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& The CO2M greenhouse-gas monitoring constellation L

COM A COIM Spacecraft COXM8: COIM Spacecralt COIM.C: COXM Spacecralt

Up to three satellite missions each
with >250 km swath:

v' Providing greenhouse-gas data for
the UNFCCC 2nd global stocktake
(GST) in 2028

Three instruments per platform:
« CO2/NO2 push-broom grating
spectrometer (CO2I/NO2I)

Multi-Angle Polarimeter (MAP)
Cloud Imager (CLIM)

Orbit:
Sun-synchronous orbit 14 5/11
159 orbits repeat cycle (~11 days)
735 km altitude
11:30 LT
Platforms in same orbital plane
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End user products:

Product Spatial Precision Bias

resolution

Co2
CH4
NO2

SIF*

Aerosols

Clouds

*Solar Induced Fluorescence

0.7 ppm <0.5 ppm
10 ppb <5 ppb
1.5x1015> molec/cm? <3.5x1015> molec/cm?

0.7 MW m=2sr! nm?! <0.2mW m=2srilnm-!
0.05 AOD, 500 mLH <0.05 AOD, 500 m LH
<1% of FOV
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CO2-MVS system
overview

Observations

Satellite CO, &
CH, observations

Surface and
airborne
ohservations

Meteorological
observations

Auxiliary
observations

EUM/COPER-CO2M/D0OC/20/1178378, v1 Draft, 26 May 2020

Prior Information

CO, fluxes, model parameters,
emission reports, economic statistics.

Integration

Global integration
& attribution

Evaluation &

quality
control

Hot spot
integration &
attribution

H Gﬁﬂﬂrﬂtus

OPEIMICUS

Europe’s eyes on Earth

Decision support
system

Options for actionable
measures at country
and city scale

*

4 N

Consolidated
Country/region
Fossil Fuel emissions
with uncertainties

/

Consolidated Hot-
spot Fossil Fuel
emissions with

uncertainties

\ /
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& Copernicus CO2M System Development

copernicus.eumetsat.int

ESA is responsible of the Space Segment development and its commissioning

« EUMETSAT is responsible of the development of the operational ground segment (with contributions from ESA) and the

CO2M system operations in system commissioning and routine phase.

(req

(Omk(ﬂm\ﬁu'ﬁld ” COMAB: COIM Spacecratt COIM-C: COIM Spacecralt For payload data (PDGS):

e | P Users MDPS (Mission Data Processing Sub-Segment,
including: LO/L1/L2 Operational Processors;
' | ] Archival Dissemination) provided by EUMETSAT;
' S i L <t> O +  MDAS (Mission Data Acquisition Sub-Segment)
— o -~ B | —— provided by ESA as a service.
. | N ' : For Flight Operations (FOS):
i § i E E o « MCOS (Mission Control and Operations sub-
External Data & Service Providers i _ i : A VL 8 segment, including Mission Planning Facility)
- ot : 5 oo provided by EUMETSAT;
i vl | > 7 « TT&C (Telemetry, Tracking and Command)
o I g T } oot e provided by ESA as a service.

EUM/COPER-CO2M/D0C/22/1337528, v1A Draft, 20 January 2023 ecomersar [ Gooerics 5



& [UMETSAT CO2M MDPS scientific processing tasks

CcOo2M
Mission Data
Processing System

Make one
“hyper-GHG/NO2-
instrument”

out of three!

copernicus.eumetsat.int

- Level-1lb

| CLIM-L1B !

- Level-1c ! !

1

________________ 1 .

I:I Level-2 | MAP-L1B ) ! i

i | oo e e |

1 r=======-"==-"=== 1

- Geo-location [ ! | CLM-L2 !

: | | SCENE-CLIM |

1 temperature, humidity, u-v

Ancillar ! | ! wind, and surface brdf/type !

.c a y : : : Water/Ice Cloud :

CIPE Scientific Instrument A P ! S !

Ll data Processing Task | obstruction
*_ Y W SCENE-L2 | | NO2I-L1A

CO2IS GEO Level 1A

Geo-location footprint on ellipsoid and parallax

MAP-L1C

MAP LevellC

Below this level: everything is
co-registered or provided at the
CO2I/NO2I spectrometer
footprint

RN YU U O

Aggregated cloud, CLIM
radiance and
NWP/CAMS model
fields

Cloud fraction, obstruction, type,
scene-homogeneity,
temperature, humidity, and
trace gases (CO2/03/NO2/CH4),
aerosol, u-v wind, surface
brdf/type, and chlorophyll

NO2IS GEO Level 1A

Geo-location footprint on ellipsoid and parallax
corrected (VIS

NO2I-L1B l

I:I End-user product

@ EUMETSAT
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& (C02I/N02| observation statistics

“Nadir orbit” configuration

Estimated amount of data (per dayside orbit, per satellite): Surface Reflectance [1/sr] at 1635.25 nm
Number of measurements (CO2I/NO2I): ~1.1 million aaddalohchlodadnscl
Number of clear sky GHG retrievals: ~200.000 bl e o o
. 10.15
Level-1 / Level-2 GHG/NO2 product sizes: ~35 /6 GB
All CO2M products: ~280 GB
T ooooooooooooooooo- ST Tmosooooe oo R EEEEE 10.1
Estimated number of possible XCO2/XCH4 L2 retrievals:
Worst case (max land) Scenario 0.05
0
Nad Land 630105 131915
acl Water (glint>0.03 albedo) 25971 “Pitched orbit” configuration
I [ 72205 e e
Water (glint>0.03 albedo) 285895 90° N — — _ H
75 N bz
Average (full day) Scenario 2(5)°m 10.15
15 N |
c" § 0.1
155 |-
Land 250530 30°65 |-
Nadir 98065 45° Is
Water (glint>0.03 albedo) 249827 60°Is 0.05
. Land 239793 ;(5) g
Pitched 200222
Water (glint>0.03 albedo) 720592 0

These figures are per Satellite per orbit.
EUM/COPER-CO2M/D0OC/22/1337528, v1A Draft, 20 January 2023



& (CO02M level-1and SCENE-L2 products

copernicus.eumetsat.int

Level-1b NO2-IS: Level-1b CO2-IS: Level-1b MAP: Level-1b CLIM:
Calibrated radiances Calibrated radiances Calibrated pol. radiances Calibrated radiances
VIS (405 - 490 nm) NIR (747 = 773 nm) (410443 490 555 670 (753) 865 nm) (670753 1320 nm)

SWIR-1 (1590 -1675 nm) o e Cloud and cirrus flag /

cloud and cirrus obstruction at

SWIR-2 (1990 -2095 nm) |
native resolution

| = E=SSS 2
75N <
CO2M spectral bands for MLD f il e
> . — - § <, lso’ \ /\\

B im0 KmaNasseserecvmiwmcsgggms o PITTTC G e L | | =y i e e e - .
c . - |
o 1pX10 ' CLMH-13 !
o~ | |
§ § T T T e e —«-"'“'_"—"{ e MAP footprint nadir orbit : :
g 0 4 A Leve|'1 c MAP: MAP footprint pitched glint orbit E E
5 410 420 430 440 450 460 A B
o ; : : : : Multi-view 1,Q,U radiances | |
a8 J I ]| t CO2-I1S f torint I Cloudmask/ 1
=S| L wanvvvy ——NIR| _ a ootprin | Cirrus flag |
@ W/ c | 1
E 10 : L L : Geo-location on :
= 750 755 760 765 770 :- native CLIM footprint : EUM CIOUd CLIM L2
r*~T 1MLl Moo e | ZTITITATECIIC

---------------- study (Syn-Cloud):
Brockmann Consult

122 e (\"\n"\ﬂ’u‘\l“ﬂ"\ﬁ'ww "'hf‘w.v"ﬂw“FVrlﬁ"’l’“’"|""\("";\"'|r |'|'1|""'|\"\1 —“SW1 ™

1600 1610 1620 1630 1640 1650 1660 1670 . :
EUM polarimeter Level-2 SCENE:

15 T T T T v ' ' . .
O et e e s —swal L1C co-registration Aggregated clgud and cirrus obstruction at
algorithm CO2-IS resolution:

N ;Hutw
5 L + L L sub-satellie ' =
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 - - . .
- Cloud fraction (geometric)

Wavelength [nm]

YWy an,

Ilog, ,(lphotons/(cm
o

S Ol s iR RIS Pointing from P at CO2-IS lat/lon footprint point (1), - Cloud distance
False-color | % g from terrain height H to MAP instrument detector Cloud heigh
image Min S pIane. (Cloud height parallax not considered for CO2M, TBC) ) ou tOp €9 . t . .
VIS/NIR/SWIR-1 ' T T— . e tay - ' 140 - Cloud obstruction (radiometric)
for modelled ; ~ ~ 401 ; F. T - Scene inhomogeneity (std of imager
CO2M radiances A - Scattering "W 120 . (
: g P angle range radiances)
from prelim. EUM o ST— I ; % of MAP- ‘}2:@;6 Y]
test-data-set L N y < o []100 L1C | W 1% - . .
- e L - i L3 ‘ Additional cloud information:
(From EUM test \7/
+  Pproduct for M K 80
d{m%@% < ? ﬁ{d- a nominal {[Yo. CO2-IS NIR: O A-Band
I, \ €0 (left) and a \ 60 - = . Xygen " an
L glint- / - NO2-IS: (0,), absorption
“©  pointing, 4 - MAP: |, Q, U (Rainbow, cloud type, ...)
|~ SRS o ! /,_M—"‘ ] ) . ’ ]
g'_tch_e?] L - CO2-IS SWIR: cirrus
o PO ey

EUM/COPER-CO2M/DOC/%sneasiorsamms sy e tmmeeodres i o, , 023 40; 607 100,240 20 60 100 140 @ EUMETSAT HLODQ[O!QQ§ 8




& (CO02M level-2 products

CO2M GHG level-2 product: XCO2 / XCH4

GHG-Level 2 processing (GHG-L2)

XCo,
Baseline XCH,
CO21L1B Algorithm baseline
and ancillary

products
s
uncertainty
CO2M GHG retrieval algorithms: .o v coon wres wroon
(XCO2, XCH4)
Sodarkys B
RemoTAP i __.,—-"'
(Hasekamp, Landgraf, Lu et. al.) — =—
=
FOCAL - -
(Reuter, Buchwitz, Noel, Hilker, s S
et al s
Lamo .
FUSIONAL-P - i
(Boesch, di Noia, et al.) -
CO2M Products requirements: - =
[ Product | Spatial resolution | Precision | Asceraon . ™
4 km? 0.7 ppm — v—
4 km? 10 ppb (est.) Reuron iwarg —c
4 km? 1.5x10%* molec/cm? Wolngorg ]
SIF* 4 km? 0.7 mW m2 sr! nm!
‘Aerosols 16 km? 0.05 AOD, 500 m LH
= <5% of FOV Water & cirrus clouds Overai /080

copernicus.eumetsat.int

CO2M NO2 level-2 product (plume mapping)
- . ~‘A\°

EUM NOZ level-2 study
algorithm. TriOpSys/KINMI

TropOMI/S5p zoorh mode.at.~2x2 km

CO2M SIF and Aerosol level-2 product

AOD 565nm (2010)
i
~24-18-12 -6 DD'G 1218 M4

EUM SIF level-2 study EUM Aerosol level-2 study
algorithm: U. Leicester algorithms.: GRASP
(GRASP-SAS/U. Lille)

@cumersar BBl (ooerics O


https://www.eumetsat.int/copernicus-co2m-science-support

& Multiple GHG algorithm approach - FOCAL, RemoTAP, FUSIONAL-P

copernicus.eumetsat.int

Complementarity, resilience and performance:

v Different physical retrieval approaches - Full-physics (RemoTAP/FUSIONAL-P),
scattering approximation (FOCAL);

v Different heritage lines (SCIAMACHY, OCO0-2, GOSAT, Sentinel5p/5, 3MI, SPEXOne,
POLDER);

v' Complementary exploitation of information content of CO2M payload information
(CO2I/MAP/CLIM);

v' Complementary processing cost (cheap, medium, heavy).

CO2M platform information content usage: Prelim. processing cost estimates:
GHGL2:
(3 algorithms)
RemoTAP UoL-FP-FUSIONAL-P FOCAL <3700 cpus / platform®
SCENE-L2 SCENE-L2 SCENE-L2 Full system processing:
CO2IL1B+MAP-LIC  CO2IL1B+MAP-L2  CO2IL1B (including all instruments level-1 and 2)
< 4200 cpus / platform®

RAREEC/ESLCEINIED ) Multiple platforms will require less per platform on average

because of cpu re-usage

(U)) universitat Bremen

EUM/COPER-CO2M/D0C/22/1337528, v1A Draft, 20 January 2023 ecomersar [ ooernics 10



& C[arly results from synthetic data (GHG level-2 XCO2)

Three GHG algorithms

for CO2M

@ Universitat Bremen

XCO2 (retr.)
Mean=397.8 ppm Stddev=1.3 ppm

XCO2 a-priori = true

XCO2 (a-priori)
Mean=398.0 ppm Stddev=1.3 ppm

XCO2 (retr.) - XCO2 (a-priori)
Mean=-0.2 ppm Stddev=0.6 ppm

a)
60°N 5

58°N

60°N

_{

Stock ,;1' 'J

60°N

58°N

)

ko

56°N 56°N 56°N
RemoTAP UoL-FP-FUSIONAL-P FOCAL i s
SCENE-L2 SCENE-L2 SCENE-L2 54°N A% 54°N {}(' 54°N
CO2I L1B+MAP-L1C CO2I L1B+MAP-L2 CO2IL1B
52°N 52°N 52°N
MAP-L1C/L2+CLIM L2 v
Prague
50°N 50°N 50°N i *
/47-505 VZL, 2024 nich Vienna nich Vienna nich Vienna
10.5°E 12°E 13.5°E 15°E 16.5°E 18°E 19.5°E 10.5°E 12°E 13.5°E 15°E 16.5°E 18°E 19.5°E 10.5°E 12°E 13.5°E 15°E 16.5°E 18°E 19.5°E
S7A UOLFP_CO2 L2 STD 20250703T111239 20250703T111539 land 1 ] 4
050 === = =" S7A_UOLFP_CO2_L2_STD_20250703T111239_20250703T111539_land 396 397 398 399 400 401 i ) 0 2
e FusionalP XCO2 (ppm) .
1025 oo does 8 S ppm Z > (ppm) Difference (ppm)
Data within 0.5 ppm req.: 69% - -
E 4000 % - Mean Noise=0.5 ppm 1.0°x1.0° Low/High Pass Stddev.=0.3/0.5 ppm
g .
~ 397.5 -
g ’ -
X 395.0 by .
4 .
% 392.5
=2 A o
S 3900 ol & RemOTAP D RON
387.5
w50 , ‘ . . , , . (a) MAP-CO2I, Jul 03  gias of xc02 Error (ppm] (b) MAP-CO2L, Jul 03 ¢ x5 error fppm)]
385.0 387.5 390.0 3925 395.0 397.5 4000 4025 405.0 385.0 387.5 390.0 392.5 395.0 3975 400.0 402.5 405.0 e = 5
True XCOZ (pprn} s
d S7A_UOLFP_COZ2_L2 STD 20250703T111239_20250703T111539 land : ' § .
FusionalP - True XCO2 difference ] §
. 2 ‘ {
Dy
FUSIONAL-P &
=]
M
< Mean: 0.1250 : ey Mean: 0.2787 4 PH: 80,66
L8 " sD: 0.3290 Max: 15287 2 Min: 0:0478.
@) Universitat Bremen .
f
'L“ ';‘ N 0'1 ﬁn Qb' \“ ~ > QQ n‘ o o Q% \B
-20 =15 -1.0 -05 00 05 1.0 15 20
EUM/COPER-CO2M/DOC/ @ EUMETSAT 11




&  [arly results from synthetic data (GHG level-2 XCO2)

XCO2 a-priori = true

XCO2 (retr.) XCO2 (a-priori) XCO2 (retr.) - XCO2 (a-priori)
Mean 397.8 ppm Stddev 1.3 ppm Mean=398.0 ppm Stddev=1.3 ppm Mean=-0.2 ppm Stddev=0.6 ppm

ﬂtg Stcﬁfﬂm’! . L‘N‘_ ™

Three GHG algorithms
for COZM

60°N 60°N

soN Stockholm

st m@m} M
oc 7 -"'_ -

?/ﬁ"

@ Universitat Bremen
58°N

w
=]
z
»\“r?gg

N

56°N 56°N %a J“‘J
RemoTAP UoL-FP-FUSIONAL-P FOCAL ; ) IS8
SCENE-L2 SCENE-L2 SCENE-L2 s4oN - Q?T* saon “fo«"t%&i./—ffw
CO2I L1B+MAP-L1C CO2IL1B+MAP-L2 CO2IL1B E‘} Berlln.;_rg
MAP-L1C/L2+CLIM L2 =5 ==
. = Brague
50°N 50°N Sl o
/4 TBDS VZL, 2024 o . i nich Vienna
See p reS e nt at I O n S by. 5.5°E 18°E 19.5°E 10.5°E 12°E 13.5°E 15°E 16.5°E 18°E 19.5°E
S7A_UOLFP_CO2_L2_STD_20250703T111239_20250703T111539_lan = — . —
0520 401 -2 0 2
w25 SimadecSBom 3 SHISERES PR,
Ea[]o_a . < - . ddev.=0.3/0.5 ppm
P 2.2.3 Stefan Noel, Tue 11:40 FOCAL
EII 395.0 > - ° o o o o
2.2.4 Antonio Di Noia, Tue 11:50 Fusional-P
2 390.0 E
387.5
w50 , ‘ . . , , . ) MAP-CO2L Jul 03 o om0
385.0 387.5 390.0 3925 3950 3975 4000 4025 4050 _ oy - =
True XCOZ (ppr} %
d S7A_UOLFP_CO2_L2_STD_20250703T111239_20250703T111539_land
FusionalP - True XCO2 difference r
%
FUSIONAL-P <
Yo —
i ; MS?M %1250 pR:gOSs ~ Mean: 0.2787 .. erbeir A
@) Universitat Bremen [——=950:.0.3290 Max: 1.5287  E— Max: 1.7160

=20 =15 -1.0 -0.5 00 05 1.0 15 20

EUM/COPER-CO2M/DOC/ ecomersar [ (ooornics 12



& MAP-CO2| Retrievals of RemoTAP

Bias of XCO2 Error [ppm] Land ’ nad Ir SD of XCO2 Error [ppm]
SRON e A
b ‘-, - » “’“:;. Mo - < : “!? e F
‘ L :
i o ' i
i 4 £ Ce
L4 %

= e PR: 83.47 . 5 PR: 83.47
_Mean: 0.1515 . Bt - Mean: 0.2815 PR: 83.47
~ ~—5D:0.2923 Max: 1.6980 > - Max: 2.2126

Bias of XCO2 Error [ppm] Ocean , g | | nt SD of XCO2 Error [ppm]
. %Q E E ) %:&V 3 :
e K"' )
3 =f £
| .
. 5 PR: 80.70 v “PR: 80.7C

= Me:‘;m. 0.2423 .. Min: -1.2523 - ~ - Mean: 0.2319 _ mﬁfg.'ggu

~_SD:0.2112 Max; 1.4668 e - Max: 1.4525

-— = I — |

P A2 A2 : K K 0 K RS o o ™ o 2 :

Land, nadir

0.2923 ppm

0.2815 ppm

0.5493 ppm

0.1593 ppm

Ocean, glint
EUM/COPER-CO2M/D0OC/22/1337528, v1A Drarg—=ooormuary—zozo

0.2112 ppm

0.2319 ppm

0.4230 ppm

0.2430 ppm

@ EUMETSAT

copernicus.eumetsat.int
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& C[arly results from synthetic data (NO2 level-2)

NO2 algorithms or COZM
Betchatow coal power plant
Albedo effects, ATBD 2024

aumetsat.int

CO2M algorithm

. s . B, ““ - . .
. - : - . . .
- - . -
- - . - .
Surface reflectance . . s . .. Lo - K . - -
. * . 4 . ‘. . - = d % . ' “‘ ‘\ 7 2 3 o
L ey - . . 3 . . ’g - .5 ‘.
(DLER) o) - «* . . ‘-‘ . - o 8% i3
. ) . LI 5 . e 2. e . <o
. . - Y Lo . = .
. -
( - \e 9 ‘ Ay = l . . o * L ’ ’

Tropospheric
air-mass factor

Tropospheric
NO, vertical column

EUM/COPER-CO2M/DOC/22/1337528, v1A Draft, 20 January 2023 @cuversar BBl (coermcs 14



& (C02M CO2I parallax corrected footprints (sun-glint/pitched orbit)

Mean elevation: 1822.449 [m] (Uncorr: 1895.8576 [m])

Parallax correction centre pixel shi{(l):ogm] CO2M parallax correction

' B-..
4 1800 2000

13000
1800

11600 —
' " 1600

1 1400 12000 !

1400
41200 {4100

Parallax corrected cloud

1000 Cloud imager cloud mask e o e
j 1009 ( /300 m SWIR) within parallax corrected
500 Spectrometer LOS (SEDF)
7 800 ___20250703T111100 - Descending area Flight Drection (+X)
0 [ ®
600 T T | F
Multi-angle polarimeter footprints... //7»-§ A\
84 : ; . ; : . baded — | | I \
400
Ty, - i
200 80 ~\\\\\ /////// \ o i co F‘x:z-“-’-E'FC\,‘ :V -
) ' j
0 1 | <
UM JAS - ,//\\;‘{fl 3
Use of Copernicus GLO-90 DSM (surface model!) optimised . ol Etiﬂi || : \\ >
at ~230 m resolution . S - s 1 S
» Move to higher resolution (~90 m) possible in the future * 2 B & & & 8 8 5

..co-registered on parallax corrected
CO2I spectrometer footprint

EUM/COPER-CO2M/D0C/22/1337528, v1A Draft, 20 January 2023 ecomersar [ Gooernics 15



& Central auxiliary data processing (SCENE level-2)

°
[ ]
CAMS ° CO2M
lev lev geeeeciieaannn e—— Alev  slev
P37, 73 P3 ", Z3 ' »
lay lay ~lay  Alay
T2 L] q2 ] = w T2 ] 2 3 -

Derived total column model data

(at CO2M centre pixel surface altitude Using Copernicus
DSM GLO0-90 at ~230 m resolution) ecmerse BBl Goonce 16

“Air around mountain” approach, M. Reuter et al.

EUM/COPER-CO2M/D0C/22/1337528, v1A Draft, 20 January 2023



& SCENE cloud information from CLIM data

|c|im_data /

|scene_inhomogeneity

[scanlinexground_pixel x clim_ch *)]

|c|oud_fraction

[scanlinexground_pixel x cloud_area]

|c|oud_distance

[scanlinexground_pixel x cloud_area]

|c|oud_obstruction

[scanlinexground_pixel]

|c|oud_top_height

[scanlinexground_pixel]

|cirrus_fraction

[scanlinexground_pixel X cirrus_area]

|c|oud_distance

[scanlinexground_pixel x cloud_area]

|cirrus_obstruction

[scanlinexground_pixel]

|c|oud_optical_thickness

[scanlinexground_pixel]

|c|oud_opticaI_thickness_uncertainty

[scanlinexground_pixel]

Sub-set of CO2I swath:

Area 1

*) clim_ch=CLIM1/2

52.95

52.9

52.85

EUM/COPER-CO2M/DOC/23/1380875, v2E Draft, 12 March 2024

52.95

528

52.85

copernicus.eumetsat.int

cloud_area / cirrus-area

4 areas covered

Flight Direction (+X)

Area around CO2I/NO2I centre pixel lat/lon: f.

AN
/1 \

semimajor = [0.02 0.04 0.06 0.08] //\IZ:‘AE"" \
semiminor = [0.02 0.04 0.06 0.08] e

4——CO2I Pixel ACT FOV—»

Area 4
m PROGRAMME OF .
[[[[[[[[[[[[[[[[ (opernicus

IMPLEMENTED BY e EUMETSAT 17



& SCENE cloud information from CLIM data

|c|im_data /

copernicus.eumetsat.int

cloud_area / cirrus-area

|scene_inhomogeneity

[scanlinexground_pixel x clim_ch *)]

|c|oud_fraction

[scanlinexground_pixel x cloud_area]

|c|oud_distance

[scanlinexground_pixel x cloud_area]

4 areas covered

Flight Direction (+X)

|c|oud_obstruction

[scanlinexground_pixel]

|c|oud_top_height

[scanlinexground_pixel]

Area around CO2I/NO2I centre pixel lat/lon: f.

|cirrus_fraction

[scanlinexground_pixel X cirrus_area]

|c|oud_distance

[scanlinexground_pixel x cloud_area]

semimajor = [0.02 0.04 0.06 0.08]

|cirrus_obstruction

|c|oud_optical_thickness

[scanlinexground_pixel]
[scanlinexc 't

semiminor = [0.02 0.04 0.06 0.08] SN

|c|oud_opticaI_thickness_uncertainty
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Additional cloud information from CO2I / MAP: ] N o

Sub-set of CO2I swath:

52.95

52.9

Area 1
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52.85

4——CO2I Pixel ACT FOV—»

- CO2-IS NIR: Oxygen A-Band

- NO2-IS: (0,), absorption

- MAP: |, Q, U (Rainbow, cloud type, ...)
- CO2-IS SWIR: cirrus

Area 4
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CO2M 6-orbits test-data
set of top-of-atmosphere
radiances for a
constellation of 3
platforms

“West” platform continuously
pointing towards the sun-glint spot

3rd July 2025 (205)
1.  EU west (pitch on)
2.  EU cent (pitch: off)

9th Sep 2025 (205)
1.  Asia cent (pitch: off)
2.  Asia west (pitch: on)

A HYGEOS

.
RAL Space™

Remote Sensing Group

National Centre for
Earth Observation

EUM/COPER-CO2M/D0OC/22/1337528, v1A Draft, 20 January 2023

& (02M CO2I spectrometer false colour rad|ance image (vis/NIR/SwiR
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& Status summary

copernicus.eumetsat.int

» Critical Design Reviews for product processing ongoing.

« CDR for the system (satellite and ground segment) expected
by Q4 2024.

* First results and test-data for all product levels available.

« CO2M multi-instrument, multi-algorithm approach is
expected to maximise usage of full CO2M information
content and to increase product accuracy and robustness.

EUM/COPER-CO2M/D0OC/23/1380875, v2E Draft, 12 March 2024 B oot (opermicus  wroveros @ EUMETSAT 20



& [UMETSAT CO2M scientific support studies

copernicus.eumetsat.int
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https://www.eumetsat.int/copernicus-co2m-science-support

