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Objec:ves	  of	  the	  CCI	  

Realise	   the	   full	   poten:al	   of	   the	   long-‐term	   global	   EO	  
archives	  that	  ESA,	  together	  with	  its	  Member	  states,	  has	  
established	  over	  the	  last	  thirty	  years	  ...	  
	  
	  
...	   as	   a	   significant	   and	   :mely	   contribu:on	   to	   the	   ECV	  
databases	   required	   by	   the	  United	  Na:ons	   Framework	  
Conven:on	  on	  Climate	  Change	  
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ESA Climate Change Initiative 

Re-‐processing	  ex	  archive	  	  
(e.g.	  calibra5on)	  
	  

ECV	  genera5on	  
(e.g.	  valida5on	  &	  bias)	  

ECV	  assimila5on	  
&	  assessment	  

Educa5on	  &	  Awareness	  

6	  year	  programme	  
for	  3	  cycles	  

FEEDBACK	  LOOP:	  

Long	  Term	  Archiving	  Programmes	  
Mul5-‐mission	  infrastructure	  

Interna5onal	  Climate	  Programmes	  
EC	  &	  MS	  R&D	  Programmes	  

IPCC	  Process,	  UNFCCC	  

INPUT	  FROM	  

OUTPUT	  TO	  

“Deliver”	  

“Show”	  

“Gather”	  

“Exploit”	  
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September	  1979	  versus	  September	  2012	  

2012	  1979	  
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The	  Algorithms	  

•  A	  total	  of	  25+	  algorithms	  
were	  implemented	  and	  
tested	  

•  Most	  were	  algorithms	  
published	  over	  the	  last	  30	  
years	  

•  Some	  were	  very	  simple	  
•  Some	  were	  combina:ons	  

(such	  as	  averages)	  of	  others	  

Algorithm	   Channels	  
Near90_lin	   90HV	  
Near90GHz	   90HV	  

P90	   90HV	  
ASI_NoWeather	   90HV	  

combo3	   (NRL+N90)/2	  
Bootstrap_p	   37HV	  
combo7	   (CF+N90)/2	  
P37/NRL	   37HV	  
combo4	   (NRL+N90+CF)/3	  
combo2	   (CF+NT+N90)/3	  

PR	   37HV+19HV	  
P18	   19HV	  
P10	   10HV	  

combo8	   (CF+N90*CF)/(1+CF)	  
NASA_Team	   37V+19HV	  

Bristol	   37HV+19V	  
combo5	   (CF+N90*CF**2)/(1+CF**2)	  
osisaf	   37HV+19V	  

Bootstrap_f	   37V+19V	  
CalVal	   37V+19V	  

UMass_AES	   37V+19V	  
TUD	   90HV+37V+19V	  

NORSEX	   37V+19V	  
combo1	   (CF+NT)/2	  
combo6	   (CF+N90*CF**3)/(1+CF**3)	  

One_channel	   6H	  
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    Provide a long, accurate space-based sea level      
 record  

 
Specific requirements: 
 
•! Reduce errors on the global mean sea level trend to <0.3 mm/yr  
  
•! Reduce errors on the interannual variability to  <1 mm 

•!  Reduce errors on regional sea level  trends to <1 mm/yr 
  

Project objectives 



1#&$T#;#7$0*G$
Improvements from the Sea_Level_CCI project  

for the ERS-1&2 + Envisat-based global mean sea level time series 

Before the Sea_Level_CCI project ?b"%,=/",I".QW"0"3Q88A,$%&c"'=,

ERS-1&2 +Envisat 7!I#J;M,X7*0)(.=,

Topex+Jason-1&2 
E&$"-Xd.(&*#J;M,

1992 JKKM,2012 2012 



GCOS Requirements 

Figure: Multi-mission global sea level trend from 
altimetry.  This figure includes all the CCI satellite 

time series overlaid after being adjusted for 
biases (1993-2013)   

www.esa-sealevel-cci.org 
CLS, NOC, CGI, IsardSAT, NERSC, LEGOS, DTU, ECMWF, 
GFZ, U. Porto, U. Hamburg 

!"##$%&%'()$*+%(),$-*(.*(/%*-)(%$$,(%01)-%+*2.&#.'%'(*.3*(/%*45&#$%&%'()(,.'*6$)'*3.7*(/%*8$.1)$*91-%7:,';*!<-(%&*3.7*=$,&)(%*,'*
!"##.7(*.3*(/%*>?@===*ABCDC*>#+)(%EF*

 
*
)$(,&%(7<*.3*(/%*G.#%HI6.-%,+.'0J)-.'*2$)--*,-*%--%'(,)$*,'*(/%*$.';*(%7&K**@.7*-("+<,';*2.)-()$*,&#)2(-*.3*
-%)0$%:%$* 7,-%L* -)(%$$,(%* )$(,&%(7<*&%)-"7%&%'(-* ,'* 2.)-()$* )7%)-* -/."$+* 1%* "-%+* ,'* -<'%7;<* M,(/* /,;/0
N")$,(<*(,+%*;)";%-L*2.77%2(%+*3.7*$)'+*&.(,.'*M,(/*86!K*
*
G/%*3.$$.M,';*,-*7%N",7%+*3.7*(/,-*O=PQ*
*
Product O.3 Sea level global mean and regional variability  
*
Benefits 
x* O-(,&)(%-*.3*-()(%*.3*(/%*;$.1)$*.2%)'*)'+*,(-*%:.$"(,.'*"'+%7*)'(/7.#.;%',2*3.72,';R*
x* O:)$")(,.'*.3*-S,$$*.3*2$,&)(%*&.+%$-*(.*7%#7.+"2%*#)-(*-%)*$%:%$*)'+*#7.:,+%*7%)$,-(,2*#7.T%2(,.'-R*
x* =7,(,2)$*,'3.7&)(,.'*(.*2.)-()$*2.&&"',(,%-K*
*
Target Requirements 
 
Variable/ 
Parameter*

Horizontal 
Resolution 

Vertical 
Resolution *

Temporal 
Resolution Accuracy * Stability *

8$.1)$*&%)'*
-%)*$%:%$* UCS&* ?IV* DC*+)<-* B0W&&*A;$.1)$*&%)'ER*

D*2&*.:%7*)*;7,+*&%-/*
XCKY&&I<7*A;$.1)$*
&%)'E*

Z%;,.')$*
!%)*[%:%$* BUS&* ?IV* \%%S$<* D2&*A.:%7*;7,+*&%-/*.3*

UC0DCCS&E*
XD&&I<7*A3.7*;7,+*
&%-/*.3*UC0DCCS&E*

*
Rationale:* G/%* 7)(,.')$%* ,-* (.* )--%--* 7%;,.')$* :)7,)1,$,(<* )'+* ;$.1)$* -%)0$%:%$* (7%'+-* .'* +%2)+)$* (,&%*
-2)$%-L*)'+*3.7*(/%*+%(%2(,.'*.3*2$,&)(%*2/)';%*,&#)2(-*)'+*&.+%$*,&#7.:%&%'(-K*5'+,:,+")$*;$.1)$*&%)'*
-%)0$%:%$*:)$"%-*)7%*.1(),'%+*1<*;%.;7)#/,2)$$<*):%7);,';*-%)0-"73)2%*/%,;/(-*&%)-"7%+*.:%7*(/%*.2%)'*
+"7,';*)'*.71,()$*2<2$%*A(/%*#%7,.+*'%%+%+*(.*2.:%7*(/%*M/.$%*.2%)',2*+.&),'*]*(%'*+)<-*3.7*G.#%H*)'+*
J)-.'*-)(%$$,(%-EK*G.*7%)2/*(/%*)1.:%*#7.+"2(*)22"7)2<L*,'+,:,+")$*-%)0-"73)2%0/%,;/(*&%)-"7%&%'(-*)7%*
%H#%2(%+*(.*1%*)22"7)(%*(.*D0B*2&K*
*
Requirements for satellite instruments and satellite datasets 
Satellite instruments 
@=^Z*.3*)##7.#7,)(%*-)(%$$,(%*)$(,&%(7<L*3.7*%H)&#$%*(/7.";/Q*
x* 9'%*/,;/0#7%2,-,.'*)$(,&%(%7*&,--,.'*.#%7)(,';*)(*)$$*(,&%-*,'*(/%*G96O_I6.-%,+.'*&%+,"&0,'2$,')(,.'*

7%3%7%'2%*.71,(L*M,(/*#$)''%+*%H(%'-,:%*.:%7$)#-*1%(M%%'*-"22%--,:%*&,--,.'-*3.7*2.'(,'",(<*.3*;$.1)$*
-%)0$%:%$* 7,-%* A2.'(,'",(<*M,(/* J)-.'0=!*)'+*1%<.'+* ,-* )* ;.)$* .3* #7,&)7<* ,&#.7()'2%* (.* %-()1$,-/* )*
$.';0(%7&L*2$,&)(%07%$)(%+*-%)0$%:%$*7%2.7+ER*

x* GM.*)++,(,.')$*]*%N")$$<*#7%2,-%*]*)$(,&%(%7*&,--,.'-*M,(/*/,;/0,'2$,')(,.'*.71,(-L*M/,2/*M."$+*#7.:,+%*
'%%+%+*-)&#$,';*3.7*(/%*&%-.-2)$%*)'+*,'*#.$)7*7%;,.'-R**

*
Datasets 

x* 8$.1)$*&%)'*-%)0$%:%$*2"7:%-*)(*(%'0+)<IM%%S$<*,'(%7:)$R*
x* 87,++%+*AUC0DCCS&*7%-.$"(,.'E*-%)0$%:%$*(,&%*-%7,%-*)(*(%'0+)<IM%%S$<*,'(%7:)$R*
x* =.&1,'%+*)'+*,'(%72)$,17)(%+*&"$(,0-)(%$$,(%*&,--,.'-K*

*
Calibration, validation and data archiving needs 
x* 9(/%7* in situ* )'+* -#)2%0.1-%7:,';* -<-(%&-* A%K;K* /,;/0N")$,(<* (,+%* ;)";%-* '%(M.7S* M,(/* 2.0$.2)(%+*

86!L* $.';* +"7)(,.'L* V7;.L* /,;/$<* ,'-(7"&%'(%+* 2)$,17)(,.'* -,(%-* $,S%* (/%* `)7:%-(* #$)(3.7&L* %(2KE* )7%*
%--%'(,)$*(.*(/%*)$(,&%(7<*&,--,.'-L*)-*(/%-%*)++,(,.')$*.1-%7:,';*-<-(%&-*)7%*"-%+*3.7*2)$,17)(,.'*.3*
)$(,&%(7,2*-<-(%&-R**

x* G.* %:)$")(%* )'+* "'+%7-()'+* (/%* -%)0$%:%$* 1"+;%(L* (/%* 3.$$.M,';* .1-%7:,';* %$%&%'(-* )7%* )$-.*
'%2%--)7<Q*

o* =.'(,'",(<*.3*-#)2%*;7):,&%(7<*&,--,.'-*A%K;K*87):,(<*Z%2.:%7<*)'+*=$,&)(%*OH#%7,&%'(*
A8ZV=OE* 3.$$.M0.'* &,--,.'-E* (.* #7.:,+%* %-(,&)(%-* .3* &)--* %H2/)';%* 1%(M%%'* (/%*
27<.-#/%7%L*$)'+*M)(%7*7%-%7:.,7-*)'+*(/%*.2%)'R*)'+**

o* V7;.*)'+*.(/%7*in situ*%$%&%'(-*(.*2)#("7%*(/%*.2%)'*(/%7&./)$,'%*2.&#.'%'(R*
x* 8%.+%(,2* ,'37)-(7"2("7%-* A#%7&)'%'(* 86!L* ![ZL* )'+* ^9Z5!* '%(M.7S-E* )7%* '%%+%+* (.* ,&#7.:%* (/%*

(%77%-(7,)$*7%3%7%'2%*37)&%*,'*M/,2/*.71,(-*.3*)$(,&%(%7*-)(%$$,(%-*)7%*%H#7%--%+R*
x* =.'(,'"."-*#7%2,-%*;%.,+*&%)-"7%&%'(-* A%K;K*8ZV=OL*89=OE*)7%* 7%N",7%+* (.*#7.:,+%*)* 7%3%7%'2%*

3.7*(/%*)$(,&%(%7*+)()*,'*.7+%7*(.*+%(%7&,'%*&)--*7%+,-(7,1"(,.'*M,(/,'*(/%*.2%)'*A%K;K*8ZV=OER*

Wa*
* *

C/.(",J,?'/)"0"<"*=(e,
,,
•! Q#;#7+-#C$(,-'+;#C$&)C$"+,+8#)#+?4$'#-'+6#44()8$+/$&7:,#.'D$

C&.&$/'+,$0>1@\A$0>1@NA$0);(4&.A$!5U0bcU+4#(C+)A$d&4+)@\A$d&4+)@NA$
Y#+1&.$&)C$YK5$[\Pe_@NO\_]$

$
•! 9);#4:8&.#C$4-#6(F6$.#6")(6&7$(44?#4A$4?6"$&4$2'6:6$4#&@7#;#7$C?'()8$

4#&@(6#$,()(,&A$6+&4.&7$4#&@7#;#7$6"&)8#A$#.6E$$$

•! RD$6+,<()()8$."#$1#&@T#;#7f66($-'+C?6.4$B(."$+."#'$**9$$0*G4$
[87&6(#'4A$(6#$4"##.4A$4#&$4?'/&6#$.#,-#'&.?'#A$#.6E]A$()(:&7$4#&$7#;#7$
<?C8#.$4.?C(#4$-#'/+',#C$&.$87+<&7$&)C$'#8(+)&7$46&7#4E$

C/.(",M,G4c"'50"(e,

•! 9,-'+;#$&66?'&6D$()$6+&4.&7$&'#&4$&)C$."#$2'6:6A$&)C$#,-7+D$)#B$
&7:,#.#'$6+''#6:+)4$

•! >#F)#$?)6#'.&().D$#4:,&.#4$&.$().#'&))?&7$:,#46&7#4$

•! >#-'+6#44$&)C$#Z.#)C$:,#$4#'(#4$.+$NO\_A$<'()8()8$()$)#B$,(44(+)4$
[*'D+1&.A$27:S&A$1#):)#7@a]$

•! U'+C?6#$'#8(+)&7$4#&@7#;#7$.'#)C$?)6#'.&().D$,&-4$

•! 5'8&)(4#$&)$().#')&:+)&7$().#'6+,-&'(4+)$#Z#'6(4#$
,
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Antarctique 
Argo 

Thermal  expansion 
of the upper ocean  

(0-1500 m) 

mass changes 

 ocean mass Glaciers, ice sheets, 
 land waters 

Since ~ 2003,  Argo + GRACE !  
upper ocean thermal expansion  + ocean mass 



\g$

Ocean mass 

(ocean mass from GRACE –GRGS data-) 

(global mean sea level : mean of AVISO & CU) 

See also Boening et al., 2012 
          &  Fasullo et al., 2013 

La Nina 



\^$

Steric component 

(global mean sea level: mean of AVISO & CU) 

(steric contribution) 



\e$

(global mean sea level: mean of AVISO & CU) 
$

Sum ocean mass + steric component 



Sum of land waters + atmospheric water vapor + steric 

! Sum of contributions  



GCOS Requirements 

Figure: CCI annual mean sea surface temperature 
(SST) anomaly maps for 1992 - 2010   

www.esa-sst-cci.org 
U. Reading, UK Met Office, U. Leicester, Meteo France, DMI, MetNo, 
Brockmann Consult, SpaceConnexions 

!"##$%&%'()$*+%(),$-*(.*(/%*-)(%$$,(%01)-%+*2.&#.'%'(*.3*(/%*45&#$%&%'()(,.'*6$)'*3.7*(/%*8$.1)$*91-%7:,';*!<-(%&*3.7*=$,&)(%*,'*
!"##.7(*.3*(/%*>?@===*ABCDC*>#+)(%EF*

 
*
x* =.&#"()(,.'* .3* ),70-%)* /%)(G* &.,-("7%G* &.&%'("&G* )'+* ;)-* 3$"H%-* )'+* "#()I%* .3* 2)71.'* 1<* (/%*

.2%)'J*
x* K")$,(<*2.'(7.$*.3*in situ*+)()*A#)7(,2"$)7$<*-/,#*+)()E*L560DCM*N2(,.'*9OPJ*
x* 5'#"(* #)7)&%(%7* 3.7* )(&.-#/%7,2* 7%)')$<-,-* )'+* -%)-.')$0(.0,'(%7)''")$* )'+* +%2)+)$* 2$,&)(%*

#7%+,2(,.'J*
x* Q.',(.7,';*.3*Q)7,'%*R,.+,:%7-,(<*)'+*S)1,()(*67.#%7(,%-*L560DC*N2(,.'*9BOPT*
*
Target Requirements 
*
Variable/ 
Parameter*

Horizontal 
Resolution 

Vertical 
Resolution *

Temporal 
Resolution * Accuracy * Stability *

!!U* DCI&* ?VN* W),$<* CTDX*.:%7*DCCI&*
-2)$%-*

Y%--*(/)'*CTCOX*.:%7*
DCCI&*-2)$%-*

 
Rationale:*U/%*7%Z",7%&%'(-*/):%*1%%'*-%(* (.* 7%-.$:%*+%2)+)$*2/)';%-*.'*;$.1)$*)'+*7%;,.')$*-2)$%-T 
X'.['*#)((%7'-*.3* ,'(%7)''")$*)'+* $.';%70(%7&*2$,&)(%*:)7,)1,$,(<*/):%*)&#$,("+%-*.3*-%:%7)$*+%;7%%-*X*
.:%7*1)-,'*-2)$%-T*Q%-.-2)$%*:)7,)1,$,(<*/)-*-2)$%-*.3*DC0\CI&*[,(/*-,&,$)7*)&#$,("+%-*.:%7*-%:%7)$*+)<-T**
=.)-()$* :)7,)1,$,(<* /)-* 2.&#)7)1$%* .7* $)7;%7* )&#$,("+%-* )'+* .22"7-* .'* -2)$%-* )-* -&)$$* )-* DI&* .:%7*
-%:%7)$* /."7-T* U/%* +,"7')$* 2<2$%* ,'* !!U* 2)'* 1%* ]\X* &);',("+%* ,'* 2%7(),'* 7%;,.')$0$.2)$* $.[0[,'+*
2.'+,(,.'-*)'+*2)'*1%*)$,)-%+*,'(.*$.[%7*37%Z"%'2,%-*,3*'.(*-)&#$%+*#7.#%7$<T*W,"7')$*:)7,)1,$,(<*-,;')$-*)7%*
,&#.7()'(* 3.7* -.&%* 2$,&)(%* )##$,2)(,.'-* A%T;T* ),70-%)03$"H* 2)$2"$)(,.'-G* )(&.-#/%7,2* 2.':%2(,.'ET* * !.&%*
2"77%'(*-)(%$$,(%*!!U*+)()-%(-*&)<*)##7.)2/*CTDX*)22"7)2<*.'*)*;$.1)$*):%7);%*1)-,-*1"(*/):%*1,)-%-*
]CT\X*3.7*&)'<* ,&#.7()'(*7%;,.'-T* 53*+,"7')$*)'+*-%)-.')$*2<2$%*:)7,)1,$,(<* ,-*)22."'(%+*3.7G*2.&#)7)1$%*
!!U*#7.+"2(-*-/."$+*'.(*+,33%7*1<*&.7%*(/)'*CTDX*1%([%%'*+)<*)'+*',;/(*.7*1%([%%'*-%)-.'-T**
*
8$.1)$0):%7);%*-"73)2%*[)7&,';*(7%'+-*A2.&1,'%+*$)'+0-"73)2%*),7*(%&#%7)("7%-*)'+*!!UE )7%*%-(,&)(%+*
(.*1%*^CTD_\XV+%2)+%0D*[/%'*2.&#"(%+* 37.&*+)()*1%([%%'*D`a`0BCC\*1"(*[,(/*-,;',3,2)'(*/%&,-#/%7,2*
+,33%7%'2%-M*?T*S%&,-#/%7%*^CTBO\XV+%2)+%G*!T*S%&,-#/%7%*^CTC`*XV+%2)+%*A56==*NbcG*=/OET*U7%'+-*
2.&#"(%+* 3.7* (/%* #%7,.+* D`CD0BCC\* <,%$+* %-(,&)(%-* dCTDXV+%2)+%G* [,(/* $,(($%* +,33%7%'2%* 1%([%%'*
/%&,-#/%7%-T* N--"&,';* )* ;$.1)$* -"73)2%* (%&#%7)("7%* 2/)';%* -,;')$* .3* CTDXV+%2)+%G* )* ;$.1)$* ):%7);%*
(%&#%7)("7%* (,&%* -%7,%-* -/."$+* 1%* -()1$%* (.*&"2/* 1%((%7* (/)'* CTDXV+%2)+%* ,'* .7+%7* (.* +,-(,';",-/* (/%*
-,;')$* 37.&*(/%* ,'-()1,$,(<*.3* (/%* (,&%*-%7,%-T*U.*+%(%2(*-"2/*-$.[*)'+*-&)$$*1"(*-,;',3,2)'(*2/)';%-* ,(* ,-*
#7"+%'(* (.* ),&* 3.7* )* -()1,$,(<* .3* )(* $%)-(* CTCOXV+%2)+%* )'+G* ,3* 3"'+-* )'+* (%2/'.$.;<* )$$.[* ,(G* ,+%)$$<*
CTCDXV+%2)+%T* 5(* ,-* "'+%7-(..+* (/)(* (/,-* $%:%$* .3* -()1,$,(<* ,-* '.(* )2/,%:)1$%* 1<* 2"77%'(* &%)-"7%&%'(*
-<-(%&-G*1"(*,(*7%&),'-*(/%*()7;%(T*!!U*&%)-"7%&%'(*-()1,$,(<*-/."$+*1%*-.";/(*)(*$.2)$*-#)(,)$*-2)$%-*.3*
^DCCCI&*.7*%:%'*1%((%7*,'*)++,(,.'*(.*;$.1)$*):%7);%-T*
*
Currently achievable performance Aindicative values)*
x* 5b0+%7,:%+*!!UM*CTD_X*)(*B\I&*Ae?f5!NU*NNU!bEJ*
x* 6)--,:%*&,27.[):%0+%7,:%+*!!UM*CTcBX*)(*B\I&*;7,++%+*Ae9!*NK>N*NQ!beEJ*
x* In situ*1".<-M*CTC\XJ**
x* !!U*1$%'+%+*)')$<-%-M*^CTB0CT\X*[,(/*7%;,.')$*:)7,)(,.'T*
*
Requirements for satellite instruments and satellite datasets 
x* @=Wb-* .3* )##7.#7,)(%* 5b* A#.$)7* .71,(,';* )'+* ;%.-()(,.')7<E* )'+* g'%)70)$$0[%)(/%7h* #)--,:%* Qi*

-)(%$$,(%*&%)-"7%&%'(-* 2)#)1$%*.3* -"##.7(,';*2$,&)(%*)22"7)2<* ,'*)* -"-(),'%+*&)''%7G* )+/%7,';* (.*
8=9!*-)(%$$,(%*=$,&)(%*Q.',(.7,';*67,'2,#$%-*A560DCM*N2(,.'*=_*)'+*=jEJ***

x* 67.#%7$<* )++7%--,';* (/%* $.';0(%7&* 3"("7%* .3* Qi* !!U* .1-%7:)(,.'-G* [/,2/* 7%&),'-* "'2%7(),'* )(*
#7%-%'(J** 

x* !()1$%*[%$$02)$,17)(%+ /,;/0)22"7)2<*)'+*/,;/0(%&#.7)$*-()1,$,(<*!!U*&%)-"7%&%'(-*37.&*)(*$%)-(*.'% 
NNU!b02$)--*+")$0:,%[* ,'-(7"&%'(* A(/%-%*&%)-"7%&%'(-*2)'*1%*"-%+* (.*&.',(.7* :)7,)1,$,(<* )'+* (,%*
(.;%(/%7*[,+%7*!!U*2.:%7);%*&%)-"7%&%'(-*37.&*2.&#$%&%'()7<*5b*)'+*Qi*,'-(7"&%'(-EJ***

*
!"##$%&%'(%+*1<M*
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Phase 2 Objectives: 
•! Multiple algorithm improvements – sea-ice, aerosols, 

high-latitudes, inter-instrument cross-calibrations, 
specific ATSR-1 issues, uncertainty estimates, ... 

•! Extend SST_cci data record beyond the (A)ATSR era 
back to 1981 with AVHRR data and forward to 2016 
with a target accuracy of 0.1K (reference sensor 
period) and 0.2K (AVHRR's only period).  

•! Develop and implement an approach to bridge and fill 
the gap between Envisat AATSR and Sentinel-3 SLSTR 

$
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Dual-view reference SST coverage Tied AVHRR SST coverage 



Retrieval	  accuracy	  
Std	  Dev	  of	  April-‐mean	  SSTs	  over	  same	  19	  yrs	  
	  
Satellite	  data	  gives	  more	  subtle	  and	  plausible	  
picture	  of	  inter-‐annual	  variability	  
	  
Good	  quan:ta:ve	  agreement	  where	  in	  situ	  
datasets	  have	  many	  observa:ons	  (e.g.	  tracks)	  
	  
Variability	  from	  SST	  CCI	  being	  used	  as	  basis	  
for	  historical	  reconstruc:on	  in	  HOSTACE	  
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GCOS Requirements 

Figure: A time-series of the chlorophyll anomaly 
in the equatorial Pacific compared with the ENSO 

index, and also the chlorophyll anomaly in the 
Indian Ocean and the Indian Ocean Dipole.  This 

image shows how well chlorophyll tracks two 
climate indices.   

www.esa-oceancolour-cci.org 
PML, TVUK, Brockmann Consult, HZG, NERSC, JRC, 
HYGEOS, FCUL  
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)$1%+.* )'+* .#(,2)$* 2.'-(,("%'(-* .3* (/%* -%)G)(%7H* ,'* #)7(,2"$)7* (/%* 2.'2%'(7)(,.'* .3* (/%* #/<(.#$)'I(.'*
#,;&%'(*2/$.7.#/<$$0)* A)*#7.J<* 3.7*#/<(.#$)'I(.'*1,.&)--EK* *L%7,:,';*.2%)'02.$."7*#7.+"2(-* ,-*'.(*%)-<*
1%2)"-%*(/%*G)(%70$%):,';*7)+,)'2%*-,;')$*,-*7%$)(,:%$<*G%)I*)(*(/%*)$(,("+%*.3*)*-)(%$$,(%*-%'-.7*A.'$<*M0DM*
#%7*2%'(*.3*,'2,+%'(*-.$)7*7)+,)(,.'H*(/%*7%&),',';*$,;/(*/):,';*)'*)(&.-#/%7,2*.7,;,'EK*
*
92%)'02.$."7* 7)+,.&%(7<* A9=NE* .1-%7:)(,.'-* 37.&* -#)2%* /):%* 7%:%)$%+* +%2)+)$0-2)$%* 2/)';%-* ,'* (/%*
.2%)'*1,.-#/%7%K*6)--,:%*.2%)'02.$."7*-%'-.7-*.1-%7:%*.'$<*(/%*3,7-(*A(.#E*.#(,2)$*+%#(/*.3*(/%*.2%)'*AOC0*
PC&* ,'* (/%* .#%'* .2%)'* (.* $%--* (/)'* D&* ,'* ("71,+* 2.)-()$*G)(%7-EK*Q.G%:%7H*G/%'* 2."#$%+*G,(/* in situ*
.1-%7:)(,.'-* )'+* '"&%7,2)$* &.+%$-H* (/%-%* -#)2%01)-%+* .1-%7:)(,.'-* #7.:,+%* )* (/7%%0+,&%'-,.')$*
"'+%7-()'+,';*.3*.2%)'*#7.2%--%-H* (/%,7* 2.&#$%J,(<H*)'+* (/%,7* ,'(%7)2(,.'-*G,(/*.(/%7*#)7(-*.3* (/%*R)7(/*
-<-(%&K*S/%7%,'H* %'/)'2%+* in situ* -)&#$,';*.3* .2%)'02.$."7* )'+*%2.-<-(%&*:)7,)1$%-* ,-* )* 7%T",7%&%'(*
)'+*2.&#$%&%'(*(.*-)(%$$,(%01)-%+*+)()K*
*
S/%*@=LN*3.7*.2%)'*2.$."7*,-*(/%*(,&%*-%7,%-*.3*2)$,17)(%+*S9U*7)+,)'2%-H*G/,2/*)7%*(/%'*2.77%2(%+*3.7*
(/%* )(&.-#/%7,2* 2.'(7,1"(,.'* (.* (/%* -,;')$* (.* .1(),'* (/%* G)(%70$%):,';* 7)+,)'2%* -",(%H* 37.&* G/,2/* +)()*
#7.+"2(-*-"2/*)-*2/$.7.#/<$$0)*2.'2%'(7)(,.'*)7%*+%7,:%+K*S/%*&.-(*,&#.7()'(*.2%)'02.$."7*R=V*#7.+"2(-*
)7%* (/%* '.7&)$,W%+* G)(%70$%):,';* 7)+,)'2%-* )'+* 2/$.7.#/<$$0)* 2.'2%'(7)(,.'K* 9(/%7* #7.+"2(-* )7%* ,'*
+%:%$.#&%'(H* -"2/* )-* 2.$."7%+* +,--.$:%+* .7;)',2*&)((%7* )'+* #)7(,2"$)(%* 1)2I-2)((%7* A"-%+* (.* %-(,&)(%*
(.()$* -"-#%'+%+* &)(%7,)$EK* 9=N* #7.+"2(-* )7%* (/%* .'$<* &%)-"7%&%'(-* 7%$)(%+* (.* 1,.$.;,2)$* )'+*
1,.;%.2/%&,2)$*#7.2%--%-* ,'*(/%*.2%)'*(/)(*2)'*1%*7."(,'%$<*.1(),'%+*)(*.2%)'01)-,'*)'+*;$.1)$0.2%)'*
-2)$%-K*S/%-%*#7.+"2(-*)7%*"-%+*(.*)--%--*.2%)'*%2.-<-(%&*/%)$(/*)'+*#7.+"2(,:,(<H* (.*"'+%7-()'+*(/%*
7.$%* .3* (/%* .2%)'-* ,'* (/%* ;$.1)$* 2)71.'* 2<2$%H* (.*&)');%* $,:,';*&)7,'%* 7%-."72%-H* )'+* (.* T")'(,3<* (/%*
,&#)2(-*.3*2$,&)(%*:)7,)1,$,(<*)'+*2/)';%K*
*
S/%*3.$$.G,';*,-*7%T",7%+*3.7*(/,-*R=VX*
*

Product O.6.1 Ocean colour radiometry – water leaving radiance 
Product O.6.2 Oceanic chlorophyll-a concentration derived from ocean colour radiometry 
*
Benefits  
x* =$,&)(%*&.',(.7,';Y*

x* =/$.7.#/<$$0)*$,'I%+*(.*2)71.'02<2$,';H*,'2$"+,';*1%(G%%'*(/%*.2%)'*)'+*(/%*)(&.-#/%7%Y**

x* R2.$.;,2)$*,'+,2)(.7-*.3*(/%*&)7,'%*%':,7.'&%'(*)'+*&)##,';*.3*&)7,'%*%2.$.;,2)$*#7.:,'2%-K 
*
Target Requirements  
 

Variable/ Parameter* Horizontal 
Resolution 

Vertical 
Resolution 

Temporal 
Resolution * Accuracy * Stability *

Z)(%7*[%):,';*N)+,)'2%* OI&* ?\U* L),$<* M]^* CKM]*

=/$.7.#/<$$0)*2.'2%'(7)(,.'* _CI&* ?\U* Z%%I$<*):%7);%-* _C]* _]*

*
^(/,-*M]*7%T",7%&%'(*,-*-#%2,3,2)$$<*3.7*(/%*1$"%*)'+*;7%%'*G):%$%';(/-**

*
Rationale:* S/%* 7)(,.')$%* ,-* 1)-%+* .'* :)$"%-* 2/.-%'* (.* +%(%2(* ;$.1)$* )'+* 7%;,.')$* 2/)';%-* .3* )* 3%G*
#%72%'(* ,'*.2%)'*2/$.7.#/<$$*2<2$%-K*S/%*)22"7)2<*.3*M*#%7*2%'(*3.7*G)(%7* $%):,';*7)+,)'2%-*3.7*(/%*1$"%*
)'+*;7%%'*G):%$%';(/-*)'+*_C*#%7*2%'(*3.7*2/$.7.#/<$$*,-*,'(%'+%+*3.7*(/%*2.'2%'(7)(,.'*7)';%*CKCD0DC*&;*
&
0_
* ,'* G)(%7-* ,'* G/,2/* 2/$.7.#/<$$0)* +.&,')(%-K* S/%-%* )7%* (%7&%+* =)-%0D* G)(%7-* ,K%KH* (/.-%* G/.-%*

,'/%7%'(*.#(,2)$*#7.#%7(,%-*2)'*1%*)+%T")(%$<*+%-27,1%+*1<*#/<(.#$)'I(.'* A7%#7%-%'(%+*1<*2/$.7.#/<$$0)*
2.'2%'(7)(,.'EH*G/%7%)-*=)-%0B*G)(%7-*)7%*.#(,2)$$<*2.&#$%J*G)(%7*G/%7%*)++,(,.')$*,'0G)(%7*2.'-(,("%'(-*
2.'-,+%7)1$<*,'3$"%'2%*(/%*.#(,2)$*:)7,)1,$,(<K*@."7*I&*/.7,W.'()$*7%-.$"(,.'*)'+*)*+),$<*.1-%7:,';*2<2$%*)7%*
7%T",7%+*)(*(/%*;$.1)$*-2)$%K*@.7*7%;,.')$*)'+*2.)-()$*)##$,2)(,.'-H*DI&*.7*-&)$$%7*/.7,W.'()$*7%-.$"(,.'*,-*
#7%3%7)1$%K* !()1,$,(<* .3* (/%*9=N*R=V*/)-* '.(* <%(* 1%%'* )--%--%+K* !%:%7)$* -2,%'(,3,2* #)#%7-* /):%* 1%%'*
#"1$,-/%+*(/)(*-/.G*(/%*(7%'+* ,'*-)(%$$,(%*+%7,:%+*2/$.7.#/<$$*2.'2%'(7)(,.'*1%,';*.'*(/%*.7+%7*.3*`\0*B0_*
#%7*2%'(*#%7*<%)7*G,(/*&)J,&"&-*.3*`\0*M*#%7*2%'(*#%7*<%)7K*
*
Currently achievable performance 
x* U22"7)2<X* M0DM* #%7* 2%'(* 3.7* G)(%7* $%):,';* 7)+,)'2%-* A67.+"2(* 9KPKDE* A3.7* (/%* 1$"%* )'+* ;7%%'*

G):%$%';(/-E*)'+*_C0aC*#%7*2%'(* 3.7*2/$.7.#/<$$* A67.+"2(*9KPKBE* ,'* (/%*2.'2%'(7)(,.'* 7)';%*CKCD0DC*
&;*&

0_
* ,'*=)-%*D*G)(%7-K*@.7* 2.)-()$*G)(%7-*)'+* 7%;,.')$* -%)-H*G/,2/*)7%* (<#,2)$$<*=)-%*BH* (/%-%*

%77.7-*)7%*2.'-,+%7)1$<*/,;/%7H*(<#,2)$$<*.'*(/%*.7+%7*.3*PC0aC*#%7*2%'(*3.7*2/$.7.#/<$$0)H*1"(*,'*)7%)-*

MM*
* *
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CCI ECV Projects 
 

•! Cloud 
•! Aerosol 
•! Greenhouse 

Gases 
•! Ozone 

 
•! SST 
•! Sea Level 
•! Sea Ice 
•! Ocean Colour 

 
•! Glaciers 
•! Ice Sheets 

 
•! Land Cover 
•! Fire  
•! Soil Moisture 
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Horizontal Supporting 
Activities 
 
•! System Engineering WG 
•! Data Standards WG 
•! Colocation Meetings 
•! Integration Meetings 

Communication  
and User Support 
 
•! CCI Visualisation Tool 
•! CCI Open Data Portal 
•! CCI Toolbox 
 

CCI Programme (2010-2015) 
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Figure: Screenshots from the CCI Visualisation Tool  

CCI Visualisation Tool   



CCI Postdoctoral 
Scheme 

Living Planet 
Fellowship 

Support for ten 2-year postdoctoral positions to 
undertake research activities relevant to the Climate 
Change Initiative (cci.esa.int). 

Focus on projects dedicated to: 

–  Exploiting Essential Climate Variable (ECV) products 
from CCI for improved understanding of the Earth 
System; 

–  Examining Cross-ECV consistency and multiple ECV 
use (those under the CCI Programme in particular). 

–  Enhancing interactions between CCI members and 
other Earth science laboratories, research centres and 
universities. 

Funding available:  40kEuro/year for two years 
 
In view of the success a new call has been made for 
another 6 positions, closed on 30 Aug 2015. 

1.  CryoSat	  measurements	  of	  Antarc:c	  Ice	  Shelf	  
thickness	  change	  (U.	  Leeds)	  

2.  Climate	  Impact	  on	  MARine	  ECOsystem	  State	  
(PML)	  

3.  Exploring	  thE	  cArboN	  CyclE	  through	  atmospheric	  
GreenHouse	  Gas	  variability	  (U.	  Leicester)	  

4.  CARBOn	  dioxide	  emissions	  from	  FIRES	  (U.	  
Bremen)	  

5.  The	  Environmental	  Response	  to	  Aerosols	  
observed	  in	  CCI	  ECVs	  (U.	  Oxf)	  

6.  Does	  Increasing	  Temperature	  Increase	  
Carbonaceous	  Aerosol	  Direct	  Radia:ve	  Effect	  over	  
Boreal	  Forests?	  (FMI)	  

7.  Ocean	  Colour	  at	  low	  sun	  and	  high	  waves	  (HZG)	  

8.  Surface	  water	  and	  climate	  variability	  from	  a	  high-‐
resolu:on	  GIEMS-‐SAR	  merged	  product	  (Estellus)	  

9.  VERifica:on	  of	  high-‐resolu:on	  climate	  forecasts	  
on	  Intraseasonal-‐to-‐interannual	  Timescales	  with	  
Advanced	  Satellite	  datasets	  of	  the	  Climate	  
Change	  Ini:a:ve	  (Barcelona	  SCC)	  

10.  Harmoniza:on	  of	  soil	  moisture	  and	  fire	  CCI	  
products	  for	  permafrost	  research	  (ECO,	  Harwell)	  



CCI Open Data 
Portal - cci.esa.int 

CCI Toolbox 
The	  CCI	  Open	  Data	  Portal	  project	  was	  started	  in	  April	  2015:	  
	  

•  To	  sa:sfy	  climate	  users'	  needs	  for	  a	  single	  point	  of	  harmonised	  reliable	  access	  to	  the	  mature	  and	  validated	  ECV	  
data	  products	  and	  informa:on	  delivered	  by	  the	  CCI	  programme.	  

•  To	  ensure	  the	  ECV	  data	  products	  and	  other	  results	  of	  the	  CCI	  programme	  are	  provided	  to	  users	  in	  a	  consistent	  and	  
complementary	  way	  to	  other	  key	  climate	  ini:a:ves	  –	  e.g.	  integra:on	  with	  Earth	  System	  Grid	  Federa:on	  and	  CMIP/
obs4MIPs.	  

•  To	  provide	  the	  primary	  communica:on	  and	  promo:on	  web	  site	  for	  the	  ESA	  CCI	  programme.	  

•  To	  survey	  if	  there	  are	  user	  requirements	  for	  a	  poten:al	  Thema:c	  Exploita:on	  Plarorm	  for	  Climate.	  

•  Team:	  TVUK,	  STFC,	  CGI,	  U.	  Reading,	  BC	  

CCI	  Toolbox:	  KO	  expected	  in	  the	  coming	  weeks	  	  (in	  September	  2015)	  
	  

•  To	  provide	  sokware	  tools	  to	  inspect,	  display,	  process	  and	  analyse	  CCI	  ECV	  data	  products	  

•  To	  facilitate	  cross-‐ECV	  analysis,	  including	  both	  CCI	  and	  non-‐CCI	  climate	  data	  sets	  

•  To	  seamlessly	  interface	  with	  ECV	  data	  sets	  hosted	  on	  the	  CCI	  Open	  Data	  Portal	  

•  To	  follow	  an	  open	  source	  sokware	  approach	  so	  that	  users	  can	  add	  in	  their	  own	  func:onality	  



Achievements	  
•  Crea:on	  of	  a	  European	  EO	  Climate	  Science	  community	  	  

•  Facilitate	  the	  scien:fic	  coopera:on	  between	  the	  Climate	  Observing	  
and	  Modelling	  Communi:es	  	  

•  Develop	  a	  protocol	  for	  Climate	  Quality	  Algorithms	  Evalua:on	  in	  an	  
interna:onal	  context.	  	  

•  Delivered	  fully	  Error	  Characterised	  Climate	  Data	  sets,	  first	  for	  many	  
ECVs	  	  

•  Provided	  up	  to	  date	  validated	  scien:fic	  data	  sets	  to	  support	  
Interna:onal	  Climate	  Policy	  and	  decision	  making.	  



Further	  Achievements	  

•  Generate	  peer	  reviewed	  publica:ons	  in	  high	  impact	  scien:fic	  
journals	  by	  European	  Scien:fic	  Community	  (	  >215	  publica:ons)	  	  

•  Pave	  the	  way	  for	  the	  ECV	  component	  of	  the	  Copernicus	  Climate	  
Change	  Services,	  

•  Facilitate	  the	  Sea	  Level	  Closure	  Budget	  by	  strengthen	  dialogue	  
between	  Glaciers,	  Ice	  Sheets	  and	  Sea	  Level	  research	  communi:es,	  
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