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• ECOSTRESS Update

• SBG Update

• HyTES Update

• The talk will mainly focus on ECOSTRESS and HyTES 1 and 2. Feel free to 
email me for more details.



Current and Future TIR Satellite Missions

Mission Launch Date Number of TIR 
bands, incl MIR

Spatial 
Resolution (m)

Revisit

ASTER1 2000 5 90 16 (48)

Landsat 8/92 2013/2021 2 100 16 (8)

ECOSTRESS 2018 5 70 3-5 days

TRISHNA 2026 4 60 3

SBG-TIR TBD 8 60 3

LSTM 2029 5 60 3

Landsat-Next 2030+ 5 60 6

1. ASTER at EOL, TIR currently not operating
2. Landsat 8 has straylight problem, one TIR band not strongly affected

DOES NOT INCLUDE RECENT COMMERCIAL TIR INSTRUMENT LAUNCHES



ECOSTRESS – The Mission

Salient Features
• Category: 3, Risk Class: D
• 5 band, 8–12.5 μm radiometer with a 400km swath, 69 x 38 m resolution
• Measure brightness temperatures of Earth at selected locations
• Launch on SpX-15 on June 29, 2018 
• Deployed on the ISS on JEM-EFU 10
• Baseline Operations: 1 year after 30 days on-orbit checkout
• Prime Mission Completed August 19, 2019
• Extended Phase E until 2029 (Next Senior Review 2026)

Science
• ECOSTRESS will measure the temperature of plants and use that information to 

better understand how much water plants need and how they respond to stress via 
high spatiotemporal resolution thermal infrared measurements of 
evapotranspiration from the International Space Station (ISS).

• ECOSTRESS will:
• Identify critical thresholds of water use and water stress in critical plant 

biomes
• Detect the timing, location, and predictive factors leading to plant water 

uptake decline and/or cessation over the diurnal cycle
• Measure agricultural water consumptive use over the contiguous United 

States (CONUS) at spatiotemporal scales applicable to improve drought 
estimation accuracy

FOR PROJECTS IN PRIME OR 

EXTENDED MISSION, USE 
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ECOSTRESS Active Fire Map – LA Fires
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Front page of Nature!

• The critical temperature beyond which photosynthetic 
machinery in tropical trees begins to fail averages 
approximately 46.7 °C 

• Using ECOSTRESS and field data, the study found that tropical 
forests can withstand up to a 3.9 ± 0.5 °C increase in air 
temperatures before a potential tipping point in metabolic 
function

• The 4.0 °C estimate is within the ‘worst-case scenario’ of 
climate change predictions for tropical forests and therefore 
it is still within our power to decide the fate of these critical 
realms of carbon, water and biodiversity
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“Bringing ECOSTRESS 
Information to 

farmers” - Irriwatch 
CEO Wim Bastiaanssen

Irriwatch integrates ECOSTRESS 
data into high quality estimates 

of water use and delivers 
irrigation advisories to over 
18,000 fields in 25 countries 

around the world.

ECOSTRESS used to deliver irrigation advisories to farmers



ECOSTRESS:  Quick Facts and Stats

In the last quarter, ECOSTRESS surface 
temperature and evapotranspiration were among 
top 5 of most requested products from LP DAAC 

AppEEARS which hosts 
MODIS and Landsat products 

As of 04/014/2025, ~550,000+ 
scenes have been acquired since 

launch, an area over several 
hundred times the area of the 

Earth’s land surface 

Highest spatial resolution 
multispectral thermal infrared 
radiometer NASA has ever built

Only spaceborne instrument capable of 
providing data suitable for evaluating data 
for the Decadal Survey SBG TIR mission, 
LSTM and TRISHNA.ECOSTRESS WORKING WELL AND IS 

NOW ON THE MANIFEST UNTIL 2029
(NEXT SENIOR REVIEW 2026)

We originally planned to acquire 
an average of 74 scenes per 
day but have now acquired an 
average of 227 scenes per day.

We originally planned to acquire 
~27,000 scenes over a 1-year 
Mission and have now acquired 
~420,000+ scenes.

Highest temporal resolution of high 
spatial resolution thermal infrared 
sensors: 70m pixels, every 3-5 days 

565 Peer Review Publications 
so far
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Surface Biology and Geology Mission

• The US National Academies completed 
a decadal survey, Earth Science and 
Applications from Space (ESAS) 2017

• The report helps establish priorities 
for Earth science

• Defines an integrated and 
sustainable approach for research, 
environmental monitoring, and data 
applications through a set of 
designated observables

• Surface Biology and Geology (SBG) 
is one of these Designated 
Observables (DO)
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Project Overview

[Credit: NASA/Caltech-JPL]

• SBG-TIR will address critical questions related to climate, 

ecosystems, natural resources, hydrology, solid Earth, and 

weather

• SBG-TIR utilizes a wide-swath thermal infrared imager, 

leveraging technology developed from the ECOSTRESS 

precursor mission

• Category 2 mission per NPR 7120.5F

• Risk Classification C per NPR 8705.4A

• Launch Readiness Date (LRD): 20 Dec 2028

• Three-year prime mission

• Lead NASA Center: JPL

• Partner NASA Centers: ARC, GSFC, KSC, LaRC, and MSFC

• Partnership with the Agenzia Spaziale Italiana (ASI)

Key Features:
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SBG-TIR Instrumentation

Flight Heritage: ECOSTRESS 
Implementation: Center-led by JPL

Characteristic Design Requirement

Spectral Range MIR and TIR

Channels/Wavelengths 3.98, 4.80, 8.32, 8.63, 
9.07, 10.30, 11.35, and 
12.05 microns

Absolute Accuracy < 1 K

Noise-equivalent Delta Temp (NeDT) ≤ 0.3 (@ 300 K)

Ground Sampling Distance (GSD) ≤ 60 m (@ nadir)

Modulation Transfer Function (MTF) > 0.2

Blackbody temps 278 K and 328 K

Visible and Infrared Earth Observation (VIREO) Camera

Characteristic Design Requirement

Spectral Range VNIR

Channels/Wavelengths 655, 750 (PAN), 835

Absolute Accuracy <10%

Signal to Noise > 63 @Lref 
>120 @Lmax

Ground Sampling Distance (GSD)
(staggered channels enable 30m)

≤ 60 m (@ nadir)

Modulation Transfer Function (MTF) > 0.15 @ (60 m)
0.05 ACT x 0.10 ALT
@ (30 m)

Orbiting Terrestrial Thermal Emission Radiometer (OTTER)

Characteristic Design Requirement

Local Time Descending Node 
Crossing time

12:30 pm

Revisit at equator ≤3 days

Scan mirror speed 14.9 RPM

Cross-track scan angle 68.8 deg

Swath width 935 km



Current Status

• The SBG Mission, including SBG-TIR, was canceled in 
the President’s  proposed 2026 budget.

• The Project is waiting for final clarification once the 
President’s budget is passed.
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International Partnerships and Data Continuity

TRISHNA, SBG-TIR and LSTM are staggered in order to produce a continuous record for climate studies and applications. 
TRISHNA launches in 2026, SBG-TIR in 2029 and LSTM in 2029. This allows for a continuous record and possibly some 
periods when all 3 satellites are available which would allow daily coverage. The current earliest launch for Landsat-N is the 
end of the decade, so SBG-TIR will be operating in a period when Landsat-N data is not yet available.

Time, t

TRISHNA

2025 2026 2027 2028 2029 2030

SBG-TIR

LSTM

2031

Landsat-NeXt

* Earliest possible launch dates shown, may launch later

ECOSTRESS
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12-14 October 2022

LSTM TRISHNA SBG-TIR

Number of satellites 2 1 1

Combined revisit (days) 2
(same obs. angles)

≤ 3
(different obs. angles)

≤ 3
(different obs. angles)

Nominal Altitude (km) 649 761 665

Orbit cycle (days) 4 (for each sat.) 8 3

GSD (nadir/edge of scan) (m) 37/50 57/60 TIR: ≤60 /93, VNIR: ≤30 /52*

FOV (degrees) ± 28 ± 34 ± 34.4

Swath (km) 700 1000 935

Coverage Land and Coastal Land and Coastal Land and Coastal

Day/Night Day + Night Day + Night Day + Night

LTDN 12:30 12:30 12:30

LWIR bands (8-12 µm) 5 4 5

VNIR/SWIR/MWIR 4/2/0 5/2/0 2/1/2

Accuracy (K) 0.5 0.5 0.5

NeDT (K) <0.15 <0.2 <0.2

Data latency (hours) 6-12 12 (demo) <24

* Based on angle for SBG, for other instruments based on combination of angle and mask

Comparison of LSTM, TRISHNA and SBGComparison of LSTM, TRISHNA and SBG-TIR
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Hyperspectral Thermal Emission Spectrometer (HyTES)

 

• Recent Joint science campaigns in 
Europe with ground teams, satellite 
observations and NASA/JPL HyTES imaging 
spectrometer

•Supports thermal imaging of sites 
relevant for ESA LSTM mission, ASI-NASA 
SBG-TIR mission and CNES-ISRO TRISHNA 
mission

• HyTES operates on Twin Otter, 
Gulfstream 5 and ER-2

Instrument Characteristic HyTES 

Mass (Scanhead)1 12kg

Power 400W

Volume 1m x 0.5m (Cylinder)

Number of pixels x track 512

Number of bands 256

Spectral Range 7.5-12 µm 

Frame speed 35 or 22 fps

Integration time (1 scanline) 28 or 45 ms 

Total Field of View 50 degrees 

Calibration  (preflight) 
Full aperture 

blackbody 

Detector Temperature 40K 

Spectrometer Temperature 100K 

Slit Length and Width 20 mm x 39 m 

IFOV 1.7066 

Pixel Size/Swath at 2000 m flight altitude2 3.41m/1868.33m

Pixel Size/Swath at 20,000 m flight altitude2 34.13m/18683.31m

British Antarctic 
Survey Twin Otter

HyTES imagery 
acquired over 

Vulcano, Italy in 2023



Gas Mapping with HyTES



HyTES Parameters

Instrument Characteristic HyTES 1 HyTES 2

Mass (Scanhead) 12 6

Power 350W 280W

Volume 1m x 0.5m 0.6m x 0.3m

Number of pixels x track 512 512

Number of bands 256 512

Spectral Range(effective, i.e. NEDT 

<0.2)
7.0μm to 12μm 3.5μm to 12.5μm

Spectral Sampling Interval 5μm/285, i.e. 17.6nm 3.5μm to 12.5μm

Frame Speed 22fps to 50fps 22fps to 50fps

Integration Time (1 scanline) 20ms to 45ms 20ms to 45ms

Total Field of View (No wedge) 46 68.8

Extended Field of View (Wedge) 61 N/A

Calibration (preflight) Full Aperture Blackbody Full Aperture Blackbody



Summary
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• ASTER is at End of Life, ECOSTRESS now only multispectral (more than 3 bands) spaceborne 
sensor

• ECOSTRESS has now been manifest until 2029 at the same site on ISS. ECOSTRESS will 
participate in the Senior Review in 2026.

• SBG-TIR has completed Phase B and is ready to move to Phase C. However, the mission was 
canceled in the President’s proposed budget.

• TRISHNA and LSTM are both moving forward

• HyTES provides airborne data with much higher spatial and spectral resolutions. Recently 
started to build HyTES-2. 

With TRISHNA (CNES-ISRO) and LSTM (ESA) by the end of the decade we 
may have high spatial resolution 60m multispectral thermal infrared 
data globally every 1-2 days



Questions


	Folie 1
	Folie 2: Outline
	Folie 3: Current and Future TIR Satellite Missions
	Folie 4: ECOSTRESS – The Mission
	Folie 5: ECOSTRESS Active Fire Map – LA Fires
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10: Surface Biology and Geology Mission
	Folie 11: Project Overview
	Folie 12: SBG-TIR Instrumentation
	Folie 13: Current Status
	Folie 14: International Partnerships and Data Continuity
	Folie 15: Comparison of LSTM, TRISHNA and SBG-TIR
	Folie 16
	Folie 17: Gas Mapping with HyTES
	Folie 18
	Folie 19: Summary
	Folie 20

