summary costs must be included with your proposal.

A.10-3


https://sealevel.nasa.gov/
https://earthdata.nasa.gov/files/EarthdataIntegrationQuickReference_v1-2_Final%20.docx
http://www.usap.gov/proposalInformation/
https://airbornescience.nasa.gov/program/research-opportunities
https://airbornescience.nasa.gov/program/research-opportunities

3.1.4 Data and Information

Data, model results and other information created for this proposal is subject to NASA'’s Earth
Science Data policy (see http://science.nasa.gov/earth-science/earth-science-data/data-
information-policy/ for the policy). All data will be released along with the source code for
algorithm software, coefficients, and ancillary data used to generate products. Data and model
results will be archived at a NASA Distributed Active Archive Center (DAAC) in formats that
can be readily used for a range of research needs and ingested into ice sheet, climate, and other
models in gridded formats. Metadata standards for products submitted to DAACs are located
with the portal information page https://earthdata.nasa.gov/user-resources/standards-and-
references.

All software along with source code for the web portal development element will be released to
the Earth Science Decadal Survey (ESDS) code repository (https://ecc.earthdata.nasa.gov/) and
is subject to the NASA Earth Science Alternate Data Rights language to be included into
Cooperative Agreements for Projects selected (http://science.nasa.gov/earth-science/earth-
science-data/data-information-policy/data-rights-related-issues/).

3.2 Proposal Evaluation

Proposed research investigations must also meet all of the following criteria, and each of these
should be specifically addressed in the proposal:
e Work be based on remote sensing data, especially satellite observations but including sub-
orbital sensors as appropriate;
¢ Investigation-wide plan to communicate results via the portal.
e Management plans and milestones that are appropriate to the investigation. Proposals
developing significant new datasets must include a data management plan.

NASA expects to have a unified peer review. Most favorable consideration will be given those
proposals that can integrate work on the objectives and interact constructively with the web
portal.

3.3 Award Type and Funding

The vehicles for projects selected through this solicitation will be a combination of grants,
contracts and Cooperative Agreements (CA) depending on the nature of the project. Most awards
to nongovernmental organizations will be grants or cooperative agreements. Proposers who are
seeking contracts should see Appendix D of the NASA Guidebook for Proposers and Section 3
"Choice of Award Instrument” of the Grant and Cooperative Agreement Manual for guidance.

It is anticipated that one portal maintenance project will be selected and all projects will be
expected to work with that project.
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4. Programmatic Information

Results from investigations supported under this ROSES element are expected to advance the
goals that are articulated in NASA’s Science Strategy (http://science.nasa.gov/about-us/science-
strateqy/), as well as a number of Presidential Mandates and associated Federal research
objectives, such as the National Ocean Policy
(http://www.whitehouse.gov/administration/eop/oceans/policy) emphasis on Arctic change and

the U.S. Global Change Research Program (http://www.globalchange.gov/) and both its strategic
plan (http://globalchange.gov/what-we-do/strategic-planning), which address aspects on

understanding the role of glaciers, ice sheets and sea ice within the Earth system, and Climate
"tool kit" (http://toolkit.climate.gov/ ), which makes specific reference to sea level and sea level

rise.

5. Summary of Key Information

Expected program budget for first | ~ $3M
year of new awards

Number of new awards pending ~5-6
adequate proposals of merit

Maximum duration of awards 3 years

Due date for Notice of Intent to
propose (NOI)

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

1 May 2017

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; See also Chapter 2 of the NASA Guidebook for
Proposers. 2 additional pages for team lead proposals.
See the last bullet of Section 2.1

Relevance to NASA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguideboo
ki.

Submission medium

Electronic proposal submission is required; no hard copy
is required or permitted. See Section IV of the ROSES
Summary of Solicitation and Chapter 3 of the NASA
Guidebook for Proposers.

Web site for submission of
proposal via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of
proposal via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)
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Funding opportunity number for
downloading an application
package from Grants.gov

NNH16ZDA00IN-SLCT

NASA point of contact concerning
this program

Eric Lindstrom

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4540
E-mail: eric.j.lindstrom@nasa.gov
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A.11 OCEAN SURFACE TOPOGRAPHY SCIENCE TEAM

NOTICE: March 24, 2016. The summary table of key information has been
changed to indicate that the maximum duration of awards is four years,
consistent with the text. The due dates remain unchanged.

1. Scope of Program

The joint NASA/National Oceanograpic and Atmospheric Administration (NOAA)/Centre
National D’Etudes Spatiales (CNES) Ocean Surface Topography Science Team (OSTST)
supports basic research and analysis activities associated with joint satellite altimetry missions
(TOPEX/Poseidon (TP), Jason-1, Ocean Surface Topography Mission/Jason-2, and Jason-3) and
other ocean altimetry data sets. The team is recompeted every four years.

The goals of the OSTST are to provide the scientific underpinning for production of the best
possible satellite-derived altimetry data sets and to demonstrate the Earth science and
applications arising from analyses of ocean surface topography data. The team is also involved in
the calibration and validation for Jason-3, a cooperative mission between NASA, CNES, NOAA,
and the European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT).
Preparations are also underway to support the follow-on for Jason-3 — the Jason-CS missions,
where the European Space Agency (ESA) will join as a partner and the Jason-series will become
part of the Sentinel-series of environmental monitoring satellites. Jason-CS will also be known as
Sentinel-6.

Eight research topics solicited for the 2017-2020 funding cycle include:

e To support studies in physical oceanography utilizing Jason-series mission data, as well as
the combined ~20-year TP/Jason/Jason-2/Jason-3 data, preferably jointly with other
satellite and in situ data and/or models, in support of both basic research and operational
applications. Analyses of the full altimetric time series (from 1992) are now capable of
resolving the large-scale redistribution of heat and mass in the upper ocean, and exchanges
with the atmosphere and cryosphere can be explored in combination with other data sets.
Such projects may cover a wide range of studies of coastal, open ocean, and polar
processes, including intraseasonal-to-interannual variability, global mean and regional sea
level variations, ocean circulation, low-frequency tides, gravity waves, wind/wave
generation, etc. (NASA, NOAA)

e To support studies of high-resolution merged altimetric data sets (including, but not limited
to, the Jason-series, as well as other altimetry missions, such as ESA’s Environmental
Satellite (ENVISAT), Cryosat-2, Satellite with ARgos and ALtiKa (SARAL),
Haiyang-2A, Sentinel-3, and Jason-CS/Sentinel-6 noting however that data access for
those missions has to be secured by the investigators directly with the space agencies in
charge of those programs). Such projects may examine the roles of mesoscale eddies and
western boundary currents in the general circulation of the ocean, and Arctic Ocean
circulation, among other topics. It is expected that such studies will be pathfinders in
preparing for scientific analysis of next-generation, wide-swath altimetric measurements
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such as the NASA/CNES Surface Water Ocean Toppgraphy Mission and delay-Doppler
SAR measurements from Sentinel-3 and Jason-CS. (NASA, NOAA)

To complete comparison studies between and among Jason-series missions. This includes
details on the Precise Orbit Determination (POD) assessment, role of the water vapor
correction as provided by the passive microwave radiometers (including assessment of
cold-sky pitch calibrations), the influence of other corrections (ionosphere, sea-state bias,
barotropic effect), and a precise and comprehensive characterization of the errors involved
in Jason altimeter measurement, including those that affect estimates of global mean sea
level. This also includes development and assessment of new geophysical algorithms
and/or models likely to improve the quality of the data. The error budget for Jason-3 must
be completed relative to our updated knowledge of Jason and OSTM/Jason-2, based upon a
comprehensive analysis of all of the intercalibration/validation measurements during the
coincident orbit phase and after. This error evaluation will also serve in the analysis of the
respective data streams of the mission. Both follow-on studies and new proposals that
identify needed error analyses are anticipated in this category. (NASA)

To explore operational applications of satellite altimetry for near real-time to interannual
weather warnings and forecasts. These include but are not limited to hurricane intensity
forecasting, wind/wave monitoring, coastal inundation/storm surge, search and rescue,
tracking harmful algal blooms, oil exploration and operations, oil spill mitigation, coastal
currents, fisheries, as well as seasonal-to-interannual prediction, including ENSO. (NOAA)

To investigate the use of gravity mission data together with altimeter data for improving
the understanding of the mean ocean circulation and barotropic variability. (NASA)

To contributed scientific expertise to the calibration and validation of the baseline
measurement of the Jason-3 mission, to develop and assess dedicated techniques, in
particular taking advantage of the possible overlap of Jason-2 and Jason-3 or by proposing
palliative methods if there is no overlap, including comparisons with other altimeter
missions and tide gauges. (NASA)

To support complementary studies on extreme sea level and coastal inundation, ice sheet
and sea ice monitoring, lake and inland water studies, large river mouth survey, marine
geoid and bathymetric studies. Such studies can use altimetry, but also additional data
including the accurate geodesic point positioning provided by the highly performing POD
systems (Doris, GPS, laser) on T/P, Jason-1, -2, and -3. (NASA, NOAA)

To contribute scientific analysis and expertise to the preparation of future altimetry
missions, particularly Jason-CS/Sentinel-6. (NASA)

2. Programmatic Information

All proposals will be submitted to a NASA-led peer review process in accordance with the
guidelines provided in this solicitation and the NASA Guidebook for Proposers. NASA and
NOAA will collaborate in the planning and conduct of the peer review. This peer review will be
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followed by a programmatic review in which NASA and NOAA program officers will assess
program balance across the highly rated proposals and evaluate any logistical, implementation,
cost, or management concerns. The NASA and NOAA program officers will recommend for
selection the proposals that best address the objectives of this solicitation within resource
constraints. The program officers will also recommend the division of funding responsibilities
between the agencies consistent with each agency’s mission. The funding recommendations will
be forwarded to each participating agency’s Selection Official for confirmation. The Selection
Official for NASA will be the Associate Director for Research, Earth Science Division. The
Selection Official for NOAA will be the Director of the NESDIS Center for Satellite
Applications and Research (STAR). NASA will announce the official selection of proposals for
award, recognizing the agency or agencies that have agreed to be responsible for funding.

Proposals that NOAA has agreed to be responsible for will be forwarded to NOAA for final
negotiations and implementation of awards. Respondents selected for funding by NOAA will be
required to submit additional documentation. Further information will be provided to applicants
selected by NOAA.

Total funds available for work selected under this solicitation are approximately $4.0M per year
for four years.

Based on the quality of proposals received, awards will be distributed across the 8 research
themes identified in Section 1. Proposals outside these research themes may be considered but
must be highly meritorious.

3. Summary of Key Information

Expected program budget for first | NASA: ~ $3.5M; NOAA: ~$0.5M

year of new awards

Number of new awards pending NASA: ~ 15-20; NOAA: ~3

adequate proposals of merit

Maximum duration of awards 3 4 years [Corrected March 24, 2016]

Due date for Notice of Intent to See Tables 2 and 3 in the ROSES Summary of

propose (NOI) Solicitation.

Due date for proposals See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of January 1, 2017

investigation

Page limit for the central 15 pp; see also Chapter 2 of the NASA Guidebook for

Science/Technical/Management Proposers

section of proposal
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Relevance to NASA and NOAA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA. Proposals for NOAA funding must address one
or more of the agency-specific objectives listed in
NOAA'’s Next Generation Strategic Plan
(http://www.noaa.gov/ngsp).

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguideboo
ki.

Submission medium

Electronic proposal submission is required; no hard copy
is required or permitted. See Section IV of the ROSES
Summary of Solicitation and Chapter 3 of the NASA
Guidebook for Proposers.

Web site for submission of
proposal via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of
proposal via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application
package from Grants.gov

NNH16ZDA001IN-OSTST

NASA point of contact concerning
this program

Eric Lindstrom

Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4540
E-mail: eric.j.lindstrom@nasa.gov

NOAA point of contact concerning
this program

Laury Miller
NESDIS/STAR Laboratory for Satellite Altimetry
NOAA Center for Weather & Climate Prediction E/RA3
5830 University Research Court
College Park, Maryland 20740

Telephone: (301)683-3331

E-mail: laury.miller@noaa.gov
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A.12 OceAN VECTOR WINDS SCIENCE TEAM

NOTICE: Ocean Vector Winds Science Team (OVWST) will not be
competed in ROSES-2016. The OVWST is tentatively scheduled to next
solicit proposals in ROSES-2017.

The Ocean Vector Wind Science Team (OVWST) supports the analysis and interpretation of
ocean vector winds and other applications derived from Earth-observing missions carrying
scatterometers and polarimetric radiometers. Every four years, this program element solicits
scientific investigations that require the accurate and extensive vector wind and backscatter
measurements. This element was last competed in 2013 and is anticipated to be open again in
ROSES-2017.

Extensive background on NASA'’s ocean vector wind science program and missions is available
at http://winds.jpl.nasa.gov/.

For information on this program, contact:

Eric Lindstrom
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-4540
E-mail: Eric.J.Lindstrom@nasa.qov
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A.13 MODELING, ANALYSIS, AND PREDICTION

1. Overview

NASA'’s Science Mission Directorate (SMD) supports a broad portfolio of research in the Earth
Science Research Program. Key questions that drive the core research efforts of the Earth
Science Division within SMD include:

How is the Earth system changing?

What are the sources of change in the Earth system and their magnitudes and trends?
How will the Earth system change in the future?

How can Earth system science improve mitigation of and adaptation to global change?

Within Earth Science Research, the Modeling, Analysis, and Prediction (MAP) program seeks to
develop an understanding of the Earth as a complete, dynamic system. In order to accomplish
this objective, the program funds the development of comprehensive, physically-based models of
the Earth system, observation/model syntheses, and supporting research.

The modeling and data assimilation supported by the MAP program is observation-driven. That
is, the direction of the modeling/assimilation work is guided by available and anticipated
observations and its goal is to extract from the observations as much value as possible. This
involves rigorous examination and utilization of observations in a global Earth system context.
The modeling integrates across all the research activities in NASA'’s Earth science research
program, and spans and connects the spatial and temporal scales that characterize satellite
observations and observations from ground and air based campaigns. This approach facilitates
the validation of the satellite observations and observationally-based improvements of Earth
system model components, leading to models that accurately represent the Earth system with
diagnostic and predictive skill. MAP strives to generate models and model components that are
well documented, thoroughly evaluated, interoperable, robust, and consistent with current coding
standards and practices.

2 Background

MAP funds two primary projects and/or functional organizations that comprise the core activities
of the program. These efforts are:

NASA Goddard Institute for Space Studies (GISS http://www.giss.nasa.gov/projects/gcm/).
GISS engages in research on global Earth system change occurring on the decadal to centennial
timescales. GISS makes use of analyses of comprehensive global datasets and develops and
utilizes integrated global models of the Earth system. The research includes the study of
paleoclimate and the study of other planets as an aid to prediction of future evolution of Earth on
a planetary scale. GISS has a long-term involvement in the Coupled Model Intercomparison
Project (CMIP) that forms the basis of International Panel on Climate Change (IPCC)
assessments of climate change. The primary GISS modeling tool supported by the MAP program
is the GISS Model E (http://www.giss.nasa.gov/tools/modelE/), a coupled atmosphere-ocean
Earth system model (ESM).

A13-1


http://www.giss.nasa.gov/projects/gcm/
http://www.giss.nasa.gov/research/modeling/
http://www.giss.nasa.gov/research/modeling/
http://www.giss.nasa.gov/tools/modelE/

NASA Goddard Global Modeling and Assimilation Office (GMAO: http://gmao.gsfc.nasa.gov).
GMAO addresses the optimal use of satellite and in situ observations to generate research quality
data sets for analyses and reanalyses, and also for weather, climate, and air quality forecasts. The
modeling and assimilation research includes coupling to and assimilation of atmospheric
aerosols and chemistry and ocean biology and carbon. GMAOQO focuses on developing and
maintaining world-class data assimilation systems in order to maximize satellite data utility and
serve as a centralized resource for testing and validating as wide a range of modeling and
observational efforts as possible. The goal is to undertake modeling and assimilation as
components of an end-to-end process, from defining an instrument, characterizing its in-flight
performance, through to the development of algorithms and forward models for data
assimilation, integrating the data into assimilation products, and finally assessing the impact of
the data on the products of the assimilation system. GMAO is supported by MAP to develop and
utilize the Goddard Earth Observing System, version 5 (GEOS 5). GEOS 5 includes both a
coupled atmosphere-ocean GCM and a data assimilation system (DAS). More information is
available at: http://gmao.gsfc.nasa.gov/systems/geoss/.

MAP also funds several smaller but still substantial projects that further core program interests.
These efforts include:

NASA Global Modeling Initiative (GMI: http://gmi.gsfc.nasa.gov/). GMI develops, maintains,
and utilizes a state-of-the-art modular global 3D chemistry and transport model (CTM) that
includes full chemistry for both the troposphere and stratosphere, as well as a coupled
representation of stratospheric aerosols. The GMI model serves as a testbed for different
meteorological fields, emissions, chemical mechanisms, deposition schemes, and other processes
determining atmospheric composition, both gas-phase and aerosols. In this role, GMI seeks to
understand and constrain the uncertainties in model results through intercomparison of
simulations and testing with observations. Since many of these processes are included in general
circulation models (GCMs), GMI is also a tool to expand the parameter space in sensitivity
studies and test the parameterizations in GCMs with measurements of atmospheric composition.

NASA Unified Weather Research Forecast Model (NU-WREF: http://nuwrf.gsfc.nasa.gov). The
NU-WRF model is an effort to unify the Weather Research and Forecasting (WRF) model, a
next-generation multiagency supported mesoscale NWP system, with NASA's existing weather
models and assimilation systems, such as GEOS-5 and the Land Information System

(LIS). Several parameterizations of physical processes developed by NASA scientists have been
implemented into NU-WREF to better represent/simulate cloud/aerosol/precipitation/land surface
processes. The goals for this effort are to robustly connect the global scale to the regional and
mesoscale, while maintaining the focus on comprehensive Earth system modeling, as well as the
use of NASA high-resolution satellite data for research into short-term climate, weather, and
integrated Earth system processes.

3 Modeling, Analysis, and Prediction Research Themes

The specific research themes included in this Modeling, Analysis, and Prediction (MAP)
solicitation are listed here, to be addressed using available and anticipated observations as
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discussed in section 4 below. . The approximate number of proposals MAP expects to fund in
each area are listed in parenthesis.

Clouds in Earth System Models: Representations of clouds and cloud systems in Earth
system models (ESMs), particularly global ESMs, remain a large source of uncertainty.
This situation is exacerbated by efforts to increase resolution in models toward the cloud-
permitting regime, where parameterized and explicitly represented cloud processes can
coexist. Proposals addressing cloud processes and their representation in ESMs are
requested. Topics of special interest include proposals to improve the representation of low
clouds in ESMs, which are important to climate sensitivity, and deep convective clouds and
their role in the water cycle. MAP also seeks proposals to investigate the role played by
clouds in driving atmospheric circulation patterns, connecting across length scales from
local to regional to global. Studies which outline a path to implementable improvements in
current model representations of clouds and cloud-related processes or new
parameterizations are requested, including the cloud-permitting length scales and
nonhydrostatic assumptions. (~6 proposals)

Advanced Methods for Model Evaluation: Evaluation of ESMs is complicated by the fact
that simple comparisons of model variables to corresponding observations often do not
identify the specific model process or processes that govern model/measurement
discrepancies. Advanced diagnostic methods are needed and requested here which can
identify deficiencies in specific processes and suggest a path for improved representation.
Also, it is often the case that changes to modeled processes which improve the agreement
between a modeled variable and a corresponding observation degrade the agreement in
other situations and for other variables. Therefore, evaluation procedures which more
comprehensively evaluate the representativeness of a model and can foster a more
sophisticated and systematic approach to model improvements are requested. It is preferred
that the diagnostics developed here be applied to NASA supported models or model output,
including the Modern Era Retrospective-Analysis for Research and Applications 2
(MERRAZ2) reanalysis products. Preference will also be given to advanced diagnostics
developed in support of the upcoming sixth Coupled Model Intercomparison Project
(CMIP) exercise. Please also note the existence of a related element in appendix A.29,
"NASA Data for Operation and Assessment,” section 2.3.2, "Methodologies for Climate
Model Improvement." (~3 proposals)

Extremes in the Earth System: Extreme events such as hurricanes and other intense storms,
floods and droughts, heat waves and outbreaks of intense cold can cause great damage and
are the subject of much concern in the context of climate change. Key questions are
whether these extreme events are represented well in Earth system models, in terms of
structure, intensity and frequency of occurrence. Proposals are solicited to evaluate the
degree to which these phenomena and their impacts are properly represented in Earth
system models and understand the interconnections in the Earth system which result in the
extreme behavior. (~4 proposals)

Constituents in the Climate System: Constituents in the atmosphere (aerosols and chemical
species) will respond to climate change, and changes in constituent concentrations can have
climatic consequences as well. A MAP program goal is to expand our understanding of the
role of atmospheric constituents (aerosols and chemical species) in the context of the
climate system, as well as utilization of constituent observations to better understand global
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processes and their model representation. Proposals are sought to understand the role of
climate change on atmospheric constituent distributions, and the influences of constituent
change on climate. This area includes proposals that address emissions parameterizations,
specifically the development and implementation of physically-based interactive emissions
parameterizations which can respond to climate change and other sources of variability in
the Earth system. (~6 proposals)

Coupling in the Earth System: A long-standing goal of the MAP program is developing an
understanding of the Earth as a complete, dynamic system. Such an understanding would
be reflected in Earth system models that accurately capture the couplings between its
different interacting components. Therefore, investigations are solicited which lead to an
improved understanding and representation of the interactions between different Earth
system components - such as land-atmosphere, ocean-atmosphere, or the interaction of the
cryosphere with other components. An additional important component of the MAP
program related to coupling includes interaction of processes across spatial scales from
local to global or short and long time scales. Proposals that address scale interactions are
also solicited here. (~5 proposals)

Assimilation: A long-term goal of the MAP program is the development of an Integrated
Earth System Analysis (IESA) capability. IESA is the process of consistently combining all
available observations of the Earth System (atmosphere, ocean, land surface, sea-ice, and
biogeochemistry) at some time with a model of the Earth System in such a way to produce
a best estimate of the state of the Earth System at that time. This capability is not currently
available given the start-of-the-art in modeling the global Earth System and the high
computational requirements necessary for such a task. This solicitation seeks proposals that
are directed at addressing outstanding assimilation issues and methods for assimilating new
NASA observations that are not currently assimilated in NASA data assimilation systems.
(~4 proposals)

Predictability in the Earth System: The MAP program has an interest in understanding the
behavior and evolution of the Earth system on timescales spanning the weather timescale of
hours to days up to multidecadal time periods. Prediction over these timescales switches
from an initial value problem at the short time scales to a boundary value problem at the
long end. Consequently, NASA currently is a partner in a multiagency activity with a stated
goal of developing an "Earth System Prediction Capability" (ESPC), to improve our
national capability for Earth system prediction (http://espc.oar.noaa.gov). Proposals
specifically addressing prediction and predictability, preferrably at subseasonal to
interannual time scales, are requested in support of developing the ESPC. (~3 proposals)

4. Programmatic Priorities

Characterizing the limits of validity of models and model components and identifying the
sources of uncertainties is important to realizing the goal of enabling whole Earth system
models. Therefore, preference will be given to proposals that: 1) characterize and/or help reduce
uncertainties in the models and products; 2) extend the range of model or product validity by
using new components; 3) exploit these products to address NASA Earth Science Division
(ESD) research questions; 4) are in alignment with the goals and objectives of the core MAP
elements described above; and 5) enable independent community validation and characterization
of the core MAP elements leading to improvement of the models or products. Proposals must
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explicitly discuss the observations that will either be used in the proposed investigation
(including the manner of their use), or whose use will be facilitated by the proposed
investigation. Preference will be given to proposals utilizing or enabling analysis of NASA
satellite and suborbital observations. A discussion of how the proposed investigation will interact
with or inform the core modeling efforts discussed in Section 2 is also required.

Note also that programmatic balance is an important consideration. Approximate numbers of
proposals that are expected to be selected in each area are shown in Section 3. To achieve this
balance, it may be the case that some high-ranking proposals may not be selected in areas that
are significantly overweighted. However, even though approximate numbers of proposals for
each area are given as a guide in Section 3, this solicitation does not guarantee the selection of at
least one proposal for every topic (in the case that there are no proposals of sufficient merit for
that topic), nor does it guarantee that any of the topics will be limited by the number shown.

New model components that are proposed shall be Earth System Modeling Framework (ESMF)
compliant and make use of ESMF utilities where appropriate. A discussion of the software
engineering aspects of the proposed work should be included in the proposal. Components shall
be "seamless" in the sense that they are capable of spanning the weather to climate continuum of
time scales. Proposals to develop and implement new parameterizations in MAP-supported
models should demonstrate awareness of the parameterization to be replaced (if there is one), the
code that implements it, and how it interacts with other parts of the model. They should discuss
why the new parameterization is expected to improve model simulations relative to the existing
parameterization, include an implementation plan, and propose observationally-based metrics
based on NASA data that will diagnose the improvement. They should discuss the nature and
extent of the interaction with the core model team. Proposals for new model component
capabilities must include an evaluation activity that characterizes its limits of validity by
comparing to observational data. In all cases, the proposer must explain how the validation
methodology will help identify the source of uncertainty within the model or analysis product.
Proposals for new or improved model components for NASA MAP supported models and
proposals that utilize NASA MAP-supported models or model output will be preferred over
those that do not. Proposed evaluations of the MAP-supported models mentioned in Section 2
should consider the use of appropriate existing simulations, including those contained in the
CMIP (Coupled Model Intercomparison Project) archives or simulations that have already been
conducted by the NASA modeling teams. If new simulations are required, resources to support
those simulations should be included in the proposal, as well as the agreement of the modeling
team to provide the needed simulations (if the proposing team is unwilling or unable to conduct
the simulations themselves).

5. MAP Infrastructure

As mentioned above, a MAP program goal is a set of models and model components that are
well documented, thoroughly evaluated, interoperable, robust, and consistent with current coding
standards and practices. Therefore, code development proposals should adhere to the
multiagency Earth System Modeling Framework
(https://www.earthsystemcog.org/projects/esmf), which provides a robust software infrastructure
for coupling model elements. Proposals should identify resources to provide software

A.13-5


https://www.earthsystemcog.org/projects/esmf

engineering and interface support necessary to assure that the final product meets ESMF
standards and investigator verification that the ESMF-compatible product yields desired results.

High-end computing (HEC) support is available from the NASA Center for Computational
Sciences (NCCS, https://nccs.nasa.gov/) and the NASA Advanced Supercomputing facility

(NAS, http://www.nas.nasa.gov/) (see Section I(d) of the ROSES Summary of Solicitation).
Proposers who require computing time at NCCS or NAS must provide an accurate estimate
(including the basis of the estimate) of the number of node-hours required each year of the
proposal by completing the HEC template and answering the NSPIRES cover page question. See
Section 1(d) of the ROSES-2016 Summary of Solicitation for instructions. Note that the
availability of computing resources will be considered in the evaluation process.

6. Summary of Key Information

Expected program budget for first
year of new awards

~$7M

Number of new awards pending
adequate proposals of merit

~31; See parentheticals in Section 3.

Maximum duration of awards

4 years

Due date for Notice of Intent

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for Proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

January 1, 2017

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers

Relevance to NASA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguidebo
ok/.

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See Section IV of the
ROSES Summary of Solicitation and Chapter 3 of the
NASA Guidebook for Proposers.

Web site for submission of proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal
via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)
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Funding opportunity number for
downloading an application package | NNH16ZDA001N-MAP

from Grants.gov

NASA point of contact concerning | David B. Considine
this program Earth Science Division
Science Mission Directorate
NASA Headquarters
Washington, DC 20546-0001
Tel: 202-358-2277
Email : david.b.considine@nasa.gov
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A.14 CRYOSPHERIC SCIENCE

NOTICE: Amended June 20, 2016. NASA does not intend to solicit research
proposals under the Cryospheric Science program element in ROSES-2016.
However, on or about June 20, 2016 a new opportunity will be added in
program element A.49, IceBridge Science Team.

1. Program Overview

1.1 Background

NASA’s Cryospheric Sciences Program supports basic research on the Earth’s sea- and land-
based ice to understand its connections to the global system. Recent satellite observations show
dramatic changes in the Greenland and Antarctic ice sheets, including thinning of their outlet
glaciers, as well as in the thickness and extent of Arctic and Antarctic sea ice. Given the
tremendous areas that must be studied to characterize these changes, space-based and airborne
remote-sensing techniques are required.

Overall, the program seeks to understand the mechanisms of change in ice in the polar regions
and their implications for global climate, sea level and the polar environment. To accomplish
this, supported studies use space-based and aircraft-based remote-sensing techniques to
understand the factors controlling the retreat and growth of the world’s sea ice and major land-
based ice sheets, and their interactions with the ocean, atmosphere, solid Earth and solar
radiation.

1.2 Scope of Program

Broadly, this program emphasizes investigations that use remote-sensing techniques to study
(a)-the Greenland and Antarctic ice sheets to understand the controls on their mass balance, and
(b) the ice-covered oceans of the northern and southern hemispheres to determine their response
to climate change. Field studies are supported only if closely tied to remote-sensing efforts, and
the development of numerical models must use remote-sensing data sets in their formulation or
validation.

Specifically, the program seeks to:

e Determine the mechanisms controlling sea-ice cover, including quantification of the
connections between sea ice and the ocean and atmosphere;

e Use remote sensing to validate and improve predictive models of changes in sea-ice
cover, especially on decadal timescales and to elucidate connections to the global system;

e Determine the mechanisms controlling mass balance and dynamics of the Greenland and
Antarctic ice sheets, including studies aimed at improving fundamental understanding of
ice flow, ice shelves, grounding lines, bed, melt water formation and role, and
connections to the ocean, sea-ice cover and atmosphere;

e Use remote-sensing data to validate and improve predictive models of the contribution of
land-based ice to sea-level change, especially in the coming century.
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In addition, studies of polar and nonpolar mountain glaciers and small ice caps are supported if
they cover broad geographical areas and are of consequence to understanding systemic impacts
of global climate change and sea-level change, or help elucidate fundamental processes that
control glacier dynamics with application to polar ice sheets. Similarly, studies aimed at
improving records of snow cover are supported if specifically tied to questions of ice sheet mass
balance, sea-ice thickness, or improvement of regional climate and precipitation models.

Furthermore, NASA expects synergy among observations, modeling, and field campaigns, and
strongly encourages all projects to incorporate recommendations identified by various polar
research organizations in their white papers and reports. Some recent examples are as follows:

¢ Understanding the Dynamic Response of Greenland’s Marine Terminating Glaciers to
Oceanic and Atmospheric Forcing from U.S. CLIVAR, available at
http://www.usclivar.org/sites/default/files/documents/2014/2013GRISOWorkshopReport

v2_0.pdf

e Seasonal-to-Decadal Predictions of Arctic Sea Ice: Challenges and Strategies from the
National Research Council, available at http://www.nap.edu/catalog.php?record_id=13515

e SEARCH 5-year Science Goals from The Study of Environmental Arctic Change
(SEARCH), available at http://www.arcus.org/search/goals

e Climate and Cryosphere (CLiC) of the World Climate Change Research Program,
available at http://www.climate-cryosphere.org/

e |ARPC Research Plan from the Interagency Arctic Policy Committee (IARPC), available
at http://www.nsf.gov/od/opp/arctic/iarpc/start.jsp

Finally, use of the extensive data sets collected by NASA (and other) satellite and airborne
remote-sensing campaigns is required, and projects are especially encouraged to make use of the
data collected under NASA’s Operation IceBridge mission
(http://www.nasa.gov/mission_pages/icebridge/index.html), an airborne remote-sensing mission
collecting altimetry, radar, gravity and other data in both polar regions. Data are available at the
National Snow and Ice Data Center (NSIDC; http://nsidc.org/data/icebridge/).

1.3 Arctic Studies

For Arctic sea ice, the program’s focus is to understand the observed changes — in extent,
concentration, thickness, and dynamics — in the context of ocean and atmospheric circulation and
northern hemisphere climate. Understanding the feedback mechanisms associated with sea-ice
cover and the surrounding land, ocean, atmosphere, and incident sunlight is intended to improve
predictive models for the Arctic and establish links between high-latitude and low-latitude
climates. Among the data sets available to support such efforts are those stored at the Distributed
Active Archive Center (DAAC) at the National Snow and Ice Data Center (http://nsidc.org/),
such as those for NASA’s ICESat and Operation IceBridge missions.

For Arctic land ice, characterizing changes in the mass balance of the Greenland ice sheet, and
other northern hemisphere glaciers, is essential to understanding and modeling their dynamics
and contributions to sea level. The program’s focus is to advance understanding of land-ice
processes, especially connections among the warming ocean and increases in glacial flow rates;
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determining how the ice sheet interior is tapped by outlet glaciers; and determining the
connections between glacial dynamics, bed characteristics, and melt water. The program also
focuses on determining surface mass balance to support overall ice sheet mass balance estimates.
Some unique data resources available to support this work include the altimetry, radar, and other
data collected by NASA’s Operation IceBridge mission, as well as data available from ICESat,
GRACE, and various international radar satellites.

Projects requiring Arctic fieldwork in Greenland, utilizing the National Science Foundation’s
(NSF’s) Arctic Program resources, must obtain a cost estimate as discussed in NSF’s Arctic
Sciences research solicitation (http://www.nsf.gov/div/index.jsp?div=ARC).

1.4 Antarctic Studies

For the Southern Ocean and the Antarctic ice sheet, the program focuses on the dynamics and
mass balance of the overall ice sheet, the potential instability of the West Antarctic ice sheet, the
interaction of the warming ocean with ice shelves, characteristics and changes of the glacial
grounding lines, sub-ice-sheet hydrology, and changes in the extent of sea ice. There is also a
need to assess the likelihood of rapid ice-sheet response to large changes in elevation and mass
loss observed in some outlet glaciers and ice shelves — by ICESat, GRACE, Operation IceBridge,
and radar satellites — and how changes in these outlet glaciers may affect the stability of the
interior ice sheet.

Projects requiring Antarctic fieldwork are required to review the information at
http://www.usap.gov/proposalinformation/ and provide enough information to allow for
adequate review of the plan, its utility, and expected costs. For projects that receive assistance
from the U.S. Antarctic Program, acknowledgements should include: "Logistical support for this
project in Antarctica was provided by the U.S. National Science Foundation through the U.S.
Antarctic Program.”

2. Point of Contact

For further information on this program, contact:

Thomas Wagner
Earth Science Division
Science Mission Directorate
National Aeronautics and Astronautics Administration
NASA Headquarters
Washington, DC 20546
Telephone: (202) 358-4682
E-mail: thomas.wagner@nasa.gov
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A.15 |ICEBRIDGE RESEARCH

NOTICE: The IceBridge Research program will not solicit proposals in
ROSES-2016. NASA expects to continue to solicit related research through
its core and other research and analysis programs, in particular, Studies with
ICESat and CryoSat-2 in ROSES-2016. Please consult these other program
elements for potential funding opportunities.

1. Background

IceBridge (http://www.nasa.gov/mission_pages/icebridge/) is a NASA airborne mission making
altimetry, radar, and other geophysical measurements to monitor and characterize the Earth’s
cryosphere. Its primary goal is to extend the record of ice altimetry begun by ICESat. The
IceBridge mission began operation in 2009 and will continue until the launch of ICESat-2 in
2017. The Earth’s cryosphere is in a period of rapid change. Data collected through the IceBridge
program improves our knowledge of the contribution of the world’s major ice sheets and glaciers
to current and future sea level rise. It also makes fundamental contributions to understanding
changes occurring in the extent and thickness of sea ice in the Arctic and Southern Oceans.
Research using these datasets improves knowledge of the connections of the polar regions to the
global system and its change.

Details on the IceBridge campaigns and datasets can be seen at
http://nsidc.org/data/icebridge/campaign_data_summary.html.

In general, IceBridge surveys various areas in the Arctic and Antarctic each year prior to the
onset of melting. Specific flight lines are selected based on detailed planning by the IceBridge
project and science team to meet the mission goals. In the Arctic, the coverage includes:
Greenland, Arctic Sea Ice, and select Alaskan glaciers and Canadian ice caps. In the Antarctic,
the coverage includes: the Antarctic peninsula and nearby sea ice, the Amundsen sea
embayment, and select areas of both West and East Antarctica, including both the interior and
outlet glaciers. In 2013, the mission undertook its first set of postmelt season altimetry
measurements in the Arctic, and this program may continue.

The instrument suite varies by campaign, but generally includes some or all of the following:
lidar, ice and snow penetrating radar, gravimeter, magnetometer, and other instruments.

NASA point of contact Thomas Wagner

concerning this program Earth Science Division

Science Mission Directorate

NASA Headquarters

Washington, DC 20546-0001
Telephone: (202) 358-4682
E-mail: thomas.wagner@nasa.gov
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A.16 STUDIES WITH ICESAT AND CRYOSAT-2

1. Background

NASA solicits investigations to derive geophysical information from NASA'’s Ice, Cloud, and
land Elevation Satellite (ICESat) and the European Space Agency’s CryoSat-2, and link these
records with the initial data stream from ICESat-2, scheduled for launch in FY 2018. These
altimetry missions were optimized to characterize changes in the continental ice sheets of
Antarctica and Greenland and the sea ice of the Arctic and Southern Oceans. The missions’
primary goals are to understand the contributions of polar ice to current and future sea level rise
and the coupling of changes in polar sea ice cover to the Earth system. Investigations are
encouraged that:
e create long term, integrated records of change in the polar ice sheets;
e characterize processes of change in polar ice, especially couplings to climate forcings and
insight into physical processes that improves predictive models; and
e asa lower priority, any other innovative investigations using ICESat and CryoSat-2
observations for Earth science research, such as studies of ecosystem structure and
biomass, inland and ocean water heights, and clouds.

1.1. ICESat, ICESat-2, and IceBridge

The NASA Ice, Cloud, and land Elevation Satellite (ICESat) was launched in January 2003 and
ceased operations in 2009. The instrument on ICESat was the Geoscience Laser Altimeter
System (GLAS) with precise ranging capability. With an orbital inclination of 94 degrees,
ICESat observations provided critical insight into the thinning of the Arctic sea ice cover, the ice
loss from the continental ice sheets of Greenland and Antarctica, and the global distribution of
above-ground biomass. Limitations of the laser lifetime led to a revised measurement strategy
from the intended continuous operation in a 91-day repeat orbit to a set of discrete campaigns.
These campaigns were based on a 33-day near-repeat subcycle of the 91-day orbit that was
surveyed twice a year at six-month intervals. Details of the mission are available at
http://icesat.gsfc.nasa.gov/. Data can be accessed from the NASA Distributed Active Archive
Center (DAAC) at the National Snow and Ice Data Center through http://nsidc.org/data/icesat/.

ICESat’s planned successor is ICESat-2, which is currently under development and expected to
be on orbit and providing data in 2018. Details of the mission are available at
http://icesat.gsfc.nasa.gov/icesat2/. ICESat-2 will be in a near-polar orbit and have a multibeam,
photon counting instrument. It makes measurements at higher resolution and over broader swaths
that enable direct measurement of both surface elevation and slope.

The gap in space-based laser altimetry observations is being bridged by NASA’s IceBridge
Mission (http://www.nasa.gov/mission_pages/icebridge/index.html), a series of aircraft
campaigns over land and sea ice in both polar regions. The instrument suite and flights plans are
based on lidar measurements that extend the record of ICESat and offer calibration and
validation of CryoSat-2. The aircraft also have radars for mapping snow cover and the
underlying bed, as well as gravimeters and other instruments. Data and instrument descriptions
can be accessed from http://nsidc.org/data/icebridge/.
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1.2. CryoSat-2

CryoSat-2, launched in April 2010, is a radar altimetry mission of the European Space Agency
(ESA). It is designed primarily to measure sea ice thickness with sophisticated radar processing
techniques. Its measurements of sea ice freeboard complement those of ICESat and have been
validated with IceBridge observations. CryoSat-2 also has the potential to measure ice sheet
elevation and make other geophysical measurements. Details on the Cryosat-2 mission are at
http://www.esa.int/esaMI/Operations/SEM36Z8L6VE_0.html.

1.3. Scope of Program

The primary goal of this program is to continue the use of satellite altimetry for the study of
polar ice sheets.

These measurements are expected to improve knowledge of the contribution of Greenland and
Antarctica’s ice sheets to current and future sea level rise and to determine the coupling of
changes in polar sea ice to the Earth system. Investigations must be based on observations made
by ICESat, CryoSat-2, and ICESat-2 as well as exploit the complementary nature of these
missions to produce extended records. Proposers are also encouraged to use IceBridge
measurements to connect and fill gaps between ICESat and CryoSat-2 and establish pathways to
link these time series to ICESat-2.

Scientific studies based on ICESat, CryoSat-2, and ICESat-2 observations outside of the polar
ice sheets are encouraged, but will also be considered at a lower priority.

Specific goals of the program are as follows:

For the Greenland and Antarctic ice sheets, the program seeks to:
e Measure and understand elevation change in the context of improved mass balance to
understand couplings to the Earth system and contributions to sea level rise

e Gain insight into the surface mass balance, especially to improve models of polar
precipitation and surface melting

e Characterize the dynamic processes controlling ice flow and related changes in ice sheet
elevation and mass balance, especially to improve ice sheet models useful for prediction
of sea level rise

e Use satellite altimetry to determine any other properties of the ice sheets critical to
improved models of their contributions to current and future sea level rise.

For the sea ice of the Arctic and Southern oceans, the program seeks to:

e Measure and understand changes in the thickness of sea ice cover as derived from
measurements of sea ice freeboard

e Characterize the physical processes controlling Arctic sea ice loss and Antarctic sea ice
expansion, especially to improve sea ice models for hind and forecasting
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e Gain insight into surface melting, snow accumulation, age and flooding of sea ice,
especially to improve models of polar precipitation and surface melting

e Use satellite altimetry to determine any properties of polar sea ice to understand the
physical processes that control their growth and retreat, especially their connections to
climate forcings and couplings to the Earth system.

Other areas of research based on ICESat, CryoSat-2, and ICESat-2 satellite altimetry will also be
considered at a lower priority. Proposals are welcome on any topic, but studies should make a
specific effort at improving understanding of the Earth system and prepare for integration with
ICESat-2 data when it becomes available. Potential topics include, but are not limited to the
following:

e Ecosystem structure and estimation of biomass

e Change in the major glacial systems of the Alaska, Canada, and High Mountain Asia to
understand their contributions to global sea level rise and or couplings to the Earth
system

e Atmospheric processes, especially precipitation and cloud properties relevant to
interpretation of polar processes and affecting interpretation of ICESat and ICESat-2
observations

e Land surface studies, snow volume estimates, and hydrologic information derived from
water surface heights.

2. Programmatic Information

Results from investigations supported under this ROSES element are expected to advance the
Earth Science goals articulated in the 2014 Science Mission Directorate Science Plan available at
http://science.nasa.gov/about-us/science-strategy/, as well as a number of Presidential Mandates
and associated Federal research objectives; such as the National Ocean Policy
(http://www.whitehouse.gov/administration/eop/oceans/policy) emphasis on Arctic change, the
U.S. Global Change Research Program (http://www.globalchange.gov/) and its strategic plan
(http://globalchange.gov/what-we-do/strategic-planning), and the Interagency Arctic Research
Policy Science Plan (https://www.nsf.gov/geo/plr/arctic/iarpc/arc_res plan_index.jsp) which
addresses the role of glaciers, ice sheets and sea ice within the Arctic and Earth systems.

3. Summary of Key Information

Expected program budget for first year | $2.0M

of new awards

Number of new awards pending ~10-12

adequate proposals of merit

Maximum duration of awards 3 years

Due date for Notice of Intent to See Tables 2 and 3 in the ROSES Summary of
propose (NOI) Solicitation.
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Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of investigation

6 months after proposal due date.

Page length for the
Science/Technical/Management
section of proposal

15 pages; see also Chapter 2 of the NASA Guidebook
for Proposers.

Relevance to NASA

This program is relevant to the Earth Science
questions and goals in the NASA Science Plan.
Proposals that are relevant to this program are, by
definition, relevant to NASA.

General information and overview of
this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraguide
book/.

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See also Section IV of
the ROSES Summary of Solicitation and Chapter 3 of
the NASA Guideline for Proposers.

Web site for submission of proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposals
via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA001N-ICESAT?2

NASA point of contact concerning this
program

Thomas Wagner
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-4682
E-mail: thomas.wagner@nasa.gov
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A.17 ATMOSPHERIC COMPOSITION: UPPER ATMOSPHERIC COMPOSITION OBSERVATIONS

1. Scope of Program

Atmospheric composition changes affect air quality, weather, climate, and critical constituents,
such as ozone. Atmosphere-biosphere exchange links terrestrial and oceanic pools within the
carbon cycle and other biogeochemical cycles. Solar radiation affects atmospheric chemistry and
is thus a critical factor in atmospheric composition. Atmospheric composition is central to Earth
system dynamics, since the atmosphere integrates surface emissions globally on time scales from
weeks to years and couples several environmental issues. NASA’s research for furthering our
understanding of atmospheric composition is geared to providing an improved prognostic
capability for such issues (e.g., the recovery of stratospheric ozone and its impacts on surface
ultraviolet radiation, the evolution of greenhouse gases and their impacts on climate, and the
evolution of tropospheric ozone and aerosols and their impacts on climate and air quality).
Toward this end, research within the Atmospheric Composition Focus Area addresses the
following science questions:

e How is atmospheric composition changing?
e What trends in atmospheric constituents and solar radiation are driving global climate?
e How do atmospheric trace constituents respond to and affect global environmental

change?

e What are the effects of global atmospheric chemical and climate changes on regional air
quality?

e How will future changes in atmospheric composition affect ozone, climate, and global air
quality?

NASA expects to provide the necessary monitoring and evaluation tools to assess the effects of
climate change on ozone recovery and future atmospheric composition, improved climate
forecasts based on our understanding of the forcings of global environmental change, and air
quality forecasts that take into account the feedbacks between regional air quality and global
climate change. Achievements in these areas via advances in observations, data assimilation, and
modeling enable improved predictive capabilities for describing how future changes in
atmospheric composition affect ozone, climate, and air quality. Drawing on global observations
from space, augmented by suborbital and ground-based measurements, NASA is uniquely poised
to address these issues. This integrated observational strategy is furthered via studies of
atmospheric processes using unique suborbital platform-sensor combinations to investigate, for
example: (1) the processes responsible for the emission, uptake, transport, and chemical
transformation of ozone and precursor molecules associated with its production in the
troposphere and its destruction in the stratosphere and (2) the formation, properties, and transport
of aerosols in the Earth’s troposphere and stratosphere. NASA’s research strategy for
atmospheric composition encompasses an end-to-end approach for instrument design, data
collection, analysis, interpretation, and prognostic studies.

2. Upper Atmosphere Research Observational support

The principal area of research solicited through this section is for operational support of
atmospheric field measurement systems that monitor trace gas composition in the stratosphere
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and tropical upper troposphere from the ground, aircraft, and balloons. These types of
measurements include those associated with (i) the long term monitoring of ozone and ozone-
and climate-related trace gases via remote sensing techniques, and (ii) support of key
observational field missions designed to address chemical and dynamical processes that
influence upper tropospheric and stratospheric composition. In this solicitation section, NASA is
not seeking proposals for instrumentation designed to make atmospheric boundary layer
measurements or measurements of cloud/aerosol radiative or microphysical properties. Proposed
investigations may include, but are not limited to:

e Long term ground-based remote sensing network observations of atmospheric trace gas
composition, such as those prioritized under the Network for the Detection of
Atmospheric Composition Change (http://www.ndacc.org/);

e Airborne in situ and remote sensing observations of the tropical upper troposphere and
stratosphere that are key to current and potential future airborne campaigns; or

e Small and large balloon observations of atmospheric composition for maintaining
continuity of satellite calibration/validation capabilities.

With respect to the balloon-borne measurements, high-altitude/heavy-lift research balloons have
been an important component of the Aura validation program over the last few years. Future
balloon measurements should focus on validation and collaborative observations for the SAGE-
[11 instrument on the International Space Station after 2016 and the continued ozone mapping
and profiler suite (OMPS)-Limb observations on S-NPP and JPSS-2 to ensure continuity from
Aura. We anticipate that this need can be addressed at a reduced scope and level of effort.
Priority will be given to proposals that directly address the science priorities of NASA’s
atmospheric composition focus area, have the potential to be used in a yet to be planned future
airborne field campaigns in the tropical upper troposphere and lower stratosphere that can key
open questions as defined in the Atmospheric Composition community white paper available at
https://espo.nasa.gov/home/content/NASA _SMD_Workshop, and can be used to enhance data
products from EOS Aura, SAGE-111, and OMPS-Limb. Due to budget limitations, proposals that
enhance and maintain the abilities of existing established measurement techniques and recent
observations will be given priority over those proposing development and construction of new
instruments and technology or data sets that have not been obtained over the past 3 years. For
proposals to support airborne instrument activity, proposals should include activity and budgets
to support the personnel for maintenance of the instruments and data analysis of past campaigns.
Funds to support participation in future campaigns will be made available separately in future
solicitations.

3. Summary of Key Information

Expected annual program budget for ~$6.0 M

first year of new awards

Number of new awards pending ~15-20
adequate proposals of merit

Maximum duration of awards 4 years

Due date for Notice of Intent to propose | Not requested.
(NOI)
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Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Page limit for the central
Science/Technical/Management section
of proposal

15 pp; see also Chapter 2 of the NASA Guidebook
for Proposers

Relevance to NASA

This program is relevant to the Earth Science
guestions and goals in the NASA Science Plan.
Proposals that are relevant to this program are, by
definition, relevant to NASA.

General information and overview of
this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the preparation
and submission of proposals

See the NASA Guidebook for Proposers at
http://www.hg.nasa.gov/office/procurement/nragu
idebook/.

Submission medium

Electronic proposal submission is required; no
hard copy is required or permitted. See also
Section IV of the ROSES Summary of Solicitation
and Chapter 3 of the 2008 NASA Guidebook for
Proposers.

Web site for submission of proposal via
NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal via
Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA001IN-UACO

NASA point of contact concerning this
program

Kenneth W. Jucks
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-0476
E-mail: Kenneth.W.Jucks@nasa.gov
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A.18 CLOUD AND AEROSOL MONSOONAL PROCESSES-PHILIPPINES EXPERIMENT

1. Scope of Program

Atmospheric composition changes affect air quality, weather, climate, and critical constituents,
such as ozone. Atmosphere-biosphere exchange links terrestrial and oceanic pools within the
carbon cycle and other biogeochemical cycles. Solar radiation affects atmospheric chemistry and
is thus a critical factor in atmospheric composition. Atmospheric composition is central to Earth
system dynamics, since the atmosphere integrates surface emissions globally on time scales from
weeks to years and couples many environmental issues. NASA'’s research for furthering our
understanding of atmospheric composition is geared to providing an improved prognostic
capability for such issues (e.g., the recovery of stratospheric ozone and its impacts on surface
ultraviolet radiation, the evolution of greenhouse gases and their impacts on climate, and the
evolution of tropospheric ozone and aerosols and their impacts on climate and air quality).
Toward this end, research within the Atmospheric Composition Focus Area addresses the
following science questions:

e How is atmospheric composition changing?

e What trends in atmospheric composition and solar radiation are driving global climate?

e How does atmospheric composition respond to and affect global environmental change?

e What are the effects of global atmospheric composition and climate changes on regional
air quality?

e How will future changes in atmospheric composition affect ozone, climate, and global air
quality?

NASA expects to provide the necessary monitoring and evaluation tools to assess the effects of
climate change on ozone recovery and future atmospheric composition, improved climate
forecasts based on our understanding of the forcings of global environmental change, and air
quality forecasts that take into account the feedbacks between regional air quality and global
climate change. Achievements in these areas via advances in observations, data assimilation, and
modeling enable improved predictive capabilities for describing how future changes in
atmospheric composition affect ozone, climate, and air quality. Drawing on global observations
from space, augmented by suborbital and ground-based measurements, NASA is uniquely poised
to address these issues. This integrated observational strategy is furthered via studies of
atmospheric processes using unigque suborbital platform-sensor combinations to investigate, for
example: (1) the processes responsible for the emission, uptake, transport, and chemical
transformation of ozone and precursor molecules associated with its production in the
troposphere and its destruction in the stratosphere and (2) the formation, properties, and transport
of aerosols in the Earth’s troposphere and stratosphere, as well as aerosol interaction with clouds.
NASA’s research strategy for atmospheric composition encompasses an end-to-end approach for
instrument design, data collection, analysis, interpretation, and prognostic studies.

2. Description of Solicited Research

The Radiation Sciences Program is soliciting proposals for participation in an airborne campaign
to be conducted in the vicinity of the Philippines during July, August, and into early September
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of 2018 to investigate aerosol particle, cloud, meteorology/climate interactions. A single
comprehensively instrumented research aircraft is required to accomplish this research. In this
airborne campaign, the NASA P-3B will provide observations from near surface to ~9.7 km.

Aircraft measurements of atmospheric cloud and aerosol particle properties, radiation, and
meteorology parameters provide a comprehensive suite of observations to understand these
processes during the focused experiment period. They are also useful for calibration and
validation of the longer-term observations of Earth observing satellite sensors and the retrieved
data products generated from those observations. In particular, these measurements will be useful
in the calibration and validation of the more mature A-Train and Terra satellites and S-NPP and
GPM observatories. The measurements made during this campaign will also be useful in the
planning of future satellite missions, especially the Aerosol, Cloud, and Ecosystems (ACE)
mission.

2.1 Cloud and Aerosol Monsoonal Processes-Philippines Experiment

The Cloud and Aerosol Monsoonal Processes-Philippines Experiment (CAMP2Ex) will address
key questions regarding the interactions among clouds, aerosols, and meteorology, as driven by
solar radiation and radiation emitted from the Earth’s surface. The field campaign will take place
in the vicinity of the Philippines and will focus on the influences of aerosol particles from
biomass burning and anthropogenic particle emissions. Primary observations will include cloud
properties, aerosol particle properties, meteorological parameters, as well as solar radiation and
radiation emitted from the Earth’s surface. The CAMP?Ex campaign will take place during the
period from July to early September 2018 to investigate the impact of biomass burning and
pollution aerosol particles during the Southwest Monsoon.

A CAMP?Ex white paper, which describes the scientific background, science questions and
experimental approach, can be found at: https://espo.nasa.gov/CAMP2Ex_White Paper.
CAMP?Ex primary observations will emphasize measurements of cloud properties, aerosol
particle properties, and meteorological parameters, as well as solar radiation and radiation
emitted from the Earth’s surface. The primary goals of CAMP?Ex are to provide key calibration
and validation data for satellite observations in the Maritime Continent in the vicinity of the
Philippines and to address the following scientific goal, objective, and specific questions.

The overall scientific goal of CAMP?Ex is to characterize the role of anthropogenic and natural
aerosol particles in modulating the frequency and amount of warm and mixed phase precipitation
in the vicinity of the Philippines during the Southwest Monsoon.

The central objective of CAMP?Ex will be to provide a comprehensive 4-D observational view
of the environment of the Philippines and its neighboring waters in terms of microphysical,
hydrological, dynamical, thermodynamical, and radiative properties of the environment,
targeting the environment of shallow cumulus and cumulus congestus clouds.
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Aerosol and Cloud Microphysics Questions:

(a) How do the composition and concentrations of aerosol particles (including those of cloud
condensation nuclei (CCN) and, secondarily, ice nuclei (IN)) affect the optical and
microphysical properties of shallow cumulus and congestus clouds and the development of
precipitation from these clouds?

(b) How does the composition and concentration of aerosols (including those of CCN and,
secondarily, IN) impact the latent heating and invigoration of congestus clouds, and hence
their potential transition to deep convection and larger precipitation rates?

Cloud and Aerosol Radiation Questions:

(a) How does the observed spatial heterogeneity in the aerosol and cloud field impact the spatial
distribution of radiative heating rates in the atmosphere and the surface?
(b) How do observed changes in the aerosol field directly and indirectly impact the spatial and

temporal distribution of radiative heating rates in the atmosphere and at the surface?

(c) How do these changes in the radiative heating rates feedback into the evolution of the
aerosol, cloud, and precipitation fields?

(d) To what extent does the heterogeneity of the atmosphere impede the use of satellite remotely
sensed products for quantifying aerosol-induced changes to cloud and precipitation
properties?

Meteorological Relationships Between Aerosol and Cloud Lifecycle Questions:

(a) To what extent are perceived aerosol-cloud interactions studies confounded and/or modulated
by co-varying meteorology?

(b) By what meteorological mechanisms do polluted conditions transition into background
conditions?

(c) What meteorological features are the most influential in regulating the distribution of aerosol
particles throughout the atmosphere and ultimately aerosol lifecycle (sources, sinks, and
advection)?

(d) What is the statistical variability in aerosol particle concentrations within an airmass and to
what extent is knowledge of large-scale aerosol fields and wet deposition in the region
sufficient to predict regions of anthropogenically induced aerosol-cloud-precipitation
interaction?

3. Programmatic Information

3.1 Programmatic Priorities

Two types of proposals will be considered for support under this ROSES-2016 element. First,
proposals requesting support for in situ and remote-sensing measurements to be deployed on the
NASA P-3B and, second, campaign leadership and flight planning will be considered under this
solicitation.

Highest priority will be given to instrument proposals consistent with mission objectives (as

described in the mission white paper) and with proven performance heritage. It is not appropriate
to propose for significant new instrument development under this call; however, consideration
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will be given for minor modifications and improvements to existing instruments as may be
required to address campaign goals and objectives. In order to ensure the production of useful
datasets and the initial analysis of the data collected during the field phase of CAMP?EX,
instrument proposals may request support for up to five project years.

Campaign leadership and flight planning proposals may include requests for support for the field
campaign lead, as well as forecast modeling for meteorology and parameters listed as essential
for CAMP?EXx in the white paper. Support for these activities is limited. As a result, only those
leadership and flight planning activities deemed as essential will be supported. Proposals for
these efforts may request support for up to three project years.

Satellite teams are welcome to participate in CAMP?Ex by providing near real-time observations
and interpretation to guide flight planning, as well as by establishing specific
calibration/validation needs for incorporation into aircraft flight plans. However, program
resources to support these activities will be limited.

The campaign leader is expected to play an important role in campaign organization, flight
planning, and data analysis. Thus, proposals for campaign leader must be submitted as part of
proposals for other activities. The leadership section need not be extensive and should be limited
to three additional pages. The leadership section should describe previous campaign leadership
experience, expertise that will enhance effectiveness and efficiency, and an approach to
CAMP’Ex campaign management. The budget for leadership activities should be presented
separately from the budget for the rest of the proposed CAMP?Ex related activities. The two
budgets should be detailed in the budget section of the proposal, but personnel salary figures
should be redacted from the budget section of the proposal. The total (i.e., combined) budget
should be presented in the budget forms in the proposal cover pages.

A solicitation for additional postcampaign data analysis and modeling proposals using
CAMP?Ex observations will be published at a later time.

3.2 Funding Guidelines

Proposals may request funding to cover the costs of preparation, integration (shipping to Wallops
Flight Facility), field deployment, data processing, data analysis, and interpretive modeling.
Personnel support at an appropriate and justifiable level related to these activities will be
considered. Because it is not possible to accurately budget field campaign travel costs until
deployment details are finalized, proposers should not include travel costs for science team
meetings, integration, and deployment in the proposal budget. Rather, proposers should submit a
workforce plan for integration and deployment, including the total number of personnel and their
respective schedules consistent with programmatic priorities. Proposals may include travel to
conferences taking place after the field campaign to present results.

4. Summary of Key Information

Expected annual program budget for | ~$1.9MinFY17; ~$3.4 M in FY18; ~$3.4 M in FY
new awards. 19; ~$2.7 M in FY20; ~$2.7 M in FY21
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Number of new awards pending
adequate proposals of merit

~15

Maximum duration of awards

3 project years for leadership and flight planning; 5
project years for measurements

Due date for Notice of Intent to
propose (NOI)

Not requested.

Due date for proposals

See Tables 2 and 3 in the Summary of Solicitation of
this NRA.

Recommended Start Date for Awards

August 1, 2017.

Page limit for the central
Science/Technical/Management
section of proposal

15 pp for standard proposals, see also Chapter 2 of
the NASA Guidebook for Proposers. 3 additional pp
for proposals including campaign leadership.

Relevance to NASA

This program is relevant to the Earth Science
questions and goals in the NASA Science Plan.
Proposals that are relevant to this program are, by
definition, relevant to NASA.

General information and overview of
this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hq.nasa.gov/office/procurement/nraquid
ebook!/.

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See also Section IV of
the ROSES Summary of Solicitation and Chapter 3 of
the NASA Guidebook for Proposers.

Web site for submission of proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal
via Grants.gov

http://grants.gov (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA001IN-CAMP2EXx

NASA point of contact concerning
this program:

Hal Maring
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-1679
E-mail: hal.maring@nasa.gov
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A.19 ATMOSPHERIC COMPOSITION: AURA SCIENCE TEAM AND ATMOSPHERIC COMPOSITION
MODELING AND ANALYSIS PROGRAM

NOTICE: Because of Emergency Maintenance between 10:00 p.m. on
August 17, 2016, and 6:00 a.m. on August 18, 2016, engineers will replace a
failing component on one of the routing devices that hosts the NSPIRES web
page. For at least part of this time, NSPIRES will not be available. As a
result, proposals to Program Element A.19 Atmospheric Composition: Aura
Science Team and Atmospheric Composition Modeling and Analysis are now
due August 19, 2016.

1. Scope of Program

Atmospheric composition changes affect air quality, weather, climate, and critical constituents,
such as ozone. Atmosphere-biosphere exchange links terrestrial and oceanic pools within the
carbon cycle and other biogeochemical cycles. Solar radiation affects atmospheric chemistry and
is thus a critical factor in atmospheric composition. Atmospheric composition is central to Earth
system dynamics, since the atmosphere integrates surface emissions globally on time scales from
weeks to years and couples several environmental issues. NASA'’s research for furthering our
understanding of atmospheric composition is geared to providing an improved prognostic
capability for such issues (e.qg., the recovery of stratospheric ozone and its impacts on surface
ultraviolet radiation, the evolution of greenhouse gases and their impacts on climate, and the
evolution of tropospheric ozone and aerosols and their impacts on climate and air quality).
Toward this end, research within the Atmospheric Composition Focus Area addresses the
following science questions:

e How is atmospheric composition changing?

e What trends in atmospheric composition and solar radiation are driving global climate?

e How does atmospheric composition respond to and affect global environmental change?

e What are the effects of global atmospheric composition and climate changes on regional
air quality?

e How will future changes in atmospheric composition affect ozone, climate, and global air
quality?

NASA expects to provide the necessary monitoring and evaluation tools to assess the effects of
climate change on ozone recovery and future atmospheric composition, improved climate
forecasts based on our understanding of the forcings of global environmental change, and air
quality forecasts that take into account the feedbacks between regional air quality and global
climate change. Achievements in these areas via advances in observations, data assimilation, and
modeling enable improved predictive capabilities for describing how future changes in
atmospheric composition affect ozone, climate, and air quality. Drawing on global observations
from space, augmented by suborbital and ground-based measurements, NASA is uniquely poised
to address these issues. This integrated observational strategy is furthered via studies of
atmospheric processes using unigque suborbital platform-sensor combinations to investigate, for
example: (1) the processes responsible for the emission, uptake, transport, and chemical
transformation of ozone and precursor molecules associated with its production in the
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troposphere and its destruction in the stratosphere and (2) the formation, properties, and transport
of aerosols in the Earth’s troposphere and stratosphere, as well as aerosol interaction with clouds.
NASA'’s research strategy for atmospheric composition encompasses an end-to-end approach for
instrument design, data collection, analysis, interpretation, and prognostic studies.

2. Aura Science Team and ACMAP Activities

This program element seeks proposals for the analysis of satellite remote-sensing data of the
Earth’s atmosphere, particularly those using data generated by the Earth Observing System
(EOS) Aura satellite. Observations from Aura include those from the Microwave Limb Sounder
(MLS), Ozone Monitoring Instrument (OMI), Tropospheric Emission Spectrometer (TES), and
High Resolution Dynamics Limb Sounder (HIRDLS) that ceased operation in 2008. We are also
encouraging proposals that combine data from Aura with data from other sensors within the "A-
Train", S-NPP orbit, or morning crossing constellations (particularly Aqua, Terra, CALIPSO,
and CloudSAT, S-NPP) or satellites or instruments from other space agencies (for example;
SciSat/ACE, MetQOp), ground based networks (e.g., but not limited to ozonesondes, NDACC,
AGAGE, AERONET, and MPLNET), and NASA suborbital campaigns (e.g., but not limited to
DISCOVER-AQ, ATTREX, CARVE, and SEAC4RS). These proposals should enable NASA
research in the area of stratospheric and tropospheric chemistry, as well as improve the
measurements of aerosols and trace gases, and determining the impacts of trace gasses and
aerosols on climate and air quality. Proposals should specifically address the use of the satellite
data.

The Atmospheric Composition Modeling and Analysis Program (ACMAP) addresses the
following research issues, all of which are relevant to the data sets from Aura:

» Tropospheric air quality and oxidation efficiency,

» Pollution-generated aerosols where they impact cloud properties,
» Stratospheric chemistry, including ozone depletion, and

* Chemistry/climate interactions.

Studies of long-term trends in atmospheric composition (potentially using both current and past
mission data sets) are also of interest to the ACMAP program, where the connection between
cause and effect is elucidated using models. The program is interested in studies that integrate
observations from multiple instruments with models to address attribution and predictions.

Proposals directed to ACMAP priorities are encouraged to make use of Aura observations, but
their use is not mandatory.

ACMAP is focused primarily on data analysis, model utilization, and model evaluation, rather
than model development. Proposals with a primary focus on model development and only a
secondary focus on utilization and data analysis are not encouraged.

The goals of this program element include:

e Developing new or significantly improving existing data products from the EOS Aura
instruments using Level 2 data;
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Developing new or significantly improved Level 2 data that are not supported by the
Aura project core data analysis budget (http://disc.sci.gsfc.nasa.gov/Aura/);

Using Aura data to track changes in stratospheric and tropospheric composition,
determine the exchange of trace gases within the troposphere, between the stratosphere
and troposphere, and estimate the transport properties of the stratosphere and upper
troposphere;

Using Aura data along with other satellite trace gas data sets to quantify and map
emissions and quantify the impact of long-range transport and export of trace gases
important to air quality;

Using the above-described data sets to study tropospheric air quality and oxidizing
capacity of the troposphere, including the effects of climate change on tropospheric air
quality and air quality on climate, and studies of the attribution of changes in air quality
and oxidizing capacity over the past 20 years;

Using the above-described data sets to study aerosol characteristics with respect to their
impacts on tropospheric chemical processes, including studies that deal with the effects
of clouds on atmospheric chemical processes, either by changing the radiative properties

of the atmosphere or by providing a place for aqueous chemical reactions to occur;
e Using Aura data to better merge the activities of the atmospheric composition research
community and air quality monitoring activities of other agencies within the United

States.

NASA encourages proposals that develop new Level 2 or high level data products to include a
representative from the Instrument Team which produced the original data.

A-Train (Aura, CALIPSO, Aqua) instrument algorithm maintenance, incremental algorithm
improvement, data product and the production of standard data products are excluded from this

program element.

3. Proposal requirements

Expected program budget for first ~ $7.0M/year
year of new awards

Number of new awards pending ~15-25
adequate proposals of merit

Maximum duration of awards 3 years

Due date for Notice of Intent to
propose (NOI)

Not requested.

Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of
investigation

6 months after proposal due date.

Page limit for the central
Science/Technical/Management
section of proposal

15 pp; see also Chapter 2 of the NASA Guidebook for
Proposers
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Relevance to NASA

This program is relevant to the Earth Science questions
and goals in the NASA Science Plan. Proposals that are
relevant to this program are, by definition, relevant to
NASA.

General information and overview
of this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hg.nasa.gov/office/procurement/nraguidebo
ok/

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See Section IV of the
ROSES Summary of Solicitation and Chapter 3 of the
NASA Guidebook for Proposers.

Web site for submission of proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal
via Grants.gov

http://grants.gov (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA001IN-ACMAP

NASA point of contact concerning
this program

Kenneth W. Jucks
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-0476
E-mail: kenneth.w.jucks@nasa.gov

Richard S. Eckman
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-2567
E-mail: richard.s.eckman@nasa.gov
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A.20 ATMOSPHERIC COMPOSITION: TROPOSPHERIC COMPOSITION PROGRAM

NOTICE: The Tropospheric Composition Program (TCP) will not be
competed in ROSES-2016. The TCP program is tentatively scheduled to next
solicit proposals in ROSES-2017. Proposers with interests that match the
TCP programmatic objectives are encouraged to submit to A.19
Atmospheric Composition: AURA Science Team and Atmospheric
Composition Modeling and Analysis Program and A.18 Cloud and Aerosol
Monsoonal Processes - Philippines Experiment (CAMP’EX).

The Tropospheric Composition Program (TCP) seeks to improve the utility of satellite
measurements in understanding of global tropospheric ozone and aerosols, including their
precursors and transformation processes in the atmosphere. Ozone and aerosols are fundamental
to both air quality and climate. The program emphasizes suborbital and ground-based
measurements acquired during focused field deployments. Along with the other Atmospheric
Composition programs, TCP also sponsors interpretation of these comprehensive, but infrequent,
measurements to improve the continuous monitoring of tropospheric ozone and aerosols from
space and the improvement of prognostic models. TCP also supports limited laboratory studies
that are directly relevant to improved understanding of tropospheric chemistry.

For further information about the Tropospheric Composition Program, contact:

Barry Lefer
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-3857
E-mail: barry.lefer@nasa.gov
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A.21 TERRESTRIAL HYDROLOGY

1. Scope of Program

The NASA Terrestrial Hydrology program (THP) has the scientific objective to use remote
sensing to develop a predictive understanding of the role of water in land-atmosphere
interactions and to further the scientific basis of water resources management. The NASA THP
is a component of the Global Water and Energy Cycle Focus Area (see Section 2.4 of Appendix
A.l).

THP uses NASA’s unique view from space to study hydrologic processes associated with runoff
production, hydrologic fluxes at the land-air interface, and terrestrial water stores. THP works in
concert with other Earth Science Division (ESD) programs, also studying the global water cycle
(e.g., precipitation, physical oceanography), to describe and understand the connections between
the cycle’s different parts. THP fosters the development of hydrologic remote sensing theory, the
scientific basis for new hydrologic satellite missions, hydrologic remote sensing field
experiments, and the interface of hydrology with other disciplines, such as those addressed by
the Terrestrial Ecology program and Modeling Analysis and Prediction (see ROSES-2016
elements A.4 and A.13, respectively). Particular emphasis is placed on the application of
satellite-based remotely sensed data for characterizing, understanding, and predicting the
terrestrially linked components of the hydrologic cycle and the dynamics of large-scale river
basins. THP is currently focused on research relating to multiple missions, either currently
operating, such as Gravity Recovery and Climate Experiment (GRACE), Global Precipitation
Measurement (GPM) and Soil Moisture Active Passive (SMAP); or in planning and
development, such as the Gravity Recovery and Climate Experiment Follow-On (GRACE-FO)
and the Surface Water Ocean Topography (SWOT). THP projects are also extensively using data
collected at previous or current field campaigns and projects, such as SMAPVEX
(http://smap.jpl.nasa.gov), AirMOSS (http://airmoss.jpl.nasa.gov), or numerous others, both
national and international. THP furthers study of the relationship between satellite
interferometric measurements of surface deformation and changes in underground water stores.

THP continues to encourage use of NASA investments to improve the use of remote sensing
information in weather and climate models, primarily through data assimilation approaches
involving land surface models. The Land Information System (LIS; http://lis.gsfc.nasa.gov)
provides a modeling test bed for potential investigations of this domain, along with an entrée into
activities of other U.S. agencies.

THP is one of the nation’s programs supporting the U.S. Global Energy and Water Cycle
Exchanges Project (U.S. GEWEX) and the U.S. Global Research Program (USGCRP),
especially its recent annual priorities related to Water Cycle extremes.

More information on current THP projects and plans, as well as links to related field campaigns,
can be found at mission specific websites e.g., http://smap.jpl.nasa.gov/ or
http://swot.jpl.nasa.gov/.
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2. Next Generation Cold Land Processes Experiment

The Cold Land Processes Field Experiment (CLPX) conducted in 2002-2003 was conceived of
and planned by THP’s Cold Land Processes Working Group. More information on CLPX can be
found at www.nohrsc.noaa.gov/~cline/clpx.html. Much was learned from data collected during
CLPX and subsequent investigations, in particular that snow is an elusive quantity to measure
from space, requiring multiple wavelengths and different sensor types (e.g., active and passive)
to fully satisfy all that desire snow observations. NASA seeks to plan the next iteration of CLPX
with an emphasis on improving articulation of satellite remote sensing strategies and
requirements, while still connecting to and building on the original motivation of CLPX.

Quantitative understanding of cold land processes over large areas will require synergistic
advancements in 1) understanding how cold land processes, most comprehensively understood at
local or hillslope scales, extend to larger scales, 2) improved representation of cold land
processes in coupled and uncoupled land-surface models, and 3) a breakthrough in large-scale
observation of hydrologic properties, including snow characteristics, soil moisture, the extent of
frozen soils, and the transition between frozen and thawed soil conditions.

It is anticipated that significant field activities, involving aircraft instruments, would occur, in
North America, early in 2019 and span three consecutive winters.

3. Solicited Investigations

To initiate the development of The Next Generation Cold Land Processes Experiment, NASA
solicits projects to:
1. Refine and articulate new motivating science questions.
2. Integrate individual project research questions into a single motivating science plan.
3. Fuse individual in situ and airborne plans into an implementation plan that addresses the
science plan.
4. Lead the first year implementation of the field activity

Note that once the individual science and implementation plans are written, another solicitation,
and/or other mechanisms, will be used to acquire and/or enable the necessary components to
successfully carry out the full three years of the field campaign.

Although multiple projects will be selected, each project should address its own postulated
question(s) by including: (1) a plan of analysis of existing data and/or modeling studies to
determine optimum in situ and aircraft observation strategies. This should be done in strong
coordination with the aforementioned goal of “improving articulation of satellite remote sensing
strategies and requirements;" (2) requirements to guide field site selection to provide appropriate
environmental conditions (e.g. snow pack properties) as well as logistical services (e.g. power,
field access); and (3) an initial approximation of the necessary in situ and/or airborne sampling
design, including the number of observations and necessary human and instrument resources.
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Project leaders will form a team that will require a composite set of knowledge covering, but not
limited to:

. Snow physics and properties

. Remote sensing of snow across multiple wavelengths and sensor approaches (e.g., active
and passive)

. Snow modeling spanning hydrologic, land-surface, and radiative transfer models and
including data assimilation approaches

o Snow field observations, equipment, and techniques

. Snow data set assemble and archival

. Comparable international snow observation and satellite planning activities

Project leaders will use their knowledge of the above topics, and other areas, to provide expert
guidance to formulate the science and experiment plans. Project leaders should outline what role
they would take during the first year of field activity, as well as any precampaign activity that
might be required (e.g., warm season equipment installation).

Proposals should note experiences of the Principal Investigator (PI) in (1) planning and
executing snow field campaigns, and (2) snow remote sensing systems, either airborne or
satellite.

3.1 Expected Project Requirements and Timelines

Project leaders should anticipate attending approximately three group meetings in the initial year
of their investigation (i.e., calendar year 2017). These meetings will fuse together individual
project plans into the science and experiment plans. In so doing, project leaders will work with
NASA scientists and engineers to select desired field sites to be used and they may aid in
securing appropriate permissions and agreements with local property owners.

Projects may extend past the typical three year lifetime if, and only if, years four and five are
solely focused on supporting graduate students (including involved students who graduated
during the timespan of the project) to allow them to transition from field participants to field
campaign leaders during project years four and five. Proposals of these projects should include a
description of how the precampaign analysis activities could be employed by these graduate
students (or those recently graduated) to respond to lessons learned during the first field season
to advise on how aspects of the field campaign sampling strategies could be altered to yield
improved data sets.

4. Programmatic Information

Total funds available for work selected under this solicitation are approximately $1.5M per
annum for the first three years and $900K per annum for years four and five.

The program anticipates making approximately twelve selections. It is anticipated that project
start dates will be January 2017.
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5. Table of Key Information

Expected annual program budget for
new awards

~ $1.5M for years 1-3, $900K for years 4-5

Number of investigator awards ~12
pending adequate proposals of merit
Maximum duration of awards 5 years

Due date for Notice of Intent to
propose (NOI)

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Due date for proposals

See Tables 2 and 3 in the ROSES Summary of
Solicitation.

Planning date for start of investigation

January 2017

Page limit for the central
Science/Technical/Management
section of proposal

10 pp; see also Chapter 2 of the NASA Guidebook
for Proposers

Relevance to NASA

This program is relevant to the Earth Science
guestions and goals in the NASA Science Plan.
Proposals that are relevant to this program are, by
definition, relevant to NASA.

General information and overview of
this solicitation

See the ROSES Summary of Solicitation.

Detailed instructions for the
preparation and submission of
proposals

See the NASA Guidebook for Proposers at
http://www.hqg.nasa.qov/office/procurement/nraquid
ebook/.

Submission medium

Electronic proposal submission is required; no hard
copy is required or permitted. See also Section IV of
the ROSES Summary of Solicitation and Chapter 3
of the NASA Guidebook for Proposers.

Web site for submission of proposal
via NSPIRES

http://nspires.nasaprs.com/ (help desk available at
nspires-help@nasaprs.com or (202) 479-9376)

Web site for submission of proposal
via Grants.gov

http://grants.gov/ (help desk available at
support@grants.gov or (800) 518-4726)

Funding opportunity number for
downloading an application package
from Grants.gov

NNH16ZDA001IN-THP

NASA point of contact concerning this
program

Jared Entin
Earth Science Division
Science Mission Directorate
NASA Headquarters
Washington, DC 20546-0001
Tel: 202-358-0275
Email: jared.k.entin@nasa.gov
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A.22 NASA ENERGY AND WATER CYCLE STUDY

NOTICE: The NASA Energy and Water Cycle Study (NEWS) program will
not be competed in ROSES-2016.

1. Scope of Program

The current state and evolution of the environment are critically intertwined with the water and
energy cycles of the climate system. Progress towards comprehensive understanding of both
cycles is enabling a better description of the current state of the climate, as well as the subtle
shifts that may be going on. While global warming is often summarized as an index of mean
temperatures, it is alterations of the water cycle that may be most relevant to life on Earth,
especially human society. Water is fundamentally within the center of what all life needs to
survive and thrive on the planet and it is no different for human society whose agriculture,
energy production, recreation, etc., all require water.

Accomplishing any goals related to better understanding these two cycles requires, in part, an
accurate accounting of the key reservoirs and associated fluxes, including their spatial and
temporal variability. To accomplish this, integration of existing observations and research tools
is a requirement. To achieve this, the NASA Energy and Water Cycle Study (NEWS) grand
challenge can be summarized as documenting and enabling improved, observationally based,
predictions of water and energy cycle consequences of Earth system variability and change. This
challenge requires documenting and predicting trends in the rate of the Earth’s water and energy
cycling that corresponds to climate change and changes in the frequency and intensity of
naturally occurring related meteorological and hydrologic events, which may vary as climate
may vary in the future. The cycling of water and energy has obvious and significant implications
for the health and prosperity of our society. The importance of documenting and predicting water
and energy cycle variations and extremes is necessary to accomplish this benefit to society.

A coordinated team effort is required that will integrate NASA’s global water and energy cycle
resources to directly address the NEWS challenge. More information on NEWS is available at
http://nasa-news.org. Interested collaborators with NEWS are specifically recommended to
review progress and plans of current NEWS activities that are available at this web location.

Through national and international relationships, NEWS will ultimately facilitate NASA
providing added value to the Earth observations resulting from NASA research and
development, assist in bringing in added satellite calibration/evaluation data sources, and deliver
independent observationally-based data sets for evaluating 4-dimensional data assimilation
(4DDA) and prediction capabilities on a regional and global basis.

The overarching goal of NEWS investigations is to integrate Earth Science Research Program
components to make decisive progress toward the NEWS challenge. To achieve this objective,
the NEWS investigations will integrate and interpret past, current, and future space based and in
situ observations into assimilation and prediction products and models that are global in scope.
These activities will serve efforts to improve understanding, modeling, and information for
global prediction systems. To achieve these goals, the NEWS investigations must recognize that
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accurate prediction of not only trends in the mean, but also extremes and abrupt changes, is a key
step toward useful applications. The critical feedbacks within the overall NEWS strategy are the
lessons that scientific analysis, modeling, prediction, and consequences can guide and identify
the technological and observational requirements of future NASA missions.

2. Point of Contact for Further Information

Jared K. Entin
Earth Science Division
Science Mission Directorate
National Aeronautics and Space Administration
Washington, DC 20546-0001
Telephone: (202) 358-0275
E-mail: Jared.K.Entin@nasa.gov
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A.23 WEATHER AND ATMOSPHERIC DYNAMICS

1. Background

The study of weather includes an analysis of the dynamics of the atmosphere and its interaction
with the oceans and land. Improvement of our understanding of weather processes and
phenomena is crucial in gaining an understanding of the Earth system. The Weather Focus Area
(http://science.nasa.gov/media/medialibrary/2015/08/03/Weather _Focus_Area_Workshop Repor
t 2015.pdf) is primarily designed to apply NASA scientific remote sensing expertise to the
problem of obtaining accurate and globally distributed measurements of the atmosphere and the
assimilation of these measurements into research and operational weather forecast models in
order to improve and extend U.S. and global weather prediction. NASA-sponsored research
continues to gain new insight into weather and extreme-weather events by the utilization of data
obtained from a variety of satellite platforms (TRMM, GPM, Aqua, Terra, Suomi NPP,
CloudSat, CALIPSO, SMAP and CYGNSS) and hurricane-themed tropical field experiments.

1.1 Scope of Program

This solicitation is aimed at enabling improved predictive capability for certain weather and
extreme weather events in four specific areas. The first one relates to the use of past NASA
airborne data from a long series of field experiments, and in conjunction with satellite data and
numerical models, to better understand tropical cyclone genesis and intensity changes. The
second one is focused on utilizing the soon to be launched CYclone Global Navigation Satellite
System (CYGNSS) satellite mission for the study of the Madden-Julian oscillation (MJO) and
tropical cyclones. The third one offers research opportunities related to the upcoming availability
of a Lightning Imaging Sensor (LIS) on the International Space Station (ISS), and, the last one
describes an opportunity related to the conduct of a field experiment in 2017.

2. Proposal Opportunity

The four research areas or subelements are described below. A number of potential research
items are suggested in each case. These suggestions do not form a complete list and not all items
covered in these lists are likely to be selected for funding. Also, these suggestions are optional.
All worthy research ideas related to the four subelements will be entertained. As mentioned in
Section 3, the maximum duration of awards is three years. Approximate per year funding
available for the subelements are $0.6M for 2.1, $0.6M for 2.2, $0.5M for 2.3 and $1.5M in the
first year and $1.0M for year 2 and year 3 for 2.4. Proposers may address more than one
subelement by submitting a separate proposal for each subelement.

2.1 Hurricane Science Research

A major goal of NASA’s Hurricane Science Research is to better understand the physical
processes that control hurricane intensity change using data from airborne and space-based
platforms. Since 1998, NASA has conducted several hurricane related field campaigns. In 2010,
NASA conducted the Genesis and Rapid Intensification Processes (GRIP) experiment
(http://grip.nsstc.nasa.gov/) and collected a wealth of data in developing and rapidly intensifying
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storms. During the hurricane seasons of 2012-2014, NASA'’s Hurricane and Severe Storm
Sentinel (HS3) investigation (http://www.espo.nasa.gov/hs3) obtained additional observations
particularly relevant to the interaction of storms with their environment. NASA’s suite of
satellites that are relevant to tropical cyclones include the Tropical Rainfall Measuring Mission
(TRMM), the Global Precipitation Measurement (GPM) mission, Agua, and Terra, among
others, as well as future missions such as CYGNSS (http://cygnss-michigan.org), TROPICS
(Time-Resolved Observations of Precipitation structure and storm Intensity with a Constellation
of Smallsats https://tropics.ll.mit.edu) as is the National Oceanic and Atmospheric
Administration’s GOES-R (http://www.goes-r.gov) satellite.

This opportunity relates to the use of NASA airborne data from Convection and Moisture
Experiment-3 (CAMEX-3 