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mnovems d Principe de la mesure

Sondage atmosphérique : sensible au rayonnement de I'atmosphere ET de la surface. Difficulté a
séparer les deux contributions dans la zone de plus grand intéret : la basse atmosphere.
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8431 channels /spectra
~15 GB data/day

~1,3 million spectra/day
Courtesy M. George, C Clerbaux, LATMOS
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Carbon monoxide
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m ~ Ammonia 2008 average - |ASI data
NOVELTIS
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TIASI-NG improved contributions to...

Improvement
on pollution
forecast
3 EU controlled
pollutants (CO,
O5 and NH;)
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m TG-IRS Concept: High Spectral, Spatial and
NOVELTIS

mporal sampling

MTG-IRS primarily for Meteorology but ...
MTG-IRS mission will provide Atmospheric composition information on diurnal
variations of CO, O3, NH3, SO2, CO2 ... with unprecedented space/time sampling
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er-h e Exploiter toute l'information

Hypercube : 2 500 000 pixels sur une image, 1700 canaux par pixel.
Hypercube toute les heures (ou les 6 heures).
200 millions de spectres / 24 heures, 1.5 Tb / 24h pour les L1b

toa_spectral_radiance_B1 0G1 Q280 _201003081130

» Nécessité de compresser I'information

» Compression “classique” sans perte
insuffisante

» Compression avec perte : comprendre le
signal, enlever le bruit (e.g. : PC compression)

» Compression dans les 3 dimensions : spectrale,
temporelle, spatiale

» Intérét d’exploiter simultanément
I'information spectrale, spatiale, temporelle
» Combler les “trous” spatiaux et temporels

» Exploiter la dynamique des structures (e.g. :
déduire le vent des champs 3D d’humidité)

» Bien exploiter I'information : risque de
limitation des modeles météo qui assimilent
les mesures.

24000000 2B41686K7 268 32333 282 BOOO0 296 68E67 31082333 325 00000

27.09.2012 9



mNOVELTls P loiting imagery and spatio/temporal sampling

Take benefit of the high sampling rate of the MTG sounder (0.5 hour over Europe)
using the information at different times of the day (hence different thermal
contrast) to extract the peak pollution events at the right time and place
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mNOVELTIS

» Compression par composantes principales : mise en oeuvre, évaluation et
validation opérationnelle sur IASI
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m NOVELTIS ” From Earth observation... to services

Enjeux : pollution dans la couche limite, sources et puits de polluants et GHG :
Détecter et quantifier les gaz dans les basses couches

Thermal infrared sounding (TIR) Swort Wave Infrared Sounding (SWIR)
TOVS, AIRS, IASI, GOSAT Sciamachy, GOSAT
Mid troposphere sensing Total column
— . 0CO . .

AIRS /1ASI

Sensible au gradient thermique vertical : bon dans la _ _ _
troposphere, bon dans les basses couches en presence Absorption par les gaz du signal solaire
de contraste thermique surface/basse atmosphere réflechi, plus sensible aux basses couches

IASI-NG, MTG-IRS OCO-2, CarbonSat, Sentinel-5

Potentiel de la synergie spectrale SWIR-TIR pour les gaz basses couches : Travaux a
mener et a supporter sur GOSAT (CO2, CH4), Sentinel 5/ IASI-NG (CO, CH4)

mai 14
NOV-9MSG-DGA-SL-727 12
© NOVELTIS Ce document est la propriété de NOVELTIS et ne peut étre reproduit ou communiqué sans son
autorisation.



NOVELTIS From Earth observation... to services

Enjeux : pollution dans la couche limite, sources et puits de polluants et GHG :
Détecter et quantifier les gaz dans les basses couches

oCco

Détecter et quantifier les sources antropiques
(locales) pour du service : nécessité de précision
(par le spectral et le radiométrique), de resolution
spatiale (1 km), et d'imagerie

Surface atmospheric signature Remote-sensed atmospheric signature
Paris City (Lat=49%Lon=2.21°) : [CO2] near surface (PPM) 2005 06 01 00:00 Paris City (Lat=49%Lon=2.21°) : Total column C02 (PPM) 2005 06 01 00:00
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CONSULTING

NOVELTIS () “oHB

@-esa GEM (Gas Emission Mission)

© ESA “Space and Energy” framework : innovative new EO for the Energy Sector

» SWIR spectro-imager to measure (detection/quantification) anthropogenic emissions of CH,
and CO, for GHG emission inventory and leaks detection over 20x20 km scenes at 600 m
resolution combined with global accessibility and a revisit time between 1 and 5 days
(Expected Accuracy For XCH4: random error: 5 - 10 ppb; Systematic error: 1 - 3 ppb; for XCO2:
random error: 1 ppm; systematic error: 0.2 — 0.5 ppm)

CH,: 2 kt/yr (1kt = 103 t) ~7 000 targets
CO,: 1 Mt/yr (1Mt = 10° t) ~3 000 targets

March 28th, 2014
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&&; - GEM observation technic and

NOVELTIS ()eneq“oHB scientific processing

Level 1B Level 2 Level 4
Radiances GHG concentration GHG fluxes
(ppm, ppb) (kt CH,/y; Mt CO,/year
Compute calibrated Compute vertically Compute GHG emission
radiances integrated rate
N2 Concentration maps
v N
Calibrated radiances
for GHG retrieval CO, and CH, 0, and CH, emission
concentration maps rates
CH, + CO; bands
CH,, CO; conc. maps
20x20 km !
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Level ] Ancillary data:
b transport model
Direct RT (wind)
modelling
Imager capabilities to flag small cumulus and
y inhomogeneous cirrus coverage.
Inversion 0, band avoided by the simultaneaous use of the
Weight pracess CO,+CH, bands to disentangle albedo and AOT

spectral effects.



“. | GEM Specification & Design
NOVELTIS (eneq

| | Requirement | Achievable baseline | Comment
S 20kmx 20 km 20 km x 20 km

500m (G) :
_ 1000m (T) 625 m 32 pixels over 20 km are assumed

CH, band 5977 cm?-6023 cm? 5977 cm™-6023 cm?  Filter design task
: 0.25 cm™ (G) " It is preferred to choose the same resolution
0.50 cm™ (T) EDEI (b i) for both (CH, and CO,) bands
€O, band 6222.8 cm™-6281 cm™ 6222.8 cm™ - 6281 cm™  Filter design task
: 0.20cm™ (G) l It is preferred to choose the same spectral
0.40cm'1 (T) 040 cm(0.1 nm) resolution for both (CH, and CO,) bands
350 @ 0.50 cm™ (G) ~350 @ 0.4 cm™ Optimise the coverage of the CH,
250 @ 0.25 cm™ (T) 2v,band Q branch at 6005 cm™?
350 @ 0.4 cm™ (G) ~300 @ 0.4 cm™
m 250 @ 0.2 cm! (T) Select the CO, band least perturbed by H,0

Preliminary instrument performance parameters

Fociiiad Moving Single satellite Constellation of
(to Ee oversized) _ Moing :—'"°' @ o mission 5 satellites
/// Collimator Direction AVg 60 -78 )
T 100 - 130 (recurring unit cost =
{ 0.5 of first one)
\\ e 40 - 60 Avg. 36 — 40
- Camera 18-30 45 - 50 (Falcon 9/
Cryostat (PSLV/VEGA Soyuz Fregat
Dichroic shared launch) dedicated launch)
Beam Splitter
G/S and Ops [pld] 25

Structure and Thermal HW Operations 8 10
(7.5 years)

Satellite Bus Instrument Electronics Total

N" mission 186 — 248 M€ 536 — 651 M€

ROM cost
Instrument functional block diagram Total mission ROM cost (M€)
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qguestions

www.noveltis.com
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