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1  INTRODUCTION

1.1 PXUSRVH

ThiV dRcXPeQW iV Whe CCI+ Sea Ice ECV COiPaWe AVVeVVPeQW ReSRUW (CAR) fRU Vea
ice WhicNQeVV aQd Vea ice cRQceQWUaWiRQ fRU Whe Sea Ice ECV ZiWhiQ CCI+ PHASE 1 -
NEW R&D ON CCI ECVV, Zhich iV beiQg XQdeUWaNeQ b\ a METNO-Oed cRQVRUWiXP.

1.2 SFRSH

ThiV dRcXPeQW deVcUibeV eaUO\ UeVXOWV Rf XVeU¶V e[SeUieQce ZiWh Whe Sea Ice DaWa
ZiWhiQ CCI+ PHASE 1. AW WhiV VWaWe, WhaW iV YeUViRQ 2 fRU Whe SIC CRDP aQd
Y3.0-SUeYieZ2 fRU SIT CRDP, Whe daWa iV iQ a SUeOiPiQaU\ VWaWe aQd fRU iQWeUQaO XVe
RQO\. ThXV WhiV UeSRUW UefeUV iQ SaUWV WR ZhaW ZiOO be dRQe ZiWh Whe daWa ZheQ iW iV
fiQaOi]ed. IW deVcUibeV Whe XVeU-baVe¶V e[SeUieQce ZiWh Whe Vea-ice WhicNQeVV aQd
Vea-ice cRQceQWUaWiRQ daWa VeWV, e[aPiQiQg hRZ Whe SURdXcWV PeeW XVeU
UeTXiUePeQWV. FXUWheUPRUe, a PaWXUiW\ PaWUi[ ZiOO be eVWabOiVhed iQ a OaWeU YeUViRQ Rf
WhiV dRcXPeQW.
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1.3 DRFXPHQW SWDWXV

ThiV iV Whe VecRQd YeUViRQ CAR fRU Whe Sea Ice YaUiabOeV UeOeaVed WR ESA aV SaUW Rf
Whe SURMecW¶V cRQWUacWXaO deOiYeUabOe VeW. ThiV YeUViRQ dReV fRcXV RQ iQWeUQaO
cRQViVWeQc\ Rf Whe daWaVeW, ZhiOe e[WeUQaO eYaOXaWiRQ ZiOO be cRQVideUed iQ fXWXUe
YeUViRQV.

1.4 ASSOLFDEOH DRFXPHQWV

TabOe 1 beORZ OiVWV Whe ASSOicabOe DRcXPeQWV UefeUUed WR iQ WhiV dRcXPeQW.

TDEOH 1: ASSOLFDEOH DRFXPHQWV

DRFXPHQW ID DRFXPHQW UHIHUUHG WR

D3.2 CCI+ Sea Ice ECV CLIMATE RESEARCH DATA PACKAGE

D4.2 CCI+ Sea Ice ECV SEA ICE CONCENTRATION PRODUCT USER
GUIDE aQd
CCI+ Sea Ice ECV SEA ICE THICKNESS PRODUCT USER GUIDE

1.5 AFURQ\PV DQG AEEUHYLDWLRQV

The WabOe beORZ OiVWV Whe acURQ\PV aQd abbUeYiaWiRQV XVed iQ WhiV YROXPe.

TDEOH 2: AFURQ\PV DQG AEEUHYLDWLRQV. AFURQ\PV IRU WKH GHOLYHUDEOH LWHPV (URD,
HWF«) DQG SDUWQHU LQVWLWXWLRQV (A:I,..) DUH QRW UHSHDWHG.

AFURQ\P MHDQLQJ
AMSR-E /
AMSR2

AdYaQced MicURZaYe ScaQQiQg RadiRPeWeU (fRU EOS / #2)

CRDP COiPaWe ReVeaUch DaWa PacNage

CDO COiPaWe daWa RSeUaWRU
CMIP6 CRXSOed MRdeO IQWeUcRPSaUiVRQ PURMecW (PhaVe 6)
EASE2 gUid ETXaO-AUea ScaOabOe EaUWh GUid
ENVISAT ESA¶V EQYiURQPeQWaO SaWeOOiWe
ESA EXURSeaQ SSace AgeQc\
EUMETSAT EXURSeaQ OUgaQi]aWiRQ fRU Whe E[SORiWaWiRQ Rf MeWeRURORgicaO SaWeOOiWeV
FB FUeebRaUd
HadISST HadOe\ CeQWUe Sea Ice aQd Sea SXUface TePSeUaWXUe daWa VeW
NeWCDF NeWZRUN CRPPRQ DaWa FRUPaW
NSIDC US NaWiRQaO SQRZ aQd Ice DaWa CeQWUe
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OSI SAF EUMETSAT OceaQ aQd Sea Ice SaWeOOiWe ASSOicaWiRQ FaciOiW\
PIOMAS AUcWic Sea Ice VROXPe ReaQaO\ViV fURP Whe PaQ-AUcWic Ice

OceaQ MRdeOiQg aQd AVViPiOaWiRQ S\VWeP
PMR PaVViYe MicURZaYe RadiRPeWeU
PUG PURdXcW UVeU GXide
RFB RadaU fUeebRaUd
SIA Sea Ice AUea
SIC Sea Ice CRQceQWUaWiRQ
SIE Sea Ice E[WeQW
SIT Sea Ice ThicNQeVV
SSM/I SSeciaO SeQVRU MicURZaYe/IPageU
SSMIS SSeciaO SeQVRU MicURZaYe IPageU/SRXQdeU
Tb BUighWQeVV WePSeUaWXUe
WCRP WRUOd COiPaWe ReVaUch PURgUaPPe

2 TECHNICAL ASSESSMENT OF THE DATA

The CRDPY3 daWaVeWV aUe fRU iQWeUQaO XVe RQO\ aQd ZiOO QRW \eW be UeOeaVed RXWVide
Whe SURMecW gURXS. The\ aUe cXUUeQWO\ aYaiOabOe  fURP:

hWWSV://WhUeddV.PeW.QR/WhUeddV/caWaORg/PWXVeUV/WhRPeaVO/SICY3_CRDP/Y0.2/caWaORg.hWPO

aQd

fWS://fWS.aZi.de/Vea_ice/SYURMecWV/cci/cUdS/3S0-SUeYieZ2/

fRU SIC aQd SIT, UeVSecWiYeO\.

The WePSRUaO aQd VSaWiaO cRYeUage Rf Whe Vea-ice WhicNQeVV aQd Whe Vea-ice
cRQceQWUaWiRQ daWa iV deVcUibed iQ Whe COiPaWe ReVeaUch DaWa PacNage (CRDP)
[D3.2]. A WechQicaO SURdXcW deVcUiSWiRQ, cRYeUiQg cRQWeQW, fRUPaW, QaPiQg aV ZeOO aV
NQRZQ OiPiWaWiRQV aUe giYeQ iQ Whe Sea Ice CRQceQWUaWiRQ PURdXcW UVeU GXide (PUG)
[D4.2] fRU Vea-ice cRQceQWUaWiRQ aQd Vea-ice WhicNQeVV, UeVSecWiYeO\.

Sea-ice daWa iV aYaiOabOe fRU bRWh Whe NRUWheUQ aQd Whe SRXWheUQ HePiVSheUe. The
fXOO aQQXaO c\cOe iV aYaiOabOe fRU bRWh hePiVSheUeV fRU Whe SIC UeWUieYaO aQd Whe
VRXWheUQ hePiVSheUe fRU SIT. IQ Whe QRUWheUQ hePiVSheUe Whe SIT UecRUd iV OiPiWed WR
Whe ZiQWeU PRQWhV, OcWRbeU ± ASUiO. BRWh CRDPY2 daWaVeWV cRYeU Whe WiPe SeUiRd
fURP JaQXaU\ 2002 WR DecePbeU 2019. IQ addiWiRQ, Whe SIT daWaVeW SURYideV aQ
RQgRiQg UecRUd XQWiO SUeVeQW aQd a SURWRW\Se ERS-1 aQd ERS-2 daWa UecRUd
(1993-2003). TheVe aUe VXbVWaQWiaO iPSURYePeQWV UegaUdiQg WePSRUaO cRYeUage
cRPSaUed ZiWh eaUOieU YeUViRQV, Zhich iV Rf high iPSRUWaQce fRU PaQ\ cOiPaWe

ESA UNCLASSIFIED ± FOR OFFICIAL USE

https://thredds.met.no/thredds/catalog/metusers/thomasl/SICv3_CRDP/v0.2/catalog.html
ftp://ftp.awi.de/sea_ice/projects/cci/crdp/v3p0-preview2/


Sea Ice CCI+ COiPaWe AVVeVVPeQW ReSRUW Page 7

UeVeaUch XVeUV.

2.1 ESA CCI+ SHD IFH CRQFHQWUDWLRQ (SIC)

IQ Whe cXUUeQW UeOeaVe, Whe ESA CCI+ Sea Ice SURMecW SURYideV a WRWaO Rf fiYe
cRPSOePeQWaU\ SIC CDRV, WhUee fURP Whe SSMIS iQVWUXPeQW aQd WZR fURP Whe
AMSR iQVWUXPeQW. Each Rf Whe CDRV cRQViVWV Rf daiO\ gORbaO PaSV Rf Vea-ice
cRQceQWUaWiRQ, ZiWh aVVRciaWed SURceVViQg fOagV aQd SeU gUid-ceOO XQceUWaiQWieV (ZiWh
Whe e[ceSWiRQ Rf Whe 12.5NP UeSICCI3LF-VVPi UecRUd). The ice cRQceQWUaWiRQ YaOXeV
aUe SURceVVed fURP PediXP UeVROXWiRQ, VSace-bRUQe PaVViYe MicURZaYe RadiRPeWeU
(PMR) daWa, QaPeO\ Whe SSeciaO SeQVRU MicURZaYe-IPageU/SRXQdeU (SSMIS) aQd
AdYaQced MicURZaYe ScaQQiQg RadiRPeWeU2 (AMSR2). DiffeUeQW ice-cRQceQWUaWiRQ
aOgRUiWhPV, XViQg diVWiQcW cRPbiQaWiRQV Rf bUighWQeVV WePSeUaWXUe (Tb) chaQgeV, Oead
WR diffeUeQW VSaWiaO UeVROXWiRQV. Sea-ice cRQceQWUaWiRQ iV aYaiOabOe RQ a LaPbeUW
A]iPXWhaO ETXaO AUea (EASE2) gUid iQ a UeVROXWiRQ Rf 25 NP aQd RQ 12.5 NP.

2.2 ESA CCI+ SHD IFH TKLFNQHVV (SIT)

Each SIT fiOe cRQWaiQV a PXOWiWXde Rf YaUiabOeV, iQcOXdiQg ice WhicNQeVV, UadaU
fUeebRaUd, ice fUeebRaUd aQd XQceUWaiQWieV Rf WheVe. The SURdXcW fiOeV aUe diVWUibXWed
fRU each cRPbiQaWiRQ Rf VaWeOOiWe SOaWfRUP, hePiVSheUe aQd WZR SURdXcW OeYeOV: LeYeO
2 (SUe-SURceVVed) cRQWaiQV Whe daiO\ RUbiW daWa aW fXOO VeQVRU UeVROXWiRQ; LeYeO 3
(cROOaWed) cRQWaiQV Whe gUidded geRSh\VicaO SaUaPeWeUV, aX[iOiaU\ daWa aQd Whe VWaWXV
fOag.

LeYeO 3 YaOXeV Rf VXcceVVfXO aOWiPeWeU PeaVXUePeQWV aUe PeaQ YaOXeV iQVide a gUid
ceOO. NR fUacWiRQ Rf RSeQ ZaWeU iV cRQVideUed fRU Whe PeaQ ice WhicNQeVV. HRZeYeU,
Whe LeYeO 3 daWa VeWV aOVR cRQWaiQ Whe YaUiabOe SIC, VXch WhaW cRPSXWaWiRQ Rf PeaQ
ice WhicNQeVV iQcOXdiQg Whe RSeQ ZaWeU aUea iV SRVVibOe.

MRQWhO\ SIT, UadaU fUeebRaUd (RFB) aQd fUeebRaUd (FB) LeYeO 3 daWa iV aYaiOabOe RQ a
gUid UeVROXWiRQ Rf 25 NP fRU Whe AUcWic aQd 50 NP iQ Whe AQWaUcWic, WRgeWheU ZiWh PaQ\
gUid ceOO VWaWiVWicV Zhich aUe iQWeQded PaiQO\ fRU SURdXcW deYeORSPeQW aQd ZiOO
SUeVXPabO\ QRW be iQcOXded iQ Whe fiQaO SURdXcW.

UQ-gUidded LeYeO 2 daWa cRQWaiQV OeVV VWaWiVWicV (bXW VeYeUaO XQceUWaiQW\ eVWiPaWeV)
bXW SURYideV daiO\ fiOeV aW fXOO aOWiPeWeU UeVROXWiRQ.

2.3 AVVHVVPHQW ZLWK VHYHUDO VRIWZDUH WRROV

The daWa iV aYaiOabOe iQ Whe NeWZRUN CRPPRQ DaWa FRUPaW QeWCDF, Zhich iV a
cRPPXQiW\ VWaQdaUd fRU VhaUiQg VcieQWific daWa.

The QcdXPS WRRO geQeUaWeV a We[W UeSUeVeQWaWiRQ Rf VXch QeWCDF fiOe, Zhich aOORZV
Whe XVeU WR geW TXicN aQd eaV\ iQfRUPaWiRQ abRXW Whe PeWadaWa Rf Whe SURdXcW.
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The COiPaWe DaWa OSeUaWRUV (CDO) aUe cRPPaQd-OiQe RSeUaWRUV WR aQaO\]e cOiPaWe
daWa.

NcYieZ iV a YiVXaO bURZVeU fRU QeWCDF fRUPaW fiOeV. IW aOORZV WR geW a TXicN aQd eaV\
ORRN aW Whe daWa ZiWh Whe SRVVibiOiW\ WR YieZ ViPSOe PRYieV aQd YieZ aORQg YaUiRXV
diPeQViRQV.

The P\WhRQ QeWCDF4 PRdXOe iV a VWaQdaUd S\WhRQ iQWeUface WR Whe QeWCDF C OibUaU\
Zhich caQ be XVed WR Uead QeWCDF fiOeV.

AfWeU dRZQORadiQg Whe daWa Ze WeVWed Whe abRYe PeQWiRQed VRfWZaUe WRROV RQ Whe
aYaiOabOe daWa aQd cRXOd eaViO\ acceVV WheUeb\ Whe PeWa daWa, Whe WePSRUaO aQd
VSaWiaO UeVROXWiRQ iQfRUPaWiRQ aQd Whe daWa iWVeOf. We dR QRW UeSRUW aQ\ SURbOePV ZiWh
Whe WechQicaO aVVeVVPeQW Rf Whe daWa VR faU.
HRZeYeU, ZheQ WeVWiQg VRPe SRVW-SURceVViQg ZiWh CDOV RQ Whe PRQWhO\ PeaQ fiOeV,
iW WXUQed RXW WhaW fRU Whe caOcXOaWiRQ Rf Whe gUid aUea Whe gUid cRUQeU iQfRUPaWiRQ iV
PiVViQg ZiWhiQ Whe fiOeV1. TheUefRUe, CDO caQQRW caOcXOaWe Whe aUea Rf Whe gUid ceOOV aV
iW QeedV Whe bRXQdV Rf each ceOO fRU dRiQg VR. ThiV caQ aQd VhRXOd be iQcOXded iQ Whe
daWa RQce iW iV Uead\ fRU XVe.
FXUWheUPRUe, Whe P\WhRQ QeWCDF4 PRdXOe dReV QRW fiQd a YaOid _FiOOVaOXe fRU VRPe
Rf Whe YaUiabOeV iQ Whe SIT fiOeV. ThRVe YaOXeV, if SURYided, heOS WR VWaQdaUdi]e Whe
RXWSXW aQd UedXce Whe QXPbeU Rf ZaUQiQgV UaiVed. AOVR WhiV VhRXOd ideaOO\ be
addUeVVed fRU Whe fiQaO YeUViRQ Rf Whe daWa.

3 SCIENTIFIC ASSESSMENT OF THE DATA

TR PeeW Whe XVeU UeTXiUePeQWV Whe daWa VhRXOd cRPSO\ ZiWh Whe fROORZiQg VWaQdaUdV
cRQceUQiQg Whe cRQWiQXiW\ Rf Whe daWa, bRWh iQ VSace aQd WiPe, Whe UegiRQaO SURSeUWieV,
Whe WePSRUaO eYROXWiRQ aQd addiWiRQaO iQfRUPaWiRQ abRXW Whe XQceUWaiQW\ Rf Whe daWa.

3.1 CRQWLQXLW\ RI WKH GDWD

We ZiOO WeVW if WheUe aUe VSXUiRXV gaSV RU XQUeaVRQabOe MXPSV iQ Whe daWa Zhich cRXOd
be caXVed b\ UeWUieYaO SURbOePV RU PiVWaNeV ZiWhiQ Whe aOgRUiWhPV. JXPSV iQ Whe daWa
ZiOO be iQYeVWigaWed ORcaOO\ b\ deUiYiQg aQRPaOieV fURP ORZ-SaVV fiOWeUed WiPe-VeUieV
aQd a cRPSaUiVRQ ZiWh e[SecWed fOXcWXaWiRQV. The cRQWiQXiW\ iV VSecificaOO\ iPSRUWaQW
fRU Whe gUidded daWa aV VXch iQcRQViVWeQcieV cRXOd Oead WR SURbOePV iQ fXUWheU
aQaO\ViV RU SRVW-SURceVViQg WhaW aUe YeU\ difficXOW WR deWecW UeWURVSecWiYeO\.

FRU WhiV YeUViRQ Rf Whe CAR Ze did WeVW aQRWheU VXbVeW Rf Whe aYaiOabOe fiOeV fRU daWa
gaSV aQd cRXOd QRW fiQd aQ\WhiQg Rf cRQceUQ. A PRUe cRPSOeWe aVVeVVPeQW Rf
cRQWiQXiW\ ZiOO becRPe PRUe beQeficiaO RQce PRUe PaWXUe daWa YeUViRQV aUe
aYaiOabOe.

1 [SURmSW] cdR gUidaUea ice_cRnc_nh_eaVe2-125_N90LIN-amVU_200802011200.nc WeVW.nc
[RXW]: cdR    gUidaUea (AbRUW): gUid_cell_aUea: Cell cRUneU cRRUdinaWeV miVVing!
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The SIT daWa UecRUd iV baVed RQ PeaVXUePeQWV Rf fRXU VaWeOOiWe PiVViRQV ZiWh
WePSRUaO RYeUOaS. ThiV giYeV Whe RSSRUWXQiW\ fRU a cRQWiQXRXV SIT daWa UecRUd.
HRZeYeU, VRPe ORQg-WeUP aSSOicaWiRQV UeTXiUe Whe WUaQViWiRQ fURP RQe PiVViRQ/VeQVRU
WR Whe fROORZiQg RQe WR be VPRRWh aQd fUee Rf biaVeV.

FLJXUH 1: DLIIHUHQFH LQ AUFWLF SIT IRU NRYHPEHU 2010 IURP EQYLVDW PLQXV CU\RVDW-2.

FigXUe 1 VhRZV Whe diffeUeQce Rf Whe SIT SURdXcWV fURP WZR diffeUeQW SOaWfRUPV aQd
UeYeaOV WhaW SIT eVWiPaWeV UegXOaUO\ diffeU RQ Whe VcaOe Rf PeWeUV. The RMSE
beWZeeQ Whe WZR iV 0.75P aQd Whe diffeUeQce Rf Whe PeaQ SIT (biaV, XViQg aOO YaOid
ORcaWiRQV iQ FigXUe 1) iV 26cP. TheVe cXUUeQW diffeUeQceV ZiOO fRU QRZ SURhibiW Whe XVe
Rf WheVe PiVViRQV aV cRQWiQXRXV daWa UecRUd fRU PaQ\ XVeUV.

3.2 RHJLRQDO SDWWHUQ

IW iV Rf iPSRUWaQce WhaW Whe daWa UeVePbOeV UegiRQaO SaWWeUQV iQ high UeVROXWiRQ: ThiV
iV WUXe fRU SIC aV WhiV PighW be XVed WR caOcXOaWe Vea-ice aUea (SIA) RU RWheU aUeaO
PeaQV fRU ceUWaiQ VXb-UegiRQV. BXW iW iV aOVR iPSRUWaQW fRU SIT, eVSeciaOO\ becaXVe Whe
XQceUWaiQW\ iQ WhiV YaUiabOe iV OaUge.
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FLJXUH 2: SIT (OHIW) DQG SI9 SHU JULG DUHD (ULJKW) IRU NRYHPEHU 2010 IURP CU\RVDW-2

The AUcWic SIT diVWUibXWiRQ (FigXUe 2) ORRNV aV e[SecWed, ZiWh high SIT QeaU
GUeeQOaQd aQd QRUWh Rf Whe CaQadiaQ aUchiSeOagR. TaNiQg iQWR accRXQW Whe SIC (i.e.
cRQYeUWiQg Whe aYeUage ice WhicNQeVV Rf ice PeaVXUePeQWV WR aQ aYeUage ice
WhicNQeVV ZiWhiQ a gUid ceOO) dReV QRW chaQge WheVe fiQdiQgV QRWiceabO\ (cRPSaUe
FigXUe 2 OefW aQd UighW SaQeO).

3.2.1 RHJLRQDO SDWWHUQ RI SIC

We ZiOO e[aPiQe Whe VXiWabiOiW\ Rf Whe SIC daWa VeW fRU cOiPaWe-UeVeaUch aSSOicaWiRQV iQ
cRPSaUiVRQ WR Whe WhUee PRVW ZideO\ XVed e[iVWiQg VaWeOOiWe daWa SURdXcWV, QaPeO\
OSI SAF, NASA-TeaP aQd BRRWVWUaS fURP NaWiRQaO SQRZ aQd Ice DaWa CeQWeU
(NSIDC).

IQ PaQ\ Za\V Whe hXPaQ e\e iV VXSeUiRU WR aXWRPaWic URXWiQeV iQ ideQWif\iQg SaWWeUQV
aQd iQcRQViVWeQcieV WheUeiQ. TheUefRUe, aQd giYeQ Whe WiPe cRQVWUaiQWV, Ze geQeUaWed
aQiPaWiRQV Rf Whe VeaVRQaO deYeORSPeQW Rf Whe SIC fRU 2008 aQd Whe 25 NP SSMIV
SICCI3LF daWa UecRUd (e[ePSOaU\). TheVe aQiPaWiRQV aUe ePbedded beORZ fRU bRWh
hePiVSheUeV aQd haYe beeQ diVWUibXWed ZiWh WhiV dRcXPeQW:

Ɣ NH:
hWWSV://dUiYe.gRRgOe.cRP/fiOe/d/1aU-eYY_XT-R8P[Z6XEYMORgZ[hK9NV9Y/YieZ?
XVS=VhaUiQg

Ɣ SH:
hWWSV://dUiYe.gRRgOe.cRP/fiOe/d/1_1N2OhReKNPNA51JWM9NS_NQWMh29MTB/YieZ
?XVS=VhaUiQg
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FLJXUH 3: AQLPDWLRQV RI 2008 SIC IURP WKH 25 NP SSMIV SICCI3LF GDWD UHFRUG IRU QRUWKHUQ (OHIW) DQG
VRXWKHUQ (ULJKW) KHPLVSKHUHV.

AV caQ be VeeQ iQ FigXUe 3, Whe VSaWiaO SaWWeUQV Rf SIC aUe Sh\VicaOO\ SOaXVibOe aQd
aSSeaU WR be cRQWiQXRXVO\ PRYiQg. IQ OaWe VXPPeU (JXO\-AXgXVW) Ze Vee VRPe
TXicNO\ chaQgiQg SaWWeUQV Rf UedXced SIC (60-80%) iQ Whe ceQWUaO AUcWic Zhich cRXOd
be UeOaWed WR PeOW SRQdV bXW caQQRW be UXOed RXW YiVXaOO\ WR be UeOaWed WR iQWeUfeUeQce
Rf ZeaWheU.

3.3 THPSRUDO HYROXWLRQ

FRU VWaWiVWicaO aQaO\ViV iW iV Rf UeOeYaQce WR haYe a SUefeUabO\ ORQg aQd cRQWiQXRXV
WiPe VeUieV Rf RbVeUYaWiRQaO daWa.

ESA UNCLASSIFIED ± FOR OFFICIAL USE



Sea Ice CCI+ COiPaWe AVVeVVPeQW ReSRUW Page 12

FLJXUH 4: SIA (VROLG OLQHV) DQG SIE (GDVKHG OLQHV) RI VRXWKHUQ KHPLVSKHUH OHYHO 3 SIC UHFRUGV.

FLJXUH 5: SIA (VROLG OLQHV) DQG SIE (GDVKHG OLQHV) RI QRUWKHUQ KHPLVSKHUH OHYHO 3 SIC UHFRUGV.
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IQ figXUeV 4 aQd 5 Ze VhRZ Whe Sea Ice AUea (SIA) aQd E[WeQW (SIE) (XViQg a SIC
WhUeVhROd Rf 15%) fRU each Rf Whe fiYe CCI SIC daWa UecRUdV. TheVe aUe cRPPRQ
PeWUicV XVed WR eYaOXaWe PRdeOV¶ YaUiabiOiW\ aQd VNiOO WR UeaOiVWicaOO\ ViPXOaWe WRda\¶V
cOiPaWe.

AV caQ be VeeQ, aV e[SecWed SIE iV OaUgeU WhaQ Whe SIA aQd WheUe aUe aOVR OaUgeU SIE
diffeUeQceV ZiWhiQ Whe UecRUdV. The UaQge Rf SIE eVWiPaWeV iV URXghO\ 500000NPð
deSeQdiQg RQ Whe aOgRUiWhP aQd UeVROXWiRQ aQd URXghO\ 200000NPð fRU Whe SIA.
TheVe YaOXeV aUe QRW VWURQgO\ deSeQdeQW RQ Whe VeaVRQ RU hePiVSheUe (cRPSaUe
FigXUe 4 aQd FigXUe 5). SRPeZhaW VXUSUiViQgO\, WheUe iV QR iQdicaWiRQ fRU daWa ZiWh
fiQeU gUid VSaciQg (12.5 NP YV 25.0 NP) WR haYe a VPaOOeU SIE. The UaWiRQaOe behiQd
VXch aQ e[SecWaWiRQ ZRXOd be WhaW ZiWh iQcUeaViQg UeVROXWiRQ, SIC ZRXOd aSSURach a
PRUe biQaU\ VWaWe (aQ iQfiQiWeViPaO VPaOO gUid ceOO iV eiWheU ice cRYeUed, RU iW iV QRW), iQ
Zhich caVe Whe SIE ZRXOd aSSURach Whe (VPaOOeU) SIA. HRZeYeU, daWa fURP AMSR
haV a VPaOOeU SIE WhaQ daWa fURP SSMI, Zhich iV e[SecWed aV AMSR VeQVRU haV
fiQeU VSaWiaO UeVROXWiRQ WhaQ Whe SSMI VeQVRU.

IQ fXWXUe Ze SOaQ WR cRPSaUe Whe WiPe-VeUieV WR RWheU RbVeUYaWiRQaO daWa WhaW aUe
aYaiOabOe. ThiV PighW iQYROYe Whe fROORZiQg RbVeUYaWiRQV aQd UeaQaO\ViV daWa:

Ɣ Vea-ice cRQceQWUaWiRQ fURP EUMETSAT OceaQ aQd Sea Ice SaWeOOiWe
ASSOicaWiRQ FaciOiW\ (OSI SAF)

Ɣ Vea-ice iQde[ fURP Whe NaWiRQaO SQRZ & Ice DaWa CeQWeU (NSIDC)

Ɣ AUcWic Sea Ice VROXPe ReaQaO\ViV fURP Whe PaQ-AUcWic Ice OceaQ MRdeOiQg
aQd AVViPiOaWiRQ S\VWeP (PIOMAS)

TiPe-VeUieV ZiOO be Pade fRU VXPPeU / PiQiPXP aQd fRU ZiQWeU / Pa[iPXP PRQWhV Rf
Whe daWa aV ZeOO aV fRU Whe aQQXaO c\cOe (RU OcWRbeU WR ASUiO fRU Whe QRUWheUQ
hePiVSheUe).

3.4 UQFHUWDLQW\ LQIRUPDWLRQ

IW iV cUXciaO WR NQRZ Whe XQceUWaiQWieV aUiViQg fURP Whe UeWUieYaO, Whe XQdeUO\iQg
UeVROXWiRQ aQd aOgRUiWhP fRU daWa eYaOXaWiRQ. IW iV aOVR highO\ iPSRUWaQW fRU PaQ\
aSSOicaWiRQV ZheUe Whe cRQfideQce iQ Whe RbVeUYaWiRQaO daWa QeedV WR be cRQVideUed,
e.g. ZheQ XVed fRU PRdeO aVViPiOaWiRQ RU eYaOXaWiRQ. The ORcaO XQceUWaiQWieV aUe
SURYided ZiWhiQ Whe daWa fiOe Zhich Ze XVe WR WeVW Whe cRQViVWeQc\ beWZeeQ diffeUeQW
daWa UecRUdV. IQ RWheU ZRUdV, aUe Whe diffeUeQceV beWZeeQ aOgRUiWhPV/UeVROXWiRQV ZeOO
UeSUeVeQWed iQ Whe aOgRUiWhPic XQceUWaiQW\?

FRU WhiV Ze WaNe Whe AUcWic SIC fieOdV fRU FebUXaU\ aQd SeSWePbeU (UeSUeVeQWiQg high
aQd ORZ SIA e[aPSOeV) fRU WZR SIC aOgRUiWhPV (N90LIN aQd SICCI3LF) aQd caOcXOaWe
Whe diffeUeQceV iQ WhRVe fieOdV fRU Whe WZR diffeUeQW VeQVRUV (AMSR aQd SSMIV).
ThRVe diffeUeQceV aUe QRUPaOi]ed (diYided) b\ Whe ORcaO cRPbiQed XQceUWaiQW\
(VigPa_cRPbiQed=VTUW(VigPa_AMSRð+VigPa_SSMIð)), ZheUe VigPa iV Whe SURYided
aOgRUiWhPic XQceUWaiQW\. The WZR fieOdV aUe defiQed aW Whe VaPe ORcaWiRQV aQd aUe
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heQce OiNeO\ WR VXffeU fURP eUURUV dXe WR iQWeUSROaWiRQ iQ Whe VaPe Za\. The
diffeUeQceV beWZeeQ WheP aUe WheUefRUe aVVXPed WR UeSUeVeQW RQO\ Whe iQfOXeQce Rf
Whe aOgRUiWhPic XQceUWaiQW\, QRW Whe WRWaO XQceUWaiQW\, Zhich iV Whe UeaVRQ Zh\ Ze XVe
Whe fRUPeU fRU WhiV aQaO\ViV.

FLJXUH 6: HLVWRJUDPV RI SIC GLIIHUHQFHV EHWZHHQ SSMI DQG AMSR HVWLPDWHV, QRUPDOL]HG E\ WKH
FRPELQHG DOJRULWKPLF XQFHUWDLQW\. BDVHG RQ GDLO\ PDSV IRU DOO RI FHEUXDU\ 2008 (WRS URZ) DQG
SHSWHPEHU (ERWWRP URZ), XVLQJ WKH 25NP SICCI3LF DOJRULWKP (OHIW) RU WKH 12.5NP N90LIN DOJRULWKP.

The iQWeU-daWa-UecRUd diffeUeQceV geQeUaOO\ faOO ZiWhiQ WhUee VWaQdaUd deYiaWiRQV
(FigXUe 6) Zhich iV aQ iQdicaWiRQ fRU Whe SURYided XQceUWaiQWieV WR be Rf aSSURSUiaWe
Vi]e. The facW WhaW PRVW diffeUeQceV aUe ZiWhiQ WZR VWaQdaUd deYiaWiRQV iV QRW
QeceVVaUiO\ a VigQ Rf XQceUWaiQW\ RYeUeVWiPaWiRQ bXW caQ be ZeOO e[SOaiQed b\ Whe
VhaSe Rf Whe diVWUibXWiRQ.

We SeUfRUP a ViPiOaU WeVW fRU Whe SIT aQd QRUPaOi]e Whe ORcaO SIT diffeUeQceV fURP
FigXUe 1 b\ Whe cRPbiQed SIT XQceUWaiQW\. FigXUe 7 VhRZV WhaW aOVR fRU Whe SIT, PRVW
diffeUeQceV aUe ZiWhiQ a WhUee VigPa UaQge, Zhich iQdicaWeV WhaW, eYeQ WhRXgh Whe
diffeUeQceV aUe TXiWe high, Whe\ aSSeaU WR be UeaVRQabO\ ZeOO UeSUeVeQWed b\ Whe
SURYided XQceUWaiQWieV.

We QRWe WhaW Whe SIT daWaVeW cRQWaiQV QRQSh\VicaO QegaWiYe ice WhicNQeVV eVWiPaWeV,
Zhich caQ be aWWUibXWed WR XQceUWaiQWieV. FRU VRPe aSSOicaWiRQV iW caQ be beQeficiaO
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WhaW WheVe YaOXeV aUe QRW fiOWeUed RXW (e.g. UeSOaced b\ ]eURV), aV ORQg aV XVeUV aUe
aZaUe Rf WhiV facW aQd dR QRW accideQWaOO\ WaNe QegaWiYe SIT eVWiPaWeV b\ face YaOXe.
FXUWheU Ze ZaQW WR QRWe WhaW VeYeUaO ORcaWiRQV Rf QegaWiYe SIT haYe VPaOOeU SURYided
XQceUWaiQWieV WhaQ Whe\ aUe QegaWiYe, i.e. XQceUWaiQWieV Zhich PXVW be
XQdeUeVWiPaWed. IQ geQeUaO, Whe SIT XQceUWaiQW\ iV UeOaWiYeO\ high aQd VWaUWV WR dURS
beORZ haOf Rf Whe SIT YaOXeV WhePVeOYeV RQO\ fURP abRXW 1P SIT RQZaUdV (FigXUe 8)

FLJXUH 7: GULG FHOO KLVWRJUDP RI EQYLVDW WR CU\RVDW2 SIT GLIIHUHQFHV DV VKRZQ LQ FLJXUH 1 QRUPDOL]HG
E\ WKH FRPELQHG EQYLVDW-CU\RVDW2 SIT XQFHUWDLQWLHV.

FLJXUH 8: CU\RVDW2 SIT XQFHUWDLQW\ GLYLGHG E\ FRUUHVSRQGLQJ SIT (\-D[LV) DV IXQFWLRQ RI SIT

ESA UNCLASSIFIED ± FOR OFFICIAL USE



Sea Ice CCI+ COiPaWe AVVeVVPeQW ReSRUW Page 16

3.5 CRPSDULVRQ ZLWK FOLPDWH PRGHOV

The ESA CCI+ Sea Ice daWa SURdXcW iV QRW RQO\ iPSRUWaQW fRU daWa aVViPiOaWiRQ
aSSURacheV ZiWhiQ Whe PRdeOiQg cRPPXQiW\ bXW aOVR WR eYaOXaWe Whe PRdeO¶V
caSabiOiWieV WR ViPXOaWe WRda\¶V cOiPaWe.

We ZiOO XVe Whe ViPXOaWiRQV fURP Whe WRUOd COiPaWe ReVeaUch PURgUaPPe (WCRP)
MRdeO IQWeUcRPSaUiVRQ PURMecW PhaVe 6 (CMIP6). The ViPXOaWiRQV fURP Whe
QXPeURXV cOiPaWe PRdeOV VhRZ a OaUge VSUead iQ WheiU UeSUeVeQWaWiRQ Rf Whe Vea ice
SURSeUWieV.

3.6 MDWXULW\ MDWUL[

TR aOORZ XVeUV WR TXicNO\ gUaVS Whe PaWXUiW\ Rf Whe SURdXcWV, a PaWXUiW\ PaWUi[ Rf bRWh
Whe SIC aQd Whe SIT daWa iV WR be aVVeVVed aQd SXbOiVhed iQ cROOabRUaWiRQ ZiWh Whe
daWa deYeORSPeQW WeaP.

FLJXUH 9.: AUFWLF VHD-LFH DUHD IRU MDUFK. IQ SDOH EOXH, \HOORZ DQG SLQN VLPXODWLRQV IURP VHYHUDO
PRGHOV FRQWULEXWHG WR WKH CMIP6 SURMHFWV. TKH GLIIHUHQW FRORUV UHIHU WR GLIIHUHQW HPLVVLRQ VFHQDULRV.
OEVHUYDWLRQDO GDWDVHWV DUH JLYHQ LQ RUDQJH IRU HDGISST, GDUN UHG IRU WKH NSIDC VHD-LFH LQGH[ DQG LQ
EOXH IRU OSI SAF. TKLV LV DQ H[DPSOH SORW ZLWK WKH GDWD ZH ZLOO FRPSDUH WKH ESA CCI+ SHD IFH GDWD
SURGXFW ZLWK.
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