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The future of Thermal Infrared (TIR) space observations

Instrument Platform Agency Resolution | Revisit Overpass Bands Launch
(m) (days) 8-13 pm | year
SBG tbd NASA 50-100 2-5 tbd 5+ 2026
Concept LSTM tbd ESA 50 2-3 1:00 pm 5 2026
TIRS-3 Landsat 10 USGS/NASA 60 3-5 tbd 3+ 2026
TRISHNA tbd ISRO/CNES 50 3 1:00 pm 4 2024
SLSTR Sentinel-3C ESA 1000 Daily 10:00 am/pm 2 2021
Planned Sentinel-3D
FCI MTG EUMETSAT 2000 Daily every 10 min 4 2021
TIRS-2 Landsat 9 USGS/NASA 100 16 10:00 am 2 2020
ECOSTRESS ISS NASA 70 3-5 Multiple 5 2018
VIIRS JPSS-1 NOAA 750 Daily 1:30 am/pm 4 2017
SLSTR Sentinel-3A ESA 1000 Daily 10:00 am/pm 2 2016
Sentinel-3B 2018
GOES-16 GOES-E NOAA 2000 Daily 15 min 2 2016
Operational | AHI Himawari-8 JMA/MSC 2000 Daily 10 min 3 2015
TIRS Landsat 8 USGS/NASA 100 16 10:00 am 2 2013
VIIRS S-NPP NOAA 750 Daily 1:30 am/pm 4 2011
AVHRR/3 Metop NOAA 1000 Daily 9:30 am/pm 2 2007
SEVIRI MSG EUMETSAT 3000 Daily 15 min 3 2002
MODIS Terra NASA 1000 Daily 10:30 am/pm 3 1999
Aqua 1:30 am/pm 2002
ASTER Terra NASA 90 16 10:30 am 5 1999
hytes.jpl.nasa.gov 3




Complimentary wavelength ranges

VisNIR (0.4 — 1um) SWIR (1-2.5um) TIR (8-12um)
Biology  Health Greenness Species function/type  Evapotranspiration
Species Foliar traits Temperature
Foliar traits
Geology Hematite Clays Silica
Chlorite Feldspar
Mica Carbonates
Sulphates Sulphates
Hydroxides Phosphates




Latitude

ECOSTRESS decorrlation stretch using bands 531 as RGB
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ECOSTRESS coverage

ECOSTRESS average weekly all-sky coverage (7/2018 - 9/2019)
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Half a century of satellite remote sensing of
sea-surface temperature
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Hurricane Dorian as seen by ECOSTRESS
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Human health and urbanization

22 July 2018, 04:07 am PST

Jet Propulsion Laboratory
N California Institute of Technology

NEWS | SEPTEMBER 18, 2018

ECOSTRESS Maps LA's Hot Spots
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@ Human health and urbanization
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ECOSTRESS Sociodemographic
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ECOSTRESS Heat Vulnerability Index (HVI), 22 July 2018, 04:07 PST
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E——
@ ecrancs — I Instrument Characteristic HyTES
o : Mass (Scanhead)' 12kg
Power 400W
Sheids T Volume 1m x 0.5m (Cylinder)
o Number of pixels x track 512
Number of bands 256
Vacuum Window d) Spectral Range 7.5-12 um i
Detector Multi-stack QWIP
%e'l\;"slr(‘)’;e Apertur/e/ R Dyson Block Grating Total Field of View 50 degrees
5'\“ A‘T“ Calibration (prefiight) Full aperture blackbody
e Swath Width 1.8-36km
By FPA Pixel size at 2000 m flight 2 6m
Intermediate altitude
Field Stop Pixel size at 20,000 m flight
Fore-Optics Spectrometer altitude 36.4m

QWIP

Engineering flights: 2013
Science flights: 2014 - present
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ECOSTRESS and HyTES matchup: Grosseto

ecostress.jpl.nasa.gov

ECOSTRESS Latent Heat Flux (W/im2), 17 June 2019, 08 57 UTC
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Data Coverage

California, Western U.S., Hawaii, England, Italy

Mexico

hytes.jpl.nasa.gov
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Science Focus Themes

Mineral Mapping
Cawse-Nicholson et al. 2019
Kruse et al. 2015

Multi-species gas
detection
Hulley et al. 2016

Surface energy

balance
evapotranspiration

Urban Heat Islands
Quantification, attribution
Hulley et al. 2019

Fire emissions
detection and

qguantification.
Kuai et al. 2019

Volcano monitoring
and SO2 retrievals
Realmuto et al. 2017

hytes.jpl.nasa.gov o 19



Optimal TIR band positions for geologic mapping
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Precipitation
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Kelso Dunes, CA
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Kelso Dunes, CA
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