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I' ) NASA’s Earth System Science

Science from Satellites through All Phases

» Algorithm Development and Refinement
 Algorithm (and Model) testing via Field Campaigns
« Mission Planning

« Cal/Val of Missions

« Data Dissemination and Accessibility

« Mission Data Exploitation

« Multi-Mission Enabled Research

« Applied Sciences

Activities across NASA Earth Science Support and Are Aligned with GEWEX!
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ACE (2022)
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B Implementation
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CLARREO-PF (2020), EMIT (TBD) GRACE-FO (2) (2023) IceCube (2017)
CYGNSS (S MiRaTA (2017)
JPSS-2 Instruments Suomi NPP / / SMAP e
oA £ 222 ame TEMPEST-D (2048)
OMPS-Limb (2019) ey & RainCube (2018)
_ / Landsat 7 CubeRRT (2018)
7 uscs o [ oo
-, : Terra (>2021) (_5099) TCTEX § CSIM (2018)
i : /Fi\ Landsat 8 (2017)
(USGS) . : Aqua (>2022) * Target date,
(>2022) R \ not yet manifested
e . ' . CloudSat (~2018)
IR GPM(2022) t CALIPSO (>2022)
S % T
— s Aura (>2022)
. 0C0-2(>2022) - ~ REIN 258

4

L=l e
- yed

, 12.17.18
*._'_. ~ny .




EVS
Sustained Sub-Orbital Complete, self-
Investigations Cont:]lig;ddnzmall
~4 years
CRVRS) o (dyeary

Mission

Mission Type

Release

Date

N

Selection

Date

ce Division’s Venture Opportunities

EVM

EVI

Full function, facility-class
instruments Missions of

Opportunity (MoO)
(~18 months)

Major Milestone

EMIT, PREFIRE
selected for
EVI-4

EVS-3
Selections
Next Slide

EV-1, aka EVS-1 5 Suborbital Airborne Campaigns 2009 2010 N/A
EVM-1, CYGNSS Smallsat constellation 2011 2012 Launched Dec 2016
EVI-1, TEMPO Geosynchronous hosted payload 2011 2012 Delivery NLT 2017

EVI-2, FOOSTRESS | Class © & Class D 155-hosted 2013 2014 | Delivery NLT 2019
EVS-2 6 Suborbital Airborne Campaigns 2013 2014 N/A
CUSMAAS | CESCLEORSWIANSOESD  ppi5  aoi5 | oaarynur 2ol
EVM-2, GeoCarb Geostationary hosted payload 2015 2016 Launch ~2021
E\F{E‘EFE”I\QAIIET Instrument Only 2016 2017 Delivery NLT 2021
EVS-3 Suborbital Airborne Campaigns 2017 2018 N/A
EVI-5 Instrument Only 2018 2019 Delivery NLT 2023
EVC-1 Radiation Budget Measurement 2018 2019 Delivery NLT 2024
EVM-3 Full Orbital 2019 2020 Launch ~2025
EVS-4 Suborbital Airborne Campaigns 2021 2022 N/A
EVI-6 Instrument Only 2020 2021 Delivery NLT 2026
EVC-2 Continutity Measurment 2021 2022 Delivery NLT 2027




EVS-3 Investigations

ACTIVATE - Aerosol Cloud meTeorology Interactions oVer the western
ATlantic investigates how aerosol particles change cloud properties in ways
that affect Earth’s climate system. The investigation will focus on marine
boundary layer clouds over the western North Atlantic Ocean

DCOTTS - Dynamics and Chemistry of the Summer Stratosphere investigates
how strong summertime convective storms over North America can change
the chemistry of the stratosphere

IMPACTS - Investigation of Microphysics and Precipitation for Atlantic
Coast-Threatening Snowstorms study the formation of snow bands in
East Coast winter storms.

Zones on island with different rates of sod accretion

(dopced asdevated colore Delta-X investigates the natural
processes that maintain and build
land in major river deltas threatened
by rising seas

. P : Dei'a-)( resolves sotl aocmm Ies from mineral
Macroscale models estimate sediment | [ Delta-X remote-sensing data resolve chani sediment deposition soil production from
| needed to fill the total areaof adelta || networks & island vegetation, and calibrate modeis plants using fully mllbra numm:al models |

SMODE - Submesoscale Ocean Dynamics and Vertical
Transport investigation to explore the potentially large
influence that small-scale ocean eddies have on the
exchange of heat between the ocean and the atmosphere




Field Campaigns

Cloud and Aerosol Monsoonal

A- : H oy . .
irborne Sci Program Processes: Philippines Experiments

(CAMP2EX) i
| _ Airborne Field Campaign Planned MP21
------ - for late Aug — Early Oct 2019 ez EX

RESOLUTION DISTANCE

—+— MODEL

1m- 10,000 m

+— ORBITAL

0.4m - 40km ~700 km
T AIRBORNE

High Altitude:~10,000 m - 20
Mid Altitude: ~2,000 m - 5 ki
Low Altitude: ~300 m

t TOWER

SnowEXx (2017, 2019-20, | RIS

TBP - 2020+) -
Ongoing Field Experiments e , TERT T SR
to Develop and Test Snow AR A 4 i
Retrieval Algorithms in a N T e sen-1oe

Variety of Climates



3A Energy and Water Cycle Study (NEWS)

" ROSES 2018 A.22

Solicited for proposals to form NEWS Process Teams to understand
Interaction between at least two major reservoirs of water (aka 2 of
Land-Atm-Ocean).

Proposed research should result in targeted, cutting-edge
diagnostics for global climate models and weather forecast centers

Proposals should include how the NEWS process team supports
and is supported by GEWEX!



Earth Science Open Data Poll

» NASA's Earth Observation data is collected
continuously from satellites, aircraft, and ground-
based missions for more than a half-century constitute
an invaluable record of Earth processes and a critical
resource for scientists and researchers.

» NASA Earth Science data are free and open to all
users for any purpose as quickly as practical after
instrument checkout and calibration.
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' | ESD‘tm'\- plementation of 2017 Decadal Survey

- ESD is conducted focused community forums to translate the
2017 DECADAL SURVEY recommendations into an executable program and, for Flight, a portfolio of
specific, realistic, launch-ordered missions and solicitations.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE - ESAS(2017) calls for “cost-capping” essentially all missions

Tirivig o Oue Changing Plaet. - Earth Venture Continuity (EVC) Measurements - an addition to the existing
Ao B e e Venture-class program. EVC-1 competition commencing.

Designated observables (DOs) for mandatory acquisition — four multi-center
DO Studies are underway (Surface Biology & Geology; Combined Aerosols
/ Clouds, Convection, & Precipitation; Surface Deformation & Change;
L Mass Change)

o - New competed Earth System Explorer (ESE) flight line with $350M cost
constraint, 3 observables to be chosen by ESD from among 7 identified

THE NATIONAL ACADEMIES PRESS
Washington, D.C

e - Incubator Program between Technology, R&A, and Flight to mature specific
technologies for important — but presently immature — measurements —
framework in development as preparation for next Decadal

'UNEDITED PREPUBLICATION-SUBJECT TO FURTHER EDITORIAL CORRECTION

Copyight e

Decadal Survey new mission budget wedge begins to open in late FY21




erving System Priorities from NASEM 2017 Decadal Survey
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See https://science.nasa.gov/earth-science/decadal-surveys ESD has decided to treat Atmos. Winds as Explorer.




signated Observables Studies

» Surface Biology and Geology (SBG)

* Aerosols and Clouds, Convection and Precipitation (ACCP)
* « Surface Deformation and Change

« Mass Change

All studies are composed of multi-center teams.



ignated Observables Studies (2)

y - 'évelop Candidate (Mission) Architectures
. Explore International Interest for Partnership
 Work with Industry

* Interact w/Wider Community

* Consider Applications/User community

In Later Study Phases
* Collapse Possible Architectures to 2-3 options
* Deliver to ESD Mission Capabilities

NASA Would Transform Capabilities into Requirements for Solicitation Purposes



ther Decadal Survey Outcomes

~ « Creation of Earth Venture Continuity Line
' * 1t competition open now

 Seeking: “...observing system to enable retrieval of top of the
atmosphere short wave, long wave, and total radiative fluxes.
Measured top of atmosphere radiances and any necessary
algorithms will be used by NASA to seamlessly extend and continue
the Earth Radiation Budget (ERB) Climate Data Records.”
Solicitation #: NNH17ZDA0040-EVC1
Final Deadline: July 26, 2019

* Incubation Program (joint ESTO-R&A)

AKA Technology Development for Subsequent DS Period
* Planetary Boundary Layer Remote Sensing

« Surface Topography and Vegetation



Other DS Outcomes (2)

« ESD Leadership Team is continuing to address additional DS topics
 Explorer Category (?)

» Stakeholder Community Forum (3™ in the series) — Monday, March 4, 1:00-
3:00 EDT, in person and Webex

» See hitps://science.nasa.gov/earth-science/decadal-survey-community-forum for
details

» Monthly NASA Center Forums
 Check the ESD Decadal Survey web page and Inside NASA page to:

* Find meeting schedules and details

 Ask questions and see answers as they become available
 Review information in previous sets of charts

* hitps://science.nasa.gov/earth-science/decadal-surveys




Closing Remarks

R - NASA continues to develop the science around current and future satellite missions
* Open to International (and Interagency) Partnership
» Developing and Expanding Role to Meet Science and Non-Science User Needs



