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Summary of recent, current and planned activities

1. MSG-3 commissioning

2. Development of monitoring tools for internal SSCC variables

3. Re-assessment of the desert targets as currently set in SSCC.:
a. Temporal stability
b. Spatial homogeneity
c. Spectral behaviour
4. Long-term activities = improvement of SSCC to improve calibration quality for

(past), current and future missions.

SSCC = SEVIRI Solar Channel Calibration system = current operational vicarious
calibration system for MVIRI and SEVIRI warm channels
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The SEVIRI Solar Channel Calibration system

Developed and implemented in 2002/2003 by Y. Govaerts and M. Clerici

System in place for SEVIRI (Met-8, Met-9 and Met 10) BUT ALSO for MVIRI (Met-2 till
Met-7)

Vicarious calibration:

» Reference = RTM simulations of Top-Of-Atmosphere radiances
Evaluated against well-calibrated polar-orbiting instruments
(SeaWiFs, ATSR2, AATSR, VEGETATION, MERIS)

> Comparison with TOA measured signal .ﬂf""‘",;»?"'ﬂ ‘

2 target types used for comparison: v TN
1. Desert bright targets (18 targets) / LN T )Y
2. Dark seatargets (9 targets) (checking purposes) / : \

L

i -
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The SEVIRI Solar Channel Calibration algorithm

Meteosat

—— At each step of the processing = evaluation of the
errors + uncertainties = Propagated to the end result!

Data accumulation
(5 up to 10 days)

Images
(Lev. 1.5) \
| /

1

Cloud mask
+

Cloud analysis

ECMWEF (Analysis — 6h)

Cloud free scenes /
admissible geometry
and surface conditions

e H20 total column content
» Surface pressure
e 10m U/V wind

|

TOMS + AERONET climatology LUTs

* O3 total column content
 Aerosol AOD
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MSG3 commissioning

e MSG3 = Launched on 5t of July 2012

e Calibration of warm + cold channels started at the end of August:

» Warm channels calibration = SSCC (vicarious calibration)
» Cold channels = Blackbodies 7/ inter-calibration with 1ASI (Metop-A)

e December = end of the commissioning CAL/VAL activities
e MSG3 became MET-10 in January 2013 (starts of OPE)

e 20/01/2013 = End of drift to 0.0 Lat/0.0 Lon

e 21/01/2013 MET-10 takes over from MET-09
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MSG3 commissioning

e 14 calibration runs with SSCC (from end of August till mid-November)

Retrieval standard

Retrievals mean value o 100 x (Cfyper — Cfyean) Z Cfuean

(Wim-2sr-tum-1/DC) deviation VIS0.6 -0.52

(Wm-2sr-pm-1/DC) VI1S0.8 1.05

NIR1.6 0.40

VI1S0.6 0.5216 0.0029 HRY 20.19
viso.8 0.4227 0.0023 Relative difference in percent
NIR1.6 0.0881 0.0004 between the mean calibration
coefficient slope and the slope

HRV 0.6628 0.0028 provided to MPEF

Systematic biases w.r.t. pre-launch values (except for NIR1.6)
Biases = constant in time during the test period:
= SSCC results ~ 9% and 7%o darker resp. for VI1S0.6 and VI1S0.8
= SSCC results ~ 16-17%b brighter

Reasons for such biases not known yet.
SSCC error estimates on the retrievals = between 4 and 5%b for all channels during the entire test period.
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MSG3 commissioning

Calibration slope
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MSG3 commissioning
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Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables

320IIIII\IIII\IIIIIIIIIIIIII\IIIIIIIIIIIIII\IIII\IIIIIIIIII\III\IIII\IIIIIIIII\IIII\III

algsd so7
alg4 nig1 sal
lib1 ]
3 alg2 egyl mali s08

T
— - * ]
= 300 Fgr ol * alg1 araf nig3 lib4 sa3
|- 3 E £ *
- § LI L
< I i * ok B
3 .
-8 | * * 3 4 Ty
] ‘: * 4+
" LL T
A L ]
— +
° - MSG3
E' 280 ) '.M:o. + +a + 7t Tast e ]
», + -
3 -, “h:::: g ++*T ‘** :."“ &+ ¥ ““"
g 1+ —_—t ey § % IN--T"‘M“""'*;“'" - .; :zhz;uuﬂ o . _
0 B i P tiew it e S Ll SN oty
s Thpart e, L ¥ st %
< kv S5 g H‘H‘:" g » L] ".1.‘!
£ -4 et 1 iy 5 el :_h‘ * —
ié L Ty R - s + +
a 13 gy :--"‘:..,"i'g; 51 i--.-..,'_t‘i-'lﬂ-izl- Y . -a *
O g e Toge N Rk £ £k L 3 % e o= 2
< R t“ :‘hﬁ"'-r +++"""‘"+ ]
¥ e
—_ g g . g
o .+'!£'+ Iy Py '“’l'““:‘*"**"‘-l-r i
2 * "'l'""q-;w ""‘I“.‘:;:++++++++++++++++++ * Eaaas
— 260 1'!1‘:*;.. + £ . —
300
"‘::"##-r
— b 4 T e -
- s ™
LT
Tia T
ttt*tt'h
- b I revan, P
e 'I‘I-....,"_*
e ey
'."""-I- b
e W +4
- iy _
+4
24‘0||||||\||||\|||||||||||‘||||\||||‘ll|||||||||\||||\|||||||||||\||||\||||\|||||||||||\||||‘J|L

03-Sep 17-Sep 01-0ct 15-0ct 29-0ct 12—Nay 26—Nay 10-Dec 24-Dec
12 12 12 12 12 12 12 12 12

Total column amount of ozone ¢E EUMETSAT



Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables
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Re-assessment of the desert targets

1. Scope of the re-assessment =to improve the current version of SSCC
= ONLY ONE ASPECT OF THE PLANNED ACTIVITIES ON SSCC

2. Re-assessment:

 Analysis of the desert target temporal stability and spatial homogeneity.
 Improvement of the Bidirectional Reflectance Factor for these targets.
* Investigate the possibility to use more targets

3. Possible use of the Meteosat First Generation Albedo product in the

assessment of the desert target stability (30 years of data) + analysis of MODIS
BRDF.
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“Homogeneity” pixel-wise
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Desert target temporal stability and spatial homogeneity

-10 0 10 20 30 40 50

Temporal average of the BRDF product derived from MODIS observations at 646nm

between 2002 and 2008 (courtesy Prof. B.J. Sohn, Seoul National University). In red:
SSCC desert targets.

a.2

a.1
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Desert target temporal stability and spatial homogeneity

ORI Ehannel BRE-S00m - ALGERIA2 and LIBYA3 = higher spatial
N . . heterogeneity than the other targets
% 0'5; + i 4 1 1 _f
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N £ * SSCC) = Possible alternative targets
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Re-assessment of the reference targets

SSCC LREGRESS

250 T T T 17 1T T T T T T T T 17T T | T T T T T T T | T T T T T T T 1 T T4 T 11
i | Example of re-analysis of
Libya 3 : Y = 0.536267 X + 8.05513 B SSCC r?SUItS: assess_ment Of
5 1 the weight of specific targets
200 Algeria2 : ¥ = 0.550852 X + 3.73890 ] -
- | on the overall estimated
| Molbd/Mg2:y=  0SB3983 X+ 5.26997 : | calibration coefficients in the
- {1 VIS06 band.
"_@ 150 — —
e | |
= L tA = 0,555088 |
é Libya3 : Dalta = 96.6093 N
2 100 — _ _
2 Algerta2  : Delta = 09.2369 | The linear regression uses the
| estimated errors on the modelled top-
No Lib3/Alg2: Delte = 100.183 .
| of-atmosphere radiances.
50 —
0 L1 L1 L1 11 ‘ [N Y I Y B | L1 | I I | [N I A | | | [N N I I N | | [ Y Y I Y Y B | |
0 100 200 300 400 500

Counts {K — KQ)

CLUO IVUO IVITTULIY T I 1aduall,; LIT4 L VAU £V —E E U M ETSAT



Long-term activities: improvement of the current SSCC system

e Improvement of the radiative transfer processes (in particular the multiple
scattering + coupling with gaseous absorption).

e Assessment of the uncertainties of the radiative transfer model with
respect to main variables assessed + assessment of the uncertainties of
the complete calibration chain.

e Not only desert targets... Implementation of new methods in order to

blend the final calibration product (re-visiting Rayleigh scattering
methods, Deep Convectives clouds, Lunar calibration...).
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Conclusion and future work...

In order to :
1. Meet the requirements on MTG/FCI: 5% accuracy (current requirement on MSG/SEVIRI: 10%6!)
2. Improve SEVIRI current calibration system
3. Re-visit the Meteosat archive
= Need for reducing uncertainties and improving calibration accuracy

What is foreseen with SSCC (but not only)?

e Follow the latest development in terms of target characterization and modelling (closer
interactions with CEOS IVOS + GSICS)

e Continue the assessment of the current system uncertainties

e Possibly use of MODIS /7 MISR / DIMITRI / SADE data in the current system

e Definition of more stable desert targets + characterization of the associated BRF
e Improvement of the RTM (multiple scattering + aerosols)

e Re-evaluation of the reference against reference instruments (MODIS, MISR, MERIS-like, ATSR-
like, VEGETATION, PARASOL...)

e Implementation of additional methods such as DCC or homogeneous water clouds (in particular
for FCI non-window channels)

e Address the challenge of new instruments and new designs such as FCI detector array
e Re-visit not-well characterized sensor response functions (Met2-6)
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Thank you
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Back-up slides for general purposes
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Development of monitoring tools for internal SSCC variables
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Development of monitoring tools for internal SSCC variables
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