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Central Africa, 23 Nov 2024, MTG FCI 0.8 pm 12:30 UTC
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‘Central Africa, 23 Nov 2024, MSI 0.8 um 12:27 UTC
- Frame 2778E, Baseline AF
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Overview

Flexible Combined
Irmager

16 spectral channels (0.3-13.3 um) 7 spectral channels (0.6-12.0 um)
Full disc with 0.5-2 km pixel size 150 km swath with 500 m pixel size
Every 10 min Every 28 days
MSI complemented by profile measurements
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Team players: Better spectral
temporal information vs. 3D
cloud/aerosol structure

16 spectral channels (0.3-13.3 um) 7 spectral channels (0.6-12.0 um)
Full disc with 0.5-2 km pixel size 150 km swath with 500 m pixel size
Every 10 min Every 28 days
MSI complemented by profile measurements
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Towards 0.7 um,
clouds less
reflective, water
vapor absorption
stronger

" CourtesyofJan R. El

Kassar (FU Berlin)

 Very similar filter functions between MSI, SEVIRI and FCI spectral channels
 However, small differences can have big impact for TOA reflectance of clouds, but
particularly for aerosol and clear sky surface
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Spatial resolution

Viewing geometry

3x3 km for SEVIRI versus 0.5x0.5 km for MSI

Limit validation to similar viewing geometry

Minimum of 36 MSI pixels within one SEVIRI

pixel = sub-pixel inhomogeneity

FCI/SEVIRI sub-satellite point (Tropics-ITCZ) covers warm

ocean, very bright and cold clouds, vegetation and desert

— suitable for L1 validation
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Viewing geometry of SEVIRI on MSG-2 satellite
located at 0 deg W, Neukermans, 2012.
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frame 3555E)
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M-RGR SWIR-NIR-VIS false-colour image EarthCARE frame 03555E
£2. 5% 5N 1257\ 75°N 2.5°N . 1.5°S§ L2558 1575 22.5%5
49.&"[1 484" E 47.4 ; 46.4°E 45 5%E 4467 E 436°E 42.7°E 417" E 40,7 E
0

across-track
pixel [-]
[39]
o
o

| Ll 1 Ll | Ll Ll Ll | Ll Ll 1 | Ll 1 i | L Ll Ll | Ll 1
5 el 52 50 51 50 9 o0 ok . <O

Q.0 0@ 06 O 0L 00 SRPC Ao VY NV A0 W0

\-xb‘,_-\, \’-\’NQ x\b“ Q \’Xb“ Q ‘&x&, Q ‘&_\}‘, Q ‘&\,5.5 N ,1).5 Ay \.\ﬁ"") ’\-ﬁ ) > QD‘Q’ \\f’
~al
MSI_RGR_1C - pixel_values of TIR bands

TIR1 brightness temperature [K] TIRZ brightress ternperature [K] TIR3 brightness temperature [K]

min=186.918, max=319.323 min=187.954, max=322.088 min=187.132, max=319.206

Baseline EXAD

Tropical cyclone
Dikeledi north of
Madagascar —
EarthCARE crossing
time 11:02 UTC

2" ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy






33°E 3°E 39'E 42'E 45°E 40°E S1'E

Image created by
Leonard Koénig,
TROPOS

M-RGR {false RGB;
25°'s

nr's

423°E 428°E

¥y &g 8 8

Distanca from ground track [km]

-4

100:00 : 004D NAE00  HDIET 014D
WoaE5 13 (LG R T S T R R

12 Jor 2025

8 50°S Ta's 9s5°s nr's 128°s
E a1 37 20°E

=
5
3
£

WHTA0 MO0 HO0030  HO040  NOS00  WO130 NDT4D MOXe0  1T03I0 Mor4d
WOTAT  AAGG3F 130601 NISEZ 13044d 135408 IRSIEN 136240 X526 TR6IER

0300 IROIE0(UTE)
20 134348 {LET)

E1E @a's
A6 E

HMOI00 10320 (UTO)

135045 136003 (LST)

12 Jan 20
Ie's B1°'s Ta's aa's nr's Ba's wL2'S mae's
44 5°E 441°E 437'E 433'E 428'E Az4'E 420'E M1E'E
G H i ! ! ! !
] FET 03555
cA

../ CPR

i
50 L& L
|
2 [y
: Ly
D === T LI T 1) P [ B R
WS40 TO000  MOGE0  M004T NOEDD  WOTE0  IGI4D THOZC0  JIORE0  MOZ4D  MO300  TROIED(UTT)
THEF 4 IREA3E  IHERSE 136620 136441 BSLIR IRE323 IFSELY 13E203 35123 13B042  1RS000LST)
12 dan 2025
65 81's Ta's 85°s nr's 13a's na's TR
#EE M1E FERA 433°E 28'E 424°E 4Z0'E 4EE
[ —— T S T e L L L |
| -
S
'CPR Doppler
ol | '
5o
| o iy
g 751 vel. - A
| e
= wo .
-]
£ s
50 ? !
25
(L B e o o s o S o e e o e ey e T T
WEGAD VMO0 0020 WODAE NOEOD 0120 10140 MLER00 110220 10040 110300 146A20UTE)
IET4 IBGEIG 15600 R0 130441 SN2 136323 1024l IRGED0 D12l 135042 50:00 {LET)

12 Jnn 2085

w"

o

Radar reflacthaty [dBZ]

3

25

L8 s om oW
Doppler velosty [mis]

L

MSI L1
RGB

MSI L2a M-CM
Cloud phase

ddeesoy

017 parooaiadns:g

T

Ia7em

MSI L2a M-COP
COT

250

200

- 150

- 100

50

2" ESA-JAXA EarthUARE Ln-Urbit Validation Workshop | 1/ — 2U March 2U¢b | ESA-ESRIN | Frascati (Rome), Ttaly



12 Jan 2025, 10058-11:03 UTC 03S55E
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A quick look at L2
products can often reveal
the need for a deeper dive

Into L1 data and its
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Case study on 12 January ng\affa‘me3555E)

ECA_EXAD MSI RGR_1C _20250112T1052532 _20250112T122555Z_03555E
I-1C-RRAD-FDHSI-FD--CHK-BODY---NC4E C EUMT

MSI VIS vs. FCI 0.6 um
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17 % higher MSI VIS
reflectance compared
to FCI

Many MSI values
above 1

But different viewing
geometry



VS.
FCI

MSI M-COP
vs. KNMI
“ Cloud
., Physical
Properties
~3%  Retrieval
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~20% > Talk by Anja
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ECA EXZZ MSI RGR 1€ _20250102T132052Z_20250313T181549Z 03401E

SEVIRI_20250102T133011Z 20250102T1342432
MSI TIR-1 vs. SEVIRI 8.7 um
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MSI TIR-3 vs. SEVIRI 12.0 um
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MSI L1 baseline AF
compared to SEVIRI

* Excellent
agreement for TIR
bands

* Biaslessthan 1K

* r2=0.98
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Case study on 2 Jan 2025 (fr§me~34oq E)

ECA EXZZ MSI RGR 1€ _20250102T132052Z_20250313T181549Z 03401E
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MSI TIR-1 vs. FCI 8.7 um
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Summary

* Validation of MSI L1 using FCI/SEVIRI has confirmed the correct calibration of
MSI thermal infrared bands, but reveals systematic differences for VNS bands
(while data is highly correlated = suitable for vicarious calibration)

* Uncertainties in L1 data will directly effect L2 products! (= Talk Anja Hlinerbein)

* Transfer functions are needed to predict MSI reflectances with collocated FCI
observations.

* MSI tool can support assessment of differences in filter function and viewing
geometry (= Poster Nils Madenach)

* Ongoing work: Apply MSI L2 cloud processor (M-CLD) to FCI data for selected
collocated EarthCARE scenes.
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