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Organizations contributing to GSICS

“<*NOAA

GSICS current focus is on the

s2NIST interc_alibration of operational
satellites, and makes use of key
X NASA research instruments such as

AIRS and MODIS to

<EUMETSAT intercalibration the operational
2 CNES instruments

“*CMA

“*JMA

“*KMA
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GSICS Objectives

“* To improve the use of space-based global observations
for weather, climate and environmental applications
through operational inter-calibration of satellite sensors.

= Observations are well calibrated through operational analysis of
instrument performance, satellite intercalibration, and validation
over reference sites

= Pre-launch testing is traceable to S| standards
“* Provide ability to re-calibrate archived satellite data with

consensus GSICS approach, leading to stable
fundamental climate data records (FCDR)
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RSSC to maximize data usage

Satellites Satellite Consistent Essential
& Sensors - data - Calibrated ‘ Climate
data sets oroducts

GOS ‘ GSICS [| Rssc-CM

“* Regional/Specialized Satellite Centres

= Mobilize effort and expertise in some centres (or distributed
virtual centres) to provide quality-controlled products

following agreed specifications

= |nitial scope is Climate Monitoring (RSSC-CM) responding
to GCOS requirements

= A number of potential participating agencies

* |[mplementation Plan being developed by EUMETSAT for

adoption in November 07
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2007 Activities

» Annual Operating Plan
 Two GRWG meetings (chair, Fred Wu)

= Consensus algorithms for LEO to GEO intercalibration

< GDWG (chair, Volker Gaertner)

= Data management issues, metadata

«» Commissioned GSICS Website and routine LEO
to LEO intersatellite calibration, with performance
reports at NESDIS

* Intercomparisons of AIRS and |IASI
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Global Space-Based Inter-Calibration System

Mumber of Vizitars since Aug, 2=, 2007

Mission:

Assure high-quality, inter-calibrated
measurements from the international constellation of
operational satellites to support the GEOSS goal of
inereasing the accuracy and interoperability of
environmental products and applications for societal
benefit.

Goals:

The primary goal of GSICS is to improve the use of

space-based global observations for weather, climate ]

and environmental applications through operational =~ it
inter-calibration of the space component of the WMO o "o

World Weather Watch (WWW) Global Observing ol = .

System (GOS) and Global Earth Observing Systemof |11, oy MET RO LAT
Systems (GEOSS). The basic GSICS strategies to CFOS rATIONARY QREIT £1c

achieve this goal are:

+ Toestablish a GSICS Virtual Library to efficiently
share information, software and data relevant to
calibration;

« To build collaborations ensuring that each satellite
instrument meets specifications by making pre-
launch tests traceable to SI standards;

« To improve on-orbit calibration of satellite
instrument observations by means of an
integrated cal/val system, including instrument
performance monitoring, inter-=satellite /inter-
sensor calibration, lunar and stellar calibration,
vicarious calibration and validation with reference
sites;

« To establizsh a distributed research component
and a plan for research to operations transition:

s To build collaborations to retrospectively re-
calibrate archive satellite data using the
operational inter-calibration system in order to
make satellite data archives worthy for NWP
forecasts and climate studies.



Satellite Inter-Calibration

LEO - LEO GEO -LEO
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Intersatellite Instrument Characteristics

POES NOAAILS AMSU-A and Metop-A AMSU-A

AMSTA

Th Bias vs. Date
| AMSU (57.252 GHz)

Show Plat

Th Bias vs. Th
| AMSU (57252 GHz)

Show Plot

Individual Inter-cal Event
Distribution Statistics Table
[ AMSU (57.252 GHz)

Show Table

Individual Inter-cal Event
Covariance Statistics Table
| AMSU (57.252 GHz)

| Show Table

Ensemble Statistics Table

Show Table
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LEG-IE0 SHO Ensemble Statiatics
Sateilite 1! BlARLE Satellite I: METCPOZ
Instrument 1; HiETR Inatrument 2: TR
11 Ch 12 Parameter Hemis §5H0s Average Standlev GaossDist Sig Avg Trend Faram(t} Sig Trend Slope Fazam(B:T/Refl) Sig Slope Awy I1(BrT/Refl) Bvg I2(BrT/Refl] Avg dellime Avy delloc ;

00001 BrTempBias Souch 31 0.508  (.541 Tes nof58% =3930  rof3N% -1.61B5E-02  mo@E9% 02.24 202,748 15.3 18,638
2 00002 OSrTespBias Souch 81 0,473 0.566 Fo noB93% -1.190  nofon% -1.8961E-02 yesfinok 0.1 101,585 154 15,68
3 00003 SrTespRias Souch 32 -0.200  0.536 Yes nofasy -5,857  yesfife 5.1997E-03 nolend 11B.958 #18.75% 15:% 15,68
00044 BrTempRias 3agch 32 0226 0,201 Yes yesfang -i.017  yesfust £.3014E-03  yeasfi3s: 230.735 230,554 15.3 15,68
5 00085 BrTempRias Souch 32 -0.230 0,165 flo yesfesy -1.E8 yesfif: 2,3651E-03 peslity 230,518 230,288 15.5 18.g8
j6 00006 Brlempliss Scuch 32 0078 G0 o yesdisy -1.668  yesfisy T.4438E-03  yesBosy 23,4 423,351 15.3 19,68
T 00007 BrTempBias Seuch 32 0.281  (LOBY ¥o yeskass -0,64%  noli3%y 1.9069E-05  mod9%% 216.976 217,287 15.3 19,69
JOGE 00008 BrTempBias Scuch 32 0,187 0.08¢ Yoz yesfisn: 0,307  yes@asy -2 1TB1E-03  mofi39% 213.513 213,700 15,3 13,65
Q00 09 BrTempBiax Souch 32 0.273  0.1L6 o yeskoss -1.638  yezpinz 1.6123E-03  molf3%k 210.0%8 110,368 15.4 19,68
Q0010 0010 BrTesmBias Souch 32 0.369  (0.13B Wio yeaBagg -0.530  nofag% 4.%840F-04  pmofiEEd 210,686 i11.05 15.3 19,68
Q0011 0011  BrTespBias Souch 32 0,386 0.147 Yas yesfong =151 ymsfong 3.1E72E-04  mofiSok 213. 685 214,051 15.% 19,69
00012 09012 BrTemrRias Souch 32 0.230 0,145 lo yeafast -1.237  noRast 48187E-0¢  moltBs 221,238 121,464 15.% 15,88
00013 04413  BrTemphiss 3ouch 32 0130 QAR Yes pofas: -1,267  yesffnt -3,84128-04  moffEct 135,084 3.1 15.3 15,88
00014 Ofigld  BrlempBias Seuzh 32 0,023 (L38O Fo noBad 1305  nofiBt -3, 1174805 mofags 146,820 148,842 15.3 19,88
00015 0915 BrTempBias-South 32 0.08%  1.10¢ Yes- nof3ds -8.058  pofies -2.0978E-0F pofa%E 203,448 293,537 15:3 19,65
Q0001 Q0001  BrTempBiss Borch 29 0,278 1.493 §o nol39s 12,175 nof9s -6.1263E-03  molfS% 214,128 114,408 16.1 1967
Q0002 po002  BrTempBias Borvh 29 0.244  1.58% Fo noBassy 13.845  roofesy -B.5765E-03  cofenE 113.932 113.27% 16.1 19,67
Q0003 10003  BrTespBias Borch 29 -0.380  0.50% Yo yaapags -£.833  roBoss -1 4771E-02  yesE3gk 134,872 134,511 16.1 18,67
Q0004 (00004  BrTempBias Horth 29 -0.08% 0,13 Tas yasfsgg -2.448  oofEsy -3.2817E-03  mogecy 245,023 188,574 16.0 19,67
Q0005 (00005  BrTemmBias Borch 20 -0.134 0,108 Yes yaslody -1.005  nmoEO0% ~3.178EE-03  moffO0% 241,008 240,888 16.9 15,87
00006 0008F  BrTempRias Moreh 29 00183 0017 Ho yeskon: -0.262  oofiadi B.5038E-0¢4  molt3%d 230,615 430,718 16.4 18,87
00007 09907  BrTempBias Hoxth - 29 9.3 0.0%: Mo yesRosy 0,565  pofo%t 1.15088-03  mofiatt 24,128 114.4p4 6.0 15,87
(000§ 00008 BrTespBias Herth 28 0,207  0.086 Yes yeshadi 0,205 noB3st FAITME-04  moRS% 221,386 221.503 16.4 146
Q003% 0000% BrlempBias Morth 28 Q.30 (113 o yesfasy 1.940 mofiny §.3323E-04  ooBd%E 119,825 20,129 6.1 1967
QCOLD 00010 BrTempBias Morch 29 0.348 0,114 Yes yealadi 1,512  mogoss 1;3000E-03°  mofass 231,043 221,388 6.1 1967
QOGUL 00011 BrTespiBiss Forch 29 0,408 0,148 Trs yesfang 1642 rnofeny -1.7E33E-04  moREok 124,736 125,141 i6.0 18,67
40042 00012 BrTempBias Norch 28 0.247 0,238 Yas yesfody 0,201  nofost -1 4013E-03 molf30% 132,256 132,543 18.4 18,87
Q0013 00013  BrTemmBias Norch 29 0.188 QL284 o yesfang -3.825  nofdgsy -1.2264E-00 yesftusk 243,008 243,204 16.4 18,67
G004 00014  BrTempBias Hoech 29 0,100 0542 ¥e pokost -5.%61  pofog% -1.5R04E-07  yesBogt 253,781 253,884 16.4 15,87
OIS 00015 BrTespBias Mersh 28 0,123 1210 o noba%y -22.803  rnoB90% -1, 27RSE-00 moR3% 222.534 222,857 6.4 18,67

32 SNOs, BIAS 0.27 K, STDV 0.116 ........ Avg Time Dif 15.3 secs, Avg Dist 19.7 km
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2008 Activities

% Commission intercalibration of MTSAT, MSG, GOES
and FY2 Infrared Imagers with IASI and AIRS.

= Routine intercomparisons between MSG (SEVIRI) and
AIRS/IASI at EUMETSAT

= Routine intercomparisons between GOES and AIRS/IASI at
NESDIS

= Routine intercomparisons between MTSAT and AIRS/IASI at
JMA

= Routine intercomparisons between FY2 and AIRS/IASI at CMA
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15:.*!..-._.;; e T‘-‘Eﬂ'{:-ri_%..al ;59 0 mmso,,?%1
@8’} Integrated Cal/Val System Archltec’ruruw=
Calibration Opportunity Prediction Data Acquisition Scheduler
—— Cal i bration Cpportunity Register —
( CORE)

Raw Data Acquisition for Calibration Analyses

— Stored Raw Data for Cali bration —
Anal yses
SNO/ Calibration RTM Model Inter- Earth & Geolocation
SCO Rad. Parameter Rad. at sensor Lunar Assessment
Bias and Noise/ Calibration Bias and Calibration .
" (Coastlines,
Spectral Stability Reference Spectral otc.)
Analysis Monitoring Sites Analysis '

Assessnent Reports and Calibration Updates
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GSICS Outcome

% Coordinated international intersatellite calibration program
% Exchange of critical datasets for cal/val

s+ Best practices/requirements for monitoring observing system
performance (with CEOS WGCV)

*» Best practices/requirements for prelaunch characterisation
(with CEOS WGCYV)

+» Establish requirements for cal/val (with CEOS WGCYV)
*» Advocate for benchmark systems

% Quarterly reports of observing system performance and
recommended solutions

2 Improved sensor characterisation
+» High quality radiances for NWP & Climate
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Meeting Goals

“*Assess progress and efforts needed to
reach our 2008 targets

“*Develop priority areas for 2009
= Begin to focus on prelaunch requirements

= Advocate aircraft campaigns for absolute
calibration with Sl traceability

= Tie GSICS results with development of CDRs
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GSICS OPERATIONS PLAN 2007-2008

W J B o] W J B o
a '] L] ] a ] L] L]
Task Pl Significance Deliverable Completion Date I “ Fj ° I T Fj f
0 0 0 a 0 o 0 0
7 7 7 7 8 & 8 8
Intermal meetings EXP Govemance See below Continuous
Executive Panel Meeting EXP Guide the G3ICS program M eeting report 2nd & 4th quarter A A A A
Support the GSICS by resclving the
GRWG Meeting All related scientific issues Meeting report 1st & 3rd quarter A A A A
Support the GSICS by resolving the Annually or semi-
GDWG Meeting All related data management issues M eeting report annually A
Communication EP Inform all involhved Se= below Continuous
P rowvide information, reports, results 2007 Q1
GEICS Web Site MESDIS  [and links to Members GEICS web site +continuous A
Newsletter delivered
Quarterty N ewsletier NEsDls  |Inform members and stake-holders electronically EveryQuater | & | 2 | 2 | & | 2| 2| 2| =
Inform GCOS/AQPC and coordinate
Report to GCOS/A0PC EXP Chajr |with their activities Briefing and debriefing 2007 Q2 A
Inform Calval and coordinate with their
Report to CEOQS Calval EXPChair |Bcticviies Briefing and debriefing 2007 Q3 A
Inform CEOS and coordinate (as par of
Report to CEOS plenary WO VMO report) Briefing and debriefing 2007 Q4 4
WHOS Inform CGMS and coordinate with their
Report to CGMS EXPChair__|actiities Briefing and debriefing Annually 4 &
Publicize CSICS at Inform =atellite and user community A
scientific meetings and in about GSICS A
scientific publications Al Calcon, IGARSS, SPIE Presentations and papers Continuous A
LEQ-LE O IR and MWV NESDIS Evaluate Satellite Instrument Evaluation of Satellite Continuous
Intercomparison Calibration Instrument Calibration
LEQ-LEQ O perational Initiate regular provizion of data for
implementation MESDIS  |evaluation Data for evaluation 2007 Q1 A
Routinely evaluate measurement
LEO-LEQ Analysis comparability (AMSU, SSKJ, HIRS, Continue
(excluding [ ASI) NESDIS  |AVHRR, MODIS, AIRS) Evaluation results Continuous
Start AIRSJASI SNO Initiate regular acguisition of LASI data
aoquisition NESDIS granules for evaluation SHO of AIRS4AS] 2007 Q3 A
Initiate AIRS-1A5] intercalibration Ewvaluation of AIRS-1A5] C onti
AIRS-IAS| SNO Analysis NESDIS  |evaluation intercalibration 2007 Q4 & |-onunue
15
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GSICS OPERATIONS PLAN 2007-2008

W J B o M J B o
a '} L L a '} L L
Task Pl Significance Deliverable Completion Date I 'j Fj f ’ 'j Fj f
0 0 0 0 a 0 0 0
7 7 7 7 3 8 8 8
Pilot project with AIR S to . A
GE O-LEO Infrared demonstrate the process and benefit Data collection
. GCC (NESDIS) - ; . See below
Hyperspectral comparison of G SICS continued with LASI in .
. Analysis
operational phase
A [Continue
Matchup data from AIRS and 6 GEO’s,
all IR bands, on selected day for the Focus day SHO dataset
Drata acquisition for the development ofthe preliminary available to members in
focus Day 21 Febr. 2007} GCC algornthm agreed form at 2007 a1 A
Preliminary algorithm Im plement algorthm with agreed
development and colocation criteria, threshold values, Similar preliminary algorithm
implementation AllGPRC  [spedral convolution method implemented at each GPRC 2007 Q3 A
Using the focus dataset to check
algenthm implementation
Algorithm offline testing AllGPRC g P Preliminary Algorithm 2007 Q2 A
. ) - Relevant AIRS granules
Routine AIRS data '":;':ETEE'ELEE;E"dsﬂﬁsg;ﬁp‘s available in NRT to each
transmissionto GPRC GCC g GPRC 2007 04 A
Repeat data acquisition for
FIJCIJSDE‘,"fUF GED. Mﬂtl:rll.lp data from AIRS and 1485 and Collocated S'DCGED.
AIRSMODIS, with & GEQ's, all IR bands, on selected day | AR S/MODIS, and
|ASIAVHRR GCC IASIAVHRR for one day 2007 03 A
Evaluate 145 calibration using matchup
Repeat Focus Day for GE O, .
AIRSMODIS, with ﬂg&iﬁ;;‘iﬂ Amsar.mms. and Preliminary evaluation of LAS]
IASIAVHRR - Analysis AllGPRC ' ronecay calibration 2007 Q3 &
) Initiate routine transmission 145] data REI'.EI'{EM !AEl granules
Routine [AS] data codncated with § GEOs available in NRT to each
transmissionto GPRC GCC GPRC 2007 04 A
Pre-operational LEQO-GED At least 1-month demonstration in an
algorithm demoenstration operational environment, for algorithm
and testing AIIGPRC  |ewaluation and adjustm ent Ewvaluation and final algorithm 2008 a1 A
Operational LEO-GED P iect ooal Final algorthm implemented
intercomparison AllGPRC [EEL g and results available 2008 Q2 A [Continue
16
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GSICS OPERATIONS PLAN 2007-2008

W J £ ¥ W J £ ¥
a '} L e a ") L L
Task Pl Significance Deliverable Completion Date J U P E I U P E
a 0 0 ] 0 (] 0 0
7 7 7 7 & & & &
4
GEOQ-LEOQ and LEQO-LED i i -
Data collect
Visible channels CHE S Elﬁa:;f O-LEO activities to solar Algorithm A cofiection
comparsan Analysis A |Confinue
GEOLED cuEs  |Comparabilty for solar bands Algorithm 2007 04 A
Special Targets (Tropical Altemative methods for GEQ-LEOQ and
forests and Desert) CHES LEQLED Algonthm 2008 M A
Operational Visible
COmparisons All Reszuliz Continuous A [Continug
Further developments
A
GEOQ-LEDQ speciral band CMA E xpand the GE O-LEQ activities to GE O-LEQ intercalibration Data collection
instruments MOTE SENS0rs algorithm for spectral band
SENSOrs Analysis A [Continue
Evaluate NASA LaRC DCC CHA Im prove the operational calibration at Evaluti i
results ' CMA (FY-2C, FY-1D, F¥3) valuation repo 2007 04 A
Implement processing for CMA E xpand the GEO-LEQ approach to SEEéhEanél:t:r'ﬁyﬂtirit;m
AVHRR, MODIS, FY-3 ' more sensors 9 e
Sensors 2008 Q1 A
Operational GEQ-LE O Expand the GEO-LEQ approach to GEO-LEOQ =pedral band
gpectral band comparison CHA MOre SenNsos resuits 2008 Q2 A [Continug
A
LEQ-LEQ additional All E xpand the LEQ-LE O activities to LE O-LE O inter-cali bration Data collection
instruments IMOrE SENS0rS algorithm and results for
IMOrE SENSOrs Analysis A [Confinue
" E xpand intercalibration to e.g. F¥-3, HY] LEQ-LE O inter-calibration
Expand to additional NESDIS  |1B, AMSU-B, MHS, AMSR/E, SSMAS, | algorithm and results for more
instruments .
U instruments, THI SENS0rS A
17
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