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NASA ESD Flight Portfolio through 2023

- Extended
» Terra (2022}, Aqua (2022], Aura (2022), GPM (2022), CloudSat
{20119), CALIPSO {2022}, OSTM/Jason-2 (2022), SORCE {2019)
- On-orbit
» CYGNSS (2019), DSCOVR {2019}, ECOSTRESS (2020}, GRACE-FO
(2023), ICESat-2, OCO-2 {2022), SMAP {2022), S-NPP (2022), TSIS-1
(2019}, SAGE-Il {2020}
- Development
= CLARREQ Pathfinder, EMIT, GRACE-FO, LIS, MIAI, NISAR , OMPS-
Limb, PACE, Jason CS/Sentinel 6A and -B, SWOT, TSIS-2
= Earth System Science Pathfinder {ESSP) - TEMPO, EVS-2 and -3
» Venture Technology selections (GrAOWL, Tempest}, EVM-2 & 3,
EVI-3. 4, 5,and é
+ Preformulation
~ TROPICS, GeoCARB, PREFIRE
= In-Space Validation of Earth Science Technologies {InVEST):
= CubeSats
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ICESgt-2; Quantify polar ice sheet contributions to sea-level change and measure
v?‘geiaﬂon canopy helght as a basis for estimating large-scale biomass and biomass
change

GEDI: Characterize the effects of changing climate and land use on ecosystem

structure and dynamics providing the first global, high resolution observations of
forest vertical sfructure

0CO-3: Investigate important questions about the distribution of carbon dioxide on
Earlr#_gs ﬁ relates fo growing urban poplulations and changing patterns of fossil fuel
contribution
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Compact Spectral Irradiance Monitor CubeSat Launched
December 2018 as part of Spaceflight SmallSat Express

nsthdnped through a 2013 IIP grant at LASP/UC-Boulder

Ultra- compact, solar spectral iradiance ($SI) menitor covering 200-2400
nm

« SHraceable accuracy and stability to meet solar input measurement
reguirements for benchmark climate records

« Wil validate _lpen‘ormonce agdinst $51 measurements being made by
SCRCE and 18IS SIM

SORCE SIM {taunched 2003)
- 2-channel inslrument

- 1 generation ebsolule ESRdetsdm'{MPba‘wnetsr)

A sy 2-10% jongth dspendsni {na 5! validation)

TEIS SIM {2018 planned launch)
- 3-channel instrument

- 2 generation absolte ESR defacior (NP bolomater)
-Accuracy: 0.2% (SiHracesbie validation)

CSIM {2018 planned Launch)

- 2-channe! instrument

-3 generalion ebsokde ESR detector
(bost noise perforrrance fo das)

The G5IM CubeSal

= Accuracy: 0.2% (Si-raceabis validation)
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EVM EVl

EVS .
0 ! Complete, seif Full function, faciliy-class
Smf,'mﬁﬁffh ] contaned small instruments kissions of
-4 ) missions ppartunity (Mo0)
t Avess Aok

. Ev-l,msmEva-l 9 SUBGIDIES AIDOMmME Lam pagna

EVMH1, CYBNSES Smallaat conatellabon 2011 2012 Launchad Dec 2018
BIH.TEWO Gasmynchuonaus hoaled pavioad 2011 2012 Dalrvery NLF 2017 |
EVF2, ECOSTRESS  Closa C & Cleas D i5S-hostad ¢
& GEDI insiuments N3 2014 Delvary NLT 20¢9
EvS-2 8 Subaibital Arboite Campaigns 203 2m4 NiA
EVI-3, MALA & Clasa C LEO Inatrummat & Clesa D
TROPICS & t Consbsllston 2ME 2018 Delivary NLT 2021
. EvMe2, GosCarb Gevetationary hoted paytoad 2016 2018 Launch ~2021
EVI-4, EMIT,
PREFIRE Instrument Caly 2018 207 Delvary NLT 2021

EVE. el Abome Canpaigns.

T Ba';g! eccuament Deivey N5 FLrEs

\ EVM-3 Full Orbital 2019 2020 Launch ~2025
l t ! EVS-4 Bubarbial Airhorne Campaigne 2021 2022 | A
I EvI-8 Ingirument Only 2020 202F | DelveryNLT2028 |
; EVC-2 Mﬂuﬁly M.uaurmunl 2021 2022 Dellvary NLT 2027
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2017 Earth Venture Suborbital-3 (EVS-3) solicitation - Five 5-

year investigations selected

= DCOTIS - Dynamics and Chemistry of the Summer Stratosphere — Kenneth
Bowman, Texas A&M University: Understand how dynamical and chemical
processes interact to determine composition of extratropical stratosphere

»  $-MODE (Submesoscale Ocean Dynamics and Vertical Transport} — Thomas
Farrar, Woods Hole Oceanographic Institute: Test hypothesis that
submesoscale ocean dynamics make important contfributions to verlical
exchange of climate and biological variables in the upper ocean

« IMPACTS (Investigation of Microphysics and Precipitation for Atlantic Coast-
Threatening Snowstorms) — Lynn McMurdie, University of Washington, High-
altitude ER-2 observations to understand snow band formation and
evolution

= ACTIVATE {Aerosol Cloud Meteorology Interactions Over the Western
Aflantic Experiment) — Armin Sorooshian, University of Arizona: Study
interactions of aerosol particles and clouds

- Delta-X: Enabling Deltas to Thrive in a Century of Rising Seas - Marc Simard,
Jet Propulsion Laboratory; Cdlibrate sediment transport and plant
productivity models of the Mississippi delta floodplain to understand impacts
of seadevelrise

Working Group on Calibration and Vaticdation !

e

sector-funded small-satellite constellations (3-satellite minimum
constellation, full longitude coverage) for evaluation by NASA
researchers to determine value for advancing NASA research
= Planet - three satellite constellations including 200+ satellites
supplying imagery and derived products

» DigitalGlobe - five satellite constellations supplying high-
resolution{31-50-cm} images
 Spire — constellation of 48satellites collecting Radic Occultation
soundings and ship reports
+ Evdluations by broad set of funded researchers chosen from
existing funding for a 1 year evaluation period to assess quality of
geophysical information; sata availability {latency} and
subdistribution rights vs. cost; vendor plans for consteliation
maintenance/evolution
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Designated observables summary as described in recent
Decadal Survey
T ESAS maximum
| S fAppl Si Y Candidate Measurement cost
Approach
Asroscl proparties, asrosol vertical profiles, and cloud Back Mdar and muftich d/mults- CATE Cap
proparties to understand their effects on dimate and alr angle/polariztion imaging radlometer fie
quallty together on the same platform $800M
Coupled cloud-prech state and for Radar(s), with mult-frequency passive CATE Cap
global hydrel )l eyele and und, diry microwave and sub-mm radiometer

fiicntbung o fusling; Hond faedback $800M
Large-scafe Earth d d by the ch ft anging Est Cap
mass distnbution within and of gravity anomaly
batween the Earth’s atmosphere, oceans, ground water, $300M
and fce sheets
Earth surface geology and blology, Hyperspectral imagery in the CATE Cap
ground/water temperature, snow reflectivity, active visible and shortwave Infrared,
g=ologic processes, vegetation traits and algal biomass. multl- or hyperspectral imagery in the thermal $650M

] IR
Earth surface from earthquakes and landslid, lc Synthetic Ap Radar Est Cap
to e sheets and parmafrost {InSAR) with loncspheric comection

l,‘ghanme $500M
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CLARREOQ Pathfinder is in Phase B

+  Demonsirate

= Essential measurement technologies for the Reflected Solar portion
of the full Tier 1 Decadal Surveyrecommended CLARREO mission

= On-orbit, high accuracy, Si-Traceable calibration
= Ability to transfer calibration to operational sensors

= Formulation, implementation, launch to 1SS, and operation of a
Reflected Solar (RS) Spectrometfer

= Class D Mission with late 2022/early 2023 launch for nominal 1-year
mission life

* Addiional 1 year science dajg anahisls, . .. caiibration and Validstion 10




