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Tracking Climate Change from Space

esa
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The Copernicus Sea Land Surface Temperature
Radiometer

December

1, 2016
Spatial 2016
resolution (km)

Numerical Weather Prediction 0.2-0.5K 1-50 CCI Sea Surface Temperature

Climate monitoring, 0.1K 10-50 8 days

climate stability <0.1K/decade (goal)

Numerical Ocean Prediction 0.2K 1-10 6-24h

Coastal/local applications 0.5K <0.5 1 day

Land surface temperatures <1K @ 1 km resolution 1 km Daily

Ice surface temperatures 1K (10%) <5 km (1 km goal) Daily

Active fire detection <3K 0.5-1km Daily

Fire monitoring <3K 0.5-1km Daily

(Fire burned area)

Lake water surface temperatures <IK (10%) <1 km Daily
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Along Track Scanning Radiometers since ERS-1
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Along track scanning principle
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The SLSTR observation and telescope principle \\\&‘?&:esa
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Scan cycle

>

Scan direction

+ 1

Vis calibration target
mirror

Along Track Earth View

Black-Body/IR calibration Targets

ATSR Scan cycle
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SLSTR Instrument Layout
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Focal Plain Assembly

FPA
Radiator Flip Mirror Black Body
Assembly with Assembly Cavities / A
Heat Pipe (BBC) }
Assembly /

Parabolic
Mirror
Assemblies

Cryo Cooler

Cooler Drive Electronics
Scan Unit Electronics Black Body

CFRP Scan

Electronic Structure Assemblies
Unit (BBEU) incl. Baffles
and TAEO Iy Towards VIS-SWIR

channels on the
backside
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SLSTR and sentinel 3 Layout \\\&i\iesa
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The Copernicus CO2M mission for monitoring \\
anthropogenic carbon dioxide emissions
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Observation principle of CO2 Imager \
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General principle of Push-broom imaging
spectrometer

Telescope Collimator |mag‘r
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Concept and design of CO2I/NO2I
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SWIR1 imager

SWIR1 PG+P assembly

Dichroics SWIR1 & 2 cryostats

2D Slit Homogenizer

SWIR1-2 sub-bench

VIS & NIR
detectors
assemblies

Spectral Sampling
Ratio

Resolution AL

(nm)

sllimator sub-bench

el

405-490 0.6 3 VIS-NIR sub-bench
747-773 0.12 3

1590-1675 0.30 3

1990-2095 0.35 3
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Key technolgies

Diffraction gratings

ALD deposited
silicon oxide

ALD deposited
nanolaminate

Light

\
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CO2M: Payload design
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Si3N4 ceramic structure

Thermal guard
Telescope Triple bench concept
Flight Calibration Unit Thermally stabilised CO2I &
MAP instruments & USIB
Instrument Support Panel CO21 SWIR FPA passively
Dissipative electronics cooled
Detectors:
CO2I VIS & NIR: 2x CIS120
Ultra Stable Interface Bench
(Te2av)
MAP CO2I SWIR: 2x NGP (Lynred)
CLIM MAP: 4x CIS120 (Te2v)
Star trackers CLIM VNIR: AT71547 (Te2v)

CLIM SWIR: Xlin-1.7-3000

Cryogenic passive radiator (Xenics)

External housing panels
overlayed with MLI

Michael Francois | 10/06/2021 | Slide 16

— 00 hu = ™= - ] W=

(i

= 11 11l — O 2 =m i1 = == S mm Iv] European Space Agency



\_OPEMICUS

Europe’s eyes on Earth
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