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ESD Research Strategy Provides Flexibility

« Simplify Research organization structure
(transition to Spheres)

» Use directed funds to maintain
community-serving capabilities

* Provide steady cadence of ROSES
opportunities for all

« Streamline and accelerate the
ROSES application, evaluation,
and award processes

* Enhance communication to our science
community

03.18.2026




ESD Research advances Earth system science by enabling the use of satellite, airborne, and
ground-based observations, along with modeling approaches, to improve understanding of
Earth processes.

Cryosphere

Studies polar ice, including the Antarctic and
Greenland ice sheets, polar glaciers, seaice in
the Arctic and Southern Oceans, and the
cryosphere’s link to Earth system.

Atmosphere

Studies the dynamics and thermodynamics of the
atmosphere, its physical and chemical
composition, and the interdependent impacts that
these have on the Earth’s radiative balance, air
quality, and weather.

Hydrosphere

Improves the observation, understanding,
and prediction of water and energy in the
Earth System across land, ocean, and the
atmosphere through the integration of
measurements from satellites, surface
networks, and airborne campaigns.

Geosphere

Studies processes and changes in the
Earth’s core, mantle, and crust along with
surface topography and geology, and the
hazards they generate, along with studying
geodesy and geodynamics.

Biosphere

Studies the interactions between/within terrestrial and aquatic ecosystems,
along with changes in their biogeochemistry and biodiversity, to further
understand the Earth system in which both human-induced and natural

5 i changes influence productivity and the availability of natural resources.



Enabling Capabilities

Foundational cross-cutting activities, opportunities,
technologies, systems, or processes that benefit all
Earth Science Division elements and science Spheres.

Airborne Science Program
Integrated Earth System Modeling
Ground Networks, Calibration Labs, and Crowdsourcing

Early Career Research




Goal: Reduce Submission Burden and
Reviewer Workload While Increasing
Productivity and Efficiency

S3IS0OH

Some potential changes include:

1. ESD Research releasing an element for each Sphere
instead of each program

2. Implementing a two-step process or mandatory NOI
Reducing proposal length (5, 10, and 12 pages)

4. Proposing a fixed dollar amount with budget submitted
and finalized after selection

5. Open solicitation with no due dates
6. Utilizing pre-panel reviews for modified proposal triage

=

Implementing some or all of these measures will reduce review
time (proposal submittal to selection decision) from six months to
5 under three months.
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Past and Current ROSES-25 Elements

January 13, 2026

A.2 Earth Venture: TROPICS and PREFIRE Science and Applications Team

May 14, 2026 (Step-2)

A.3 NASA ISRO Synthetic Aperture Radar (NISAR) Mission Data, Applications, Research,
and Technology (DART) Team

No Due Date

A.4 Rapid Response and Novel Research in Earth Science (RRNES)

September 9, 2025

A.5 Earth Venture Suborbital-4 Snow4Flow Science Team

April 14, 2026 (Step-2)

A.6 Earth Venture Suborbital-4 Landslide Change Characterization Experiment (LACCE)
Science Team

December 16, 2025

A.7 Water Quality Applications

January 20, 2026

A.8 Water Resources Applications

January 9, 2026

A.9 User-Centered Applications with Large Earth Foundation Models

No Due Date

Link to ROSES-25 Table of Solicited

A.10 INNOVATE

Research Programs



https://nspires.nasaprs.com/external/viewrepositorydocument/cmdocumentid=1041498/solicitationId=%7B0073A14E-AFC3-13BD-0128-56AFE0030B08%7D/viewSolicitationDocument=1/Table%203%20ROSES-2025_Amend%2048.html
https://nspires.nasaprs.com/external/viewrepositorydocument/cmdocumentid=1041498/solicitationId=%7B0073A14E-AFC3-13BD-0128-56AFE0030B08%7D/viewSolicitationDocument=1/Table%203%20ROSES-2025_Amend%2048.html
https://nspires.nasaprs.com/external/viewrepositorydocument/cmdocumentid=1041498/solicitationId=%7B0073A14E-AFC3-13BD-0128-56AFE0030B08%7D/viewSolicitationDocument=1/Table%203%20ROSES-2025_Amend%2048.html
https://nspires.nasaprs.com/external/viewrepositorydocument/cmdocumentid=1041498/solicitationId=%7B0073A14E-AFC3-13BD-0128-56AFE0030B08%7D/viewSolicitationDocument=1/Table%203%20ROSES-2025_Amend%2048.html
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Planned ROSES-25 Elements

A.11 Early Career Investigator Program in Earth Science (ECIP-ES)

A.12 Earth Venture Suborbital-4 Hemispheric Airborne Measurements of Air Quality (HAMAQ)
Science Team

A.13 Accelerating Earth Solutions

A.14 Atmosphere

A.15 Biosphere

A.16 Cryosphere

A.17 Geosphere

A.18 Hydrosphere

F.X Future Investigators in NASA Earth and Space Science and Technology (FINESST)
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Earth System
Science

Atmosphere
Biosphere
Cryosphere
Geosphere
Hydrosphere

Integrated Earth
System Modeling
(IESM)

Professional
Engineering and
Scientist Exchange
Program (PESEP)

Technology

* FireSense
Technology

* Intelligent Systems

» Venture Technology
Accelerator

Planned ROSES-26 Elements

Estimated for Summer 2026 (release date and elements subject to change)

Earth Action

Accelerating Earth
Solutions

Agriculture

Commercial Data
Calibration and Validation

Disaster Risk Reduction,
Recovery, Resilience

Energy & Infrastructure
INNOVATE

User-Centered
Applications from Large
Earth Foundational
Models

&

ESD and SMD

Future Investigators in
NASA Earth and Space
Science and Technology
(FINESST)

Multisource Integrated
Observatory (MIO)

Rapid Response and
Novel Research in Earth
Science (RRNES)

Supporting High-Impact
Opportunities for Uniting
Teams (SHOUT)



S3IS0OH

NASA Earth Science Research Results Portal

BioSCape grows the biodiversity remote sensing user
community by delivering hands-on training
opportunities.

Ashley Brauweiler shows how a NASA project in Labrador will help predict weather

CBCNEWS
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Meetings

JGR Atmospheres

A~ e
AN LGl

RESEARC] < KAZR-CloudSat Analysis of Snowing Profiles at the North

Slope of Alas

Zone

LA, States

Implications of the Satellite Radar Blind
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Addressing Challenges and Exploring Solutions to Enhance Earth
Observation Applications for Emergency Management
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storage changesinglobalrivers
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Riversare Earth's most renewable and accessible freshwater resource’, yet global
estimates of the magnitude and variability inriver water storage have remained few
andinconsistent" . Previous estimates of variability have relied either on sparse and
asynchronous remote-sensing observations or an hydrological models constrained
by incomplete understanding of surface-water balance and poorly known river
channel characteristics*, The insufficient knowledge of temporalvariations n river
water storage across space hinders effective management of this critical freshwater
resource™ . Here we present near-global-scale observatians of active river channel
geometry and associated manthly changesin water storage at the reach scale derived
from the first water year (October 202310 September 2024) of the Surface Water

and Ocean Topography (SWOT) mission at 126,674 reaches worldwide. Clear patterns
of riverbed shape and storage variability expectedly emerge across major basins.
SWOT revealsarange of 3131 4 129.5 ki in global annualriver storage variability,
approximately 257% lower than the lowest previously modelled estimates for the

same wide reaches. Although the Amazon's 2024 record drought, the observational
challengesinthe Arctic and the revisit frequency of SWOT almost certainly cantribute
tothe discrepancy, the observations point to distinct knowledge limitations in surface-
waterscience. These findings highlight key opportunities to improve the fundamental
representation of surface-water dynamics in global models and to better inform water
resource management and disaster mitigation at scale.

obai river fluxes and storage &s becoming  models for river water propagation™~, yet neithes ks wellconstrained
thelr biodhversicy are threatened u,.mzul scales, leading to widespread disagreement in estimates

by global environmental change™ *, intensifying extreme evems™ ”,  of modelled river water storage and Its variabillty. Alternatively
ke ook prescares s pollilon. popudmlon. et seveieg Wik cleredapemlzing commierpons i wisiclog

growth and transboundary cox

=2 Rivers hold oaly 1% (3pprox-  for estimating rives water sorage changes. Common approaches

Publications and
Scientific Developments

Campaign
Highlights

imately2 * 10" k") of aliuid surface frestwater by volumse (approxt
mately 194 = 10" k'), which itsedf accounts for bess than I of all iquid
freshwater on Earth (appraximately 23,594 x 10° km'Y, but offer the
mast renewable and accessible freshwater supply, making them an
essential component of sustainable water avallabiity for ecosystems.
and people. Sull few ghobal estimates of global river storage magnitude
and variability exist™ " These estimates show limited reliability and a
large spread, primarily owing tathe challenge of accurately modelling
theglobal hydrological cycle and thelack of observationai constraines.
onglobalrivers.

Two numerical modelling studies have recently estimatedthe intra:
andinterannusalvartability in Earth’ river storage using outputs fram
globai hydrologic models* and thelr findings differ by an order of
magnitude. This divergence stems from two major uncertainties:
land rum-off Inputs Into riversand water propagation speed., an emer
gent property of channel geometry* and residence time”. Run-off and
propagation speed are at the care of even the simplest mathematical

combine satellite measurements of water surface elevation (WSE)
from alumeters wich river widch from optical of raar kmagers, and
sometimes incorporate digital elevation models, producing emprr
cal levation-width relacionships at Indivical river cross-sections™
These satelite-based storage change estimates have suggested very
Bimited agreement with hydrologic model outputs, underscoring
that large uncertainties are Mkely 1o affect global estimates™. One key
uimitation of past remoce seasing approaches s that elevation meas
arements have been opportunistic and sparse, following the widely
spaced ground tracks of ocearr tailored altimetry missions. Anocher
Nimication i that elevation and widkh have typically been observed
asynchronously from different sacellice platforms, heace requiring
semporal nserpalation and Introducing addiional observationsl
wncertaiay**

Launched inDecember 2022 after 20 years of development™ ™, the
Surface Water and Ocean Topography (SWOT) satelie s 3 space mis-
sionspecifically designed toobserve Eanth'scontinentl surface wasers
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PANELISTS

ESD Research by 7% %
the Numbers: _ Thank You!
Calendar Year 2025 % S
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NASA Earth

Your Home.
Our Mission.

science.nasa.gov/earth
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