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Earth Science to Action Strategy
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Virtuous Cycle
» User needs inform next iteration of programs,
missions and initiatives

Public Understanding & Exchange
» Put more scientific understanding into public sphere
» Deliver applied science to users
+ Participate in multi-way info exchange
» Use input to inform subsequent work

Solutions & Societal Value
» Offer models, scientific findings and info through Open-
Source Science principles
» Support climate services
* Provide science applications and tools to inform decisions

Earth System Science & Applied Research
» Grow scientific understanding of Earth’s systems
» Develop predictive modeling for science applications
and tools to mitigate, adapt and respond to climate
change

Foundational Knowledge,
Technology, Missions & Data
» Technology innovation
» Earth observations missions
» Data collected from space, air and ground




Integration of Vantage Points and Approaches

Satellite Missions
o Directed/Competed
Free-Flying/International Space Station
Single Large Satellite/Small Satellite Constellations
Science Focused/Technology Focused
NASA-only/Interagency Collaboration/International Collaboration

O O O O

Airborne Science (platforms/sensors/systems/people/opportunities)

Surface-Based Measurement Networks

Computational Modeling/Scientific Computing
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Changes in the AOS Planned Acquisition under the Decouple, Partner
and Compete Approach

Tightly Coupled Architecture Decoupled Architecture

© AO0S-Storm (2029) PMM (2029) © AOS Storm
Japan Smallsat (2029)

| Backscatter Lidar |
Radiometer (France) () Radiometer (Frence) ()

Co-Launch

AOS-Sky (~2031) CALIGOLA m Competed
(~2029) (~2030) Mission

Backscatter Lidar| | Doppler RADAR | | :
Multipurpose Microwave (~2031)

Microwave Radiometer Lidar (|t,a|y) Radiometer
Details pending

Detectors Polarimeter Community
TICFIRE Announcement

TICFIRE Far infrared (Canada) () —

Co-Launch
Co-Launch

HAWCsat (Canada) §) HAW °
Legend Aerosol and Water ( )
Vapor Limb imager Aerosol and Water
O Directed (NASA) Vapor Limb imager

Open Phase A Trade

O Partner Contribution
O Competed (NASA)

Polarimeter




EARTH
SYSTEM

OBSERVATORY

INNOVATION & COMPETITION
EARTH EXPLORER MISSIONS

Earth System
Explorers (ESE)

Greenhouse
Gases

Ozone and
Trace Gases

Snow Depth and
Water Content

3D Ecosystem
Structure

Atmospheric
Winds

Ice Elevation

EARTH
SYSTEM

OBSERVATORY
Draft Announcement of Opportunity
(AO) released on Dec 6, 2022
Final AO was released May 2, 2023

Pl-Managed Mission Cost (PIMMC)
cap of $310M (FY24 3$)

NASA will provide launch vehicle

he Stratosphere Troposphere Respons¢ using Infrared Vertically-Resolved Light Explorer (STRIVE)

The Ocean Dynamics and Surface Exchange

Earth Dynamics Geodetic Explorer (EDGE)
he Carbon Investigation (Carbon-I)

ith the Atmosphere (ODYSEA)




B
NASA Earth System Science

Atmospheric Composition Earth Surface and Interior
Water and Energy Cycle Weather and Atmospheric Dynamics
Carbon Cycle and Ecosystems Climate Variability and Change

NASA Scientific Visualization Studio svs.gsfc.nasa.gov/30701

R \




Examples of NASA-Supported Ground Networks
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Earth Venture Suborbital-4 Selected Mission Concepts

m Location(s) Prop. Platform(s) Prop. Leadership Team
Big

Pl: David A. Peterson, Naval Research Laboratory - Monterey, Mid-

PYRocumulonimbus Weather and Palmdale, CA ER-2 Career
EXperiment (PYREX) Alt:)mospherlc gmlzel’_ "I:<) Albert WF'SZh(Or G\I/I) n B777 DPI: Neil Lareau, University of Nevada, Reno, Early Career
ynamics old Lake, Alberta (or perhaps all o ) DPI: Olga Kalashnikova, Jet Propulsion Laboratory, Late-Career.
PI: John W. Holt, University of Arizona, Late-Career Bi
Climate Variabilty Alaska, Arctic Canada, DHC-6 Twin Otter DPI: Lauren C. Andrews, NASA Goddard Space Flight Center, Early-
S A nd Chan Greenland and Svalbard DG EERE Careey
and -hange DHC-4T Turbo Caribou DPI: Joseph A. MacGregor, NASA Goddard Space Flight Center,
Mid-Career
. . PIl: Alexander Handwerger, Jet Propulsion Laboratory, Early-Career ~ Small
LemeBiee ClimEs Cizngs it SV California and Alaska Glll DPI: Noah Finnegan, University of California, Santa Cruz, Mid-Career

2L LUl DPI: Seung-Bum Kim, Jet Propulsion Laboratory, Late-Career

Pl , James H. Crawford, NASA Langley Research Center, Late Career Small

Hemispheric Airborne Mexico (Veracruz Ariport)

Measurements of Air Qualit Atmospheric South Korea (Osan Air Base) GV DPI - Laura Judd, NASA Langley Research Center, Early Career
y Composition . - P-3B (Y2/3), B777 (Y4) DPI - Brian McDonald, NOAA Chemical Sciences Laboratory, Early
(HAMAQ) Italy (Aviano Air Base) Sreer

T Nit".°?|°;’|‘ a”d_iart.””lt o e P-3 or B777 PI: Glenn Wolfe, NASA GSFC, Mid-Career Sl
Afr;r::puiric ‘é’f:]p Ogirt'i‘;‘;'] ‘;rr?é Compg’siﬁon T B200, C-23 Sherpa, or  DPI: Emily Fischer, Colorado State University, Mid-Career

Ecosystems (NTERFAACE) King Air DPI: Jeffrey Geddes, Boston University, Early Career

) . . Pl: Maria Tzortziou, City University of New York, Mid Career Small
AOININES (619 GOl Carbon Cycle and Fairbanks, AK i DPI: Antonio Mannino, NASA Goddard Space Flight Center, Late

Frontlines Of Rapidly
Transforming Ecosystems

Glll (B200, Twin Otter)

Career
Drones

DPI: J. Blake Clark, NASA GSFC/UMBC, Early Career

Ecosystems UAS from Deadhorse, AK

* Proposals selected as small will likely not utilize all locations and/or platforms

A \




4 N R
Key Types of International Engagement

Observations

 Bilateral cooperation in missions and related science
« Multi-lateral organizationally-mediated cooperation

» Field work (airborne, balloon, surface, shipborne)

« Surface-based measurement networks

Research, Applications, and Assessment

« Research: WCRP*, Future Earth

« Applications: UN/SDGs, Disasters

« Assessment: IPCC, WMO/UNEP, IPBES, WOA, AMAP
 Internationally-Focused Opportunities

Education and Capacity Building
* Education: GLOBE
« Capacity Building: SERVIR, ARSET, others
* NASA supports GEWEX IPO, co-supports CIiC IPO (with NSF), and AIMES (Future Earth)

IPO and co- supports GLP IPO |Future Earth| with NSFI




