
 

CCI achievements 
atmosphere / surface 

aerosol CCI 
SST CCI 

cloud CCI 
ozone CCI 

 
 

+ a ‚bonus‘ discussion 

: 

can these CCI provide 
insights / explanations 

to the surface T hiatus? 



aerosol CCI 
•  at the start   … there were relative few and 

only non-competitive ESA satellite sensor 
associated aerosol products compared to 
mature NASA sensor retrieval (e.g. MODIS) 

•  aerosol CCI goals 
–  develop retrievals for aerosol (AOD) that are 

competitive or better than MODIS or MISR 
–  develop complementary products (type, absorption) 
–  develop a long term data data-record 



phase 1 products 
AOD (amount) and Angstrom (size) 

–  focus on ATSR sensor data (dual view) 
–  2008  3 different ATSR (dual view) approaches 
–  2008 3 different MERIS approaches 

•  ATSR performances better than MERIS performances 
•  best ATSR chosen for long-term data-processing 

–  1997-2012   ATSR time series 
qualitative elevated absorption  

–  2005, 2008  UV aerosol index  
stratospheric AOD 

–  2008 GOMOS 



ATSR improvement 

ATSR	  improvement	  during	  the	  first	  phase	  in	  scores	  vs	  AERONET	  

overall	  
score	  	  

bias	  
sub-‐score	  	  

spa/al	  
sub-‐score	  	  

temp.	  
sub-‐score	  	  

ATSR improvement  vs. 



ATSR vs MODIS 

ATSR	  is	  improved	  but	  not	  yet	  at	  MODIS	  skill	  level	  (except	  for	  US)	  	  	  

overall	  
score	  	  

bias	  
sub-‐score	  	  

spa/al	  
sub-‐score	  	  

temp.	  
sub-‐score	  	  

ATSR vs MODIS scores 



still… impressive time-series  

ATSR	  Fme-‐series	  of	  monthly	  averages	  subsampled	  over	  AERONET	  sites	  	  	  



key messages 
•  big advancements in improving ATSR quality 

for aerosol retrievals of AOD (and Angstrom) 
•  15 year data-set with the best ATSR retrieval   
•  pixel level 2 uncertainty delivery is unique in 

aerosol satellite retrievals 
•  initial efforts to address aerosol absorption 

(qualitatively and quantitatively) 
•  demonstration year data stratospheric AOD 
issues:  ATSR not yet at MODIS skill (more work) 

   limited spat coverage (turn to MERIS) 



SST CCI 
3 major activities 

• assessment of trends and variability and 
comparison to other SST products 

–  linear trends, modes of variability, averages, 
stability, … 

• use in climate modelling and other 
applications 
• comparison to other ECVs 
 



phase 1 products 
•  ATSR          SST CCI ATSR 

–  SSTs from ATSR instruments in L3U format at 
0.05x0.05 lon/lat  1991 – 2010.  

•  AVHRR             SST CCI AVHRR 
–  SSTs from AVHRR instruments in L2P format at 

Global Area Coverage (GAC) 1x4km, 1991 – 2010 
(Hereafter, SST CCI AVHRR.) 

•  analysis        SST CCI analysis 
–  Satellite-only SST-depth L4 daily analysis created 

by OSTIA system from SST CCI ATSR and SST CCI 
AVHRR products at 0.05x0.05 lon/lat, 1991 – 2010 



SST anomalies – monthly global 

|! more consistent since 1996 



linear trends (K/yr)     (1997-2010) 

•  global … and 
by region 

•  CCI analysis  
•  CCI ATSR 
•  CCI AVHRR 

HadSST3 
uncertainty 

 



SST trends – spatial distribution 



individual data trends 
HadSST 3 ship tracks   OI v2 
 
 
 
 
OI ship tracks      COBE ship tracks   
 
 
 
 



key messages 
CCI data-sets 
•  ATSR and AVHRR have inconsistent trends 
•  larger cool biases at mid-lat. before 1995  
•  beware of artif.variability by dust (Arabian Sea)  

other data-sets 
•  other data lack the variability of CCI data-sets 
•  AVHRR pathfinder has relatively low SST values 

local SST variability matters (spat.avg ! errors)  



cloud CCI 
global cloud data products 
 

•  ESA CCI  (ATSR /MERIS)  
–  using the full spectral info (based on ATSR) 
–  using the better spatial coverage of MERIS 

•  ESA CCI  ATSR 
–  using the full spectral info (based on ATSR) 

•  ESA AVHRR 
–  simplified version (with less spectral info) 
–  permits longer record back to 1980 



CCI products – vs. GEWEX data-base 

•  less total cloud cover 
between 60N and 60S … 
mainly over oceans 

•  too few high altitude clouds 
over continents  

•  too few low altitude clouds 
over tropical oceans  

•   



CCI products  - vs. GEWEX data-base 

•  ESA CCI cloud 
products have 
–  too many low   

level clouds 
–  way too few 

high level 
clouds 

•  (no bi-modality)    

high clouds 

mid clouds 

low clouds 



joint (z/ot) histograms - tropics  

•  strong 
underestimates in 
high altitude clouds in 
all ESA CCI products, 
- especially optically thin 
high altitude (cirrus) clouds  

AIRS
-LMD 

GEWEX 

ATSR 

AVHRR 

ATSR 
/MERIS 

AIRS 

cloud opt. depth ! 

      ^ 
       | 
  altitude 



key messages 
•  AVHRR product (for extended time-series) 

–  correlates well in terms of seasonal  and regional variations 
–  still…  significant improvement needed for the detection of  

high altitude (thin cirrus) clouds  and for low altitude clouds 
over oceans (especially stratocumulus  decks) 

•  model evaluations 
–  models benefit only from these cloud products if 

underlying senor sensitivities and sampling is 
taken into account (need for cloud simulators)  



ozone CCI 
total ozone 
•  GODFIT baseline algorithm (1996-2012) 

–  improved /adapted to GOME, SCIAMACHY, GOME-2 
•  GODFIT-based level3 GTO-ECV2 (1996-2012) 

–  using GOME as reference 

ozone profile  
•  GOME (1997)  and GOME-2 (2007-2008) 

–  based on RAL (best) algorithm 

  



 phase-I   data overview 



comparisons to US data 

differences within a few % 



2008 

EMAC-nudged 
(operational  
re-analyses) 

2008 column ozone zonal mean   
(in Dobson Units) 



evaluation and prediction 

 Dameris and Loyola, 2011 

Temporal evolution of total ozone column (60°S - 60°N) 



regional trends 1996-2013 

 Coldewey-Egbers, 2013 

ECVs 

CCMs 



key messages 
•  useful products for global modeling and for 

process understanding in global modeling 
–  improved understanding of dynamical, chemical 

and radiative processes 
–  understand natural variability in ozone 
–  insights into stratosphere-troposphere coupling … 

also for future climates 
–  enabling  better predictions of historical levels 

•  trend analysis 
–  ozone hole development 



temperature hiatus 
•  over last 15 years the avg surface temperature 

did not increase as predicted by glo modeling 
•  … although CO2 kept increasing.       WHY?  



IPCC 
•  … don’t worry … “just multi decadal noise”   
•  surface temperature is not the only measure for 

climate change 

just look at other indicators …  
•  sea-level has increased to rise in last decades 

–  rise is mainly associated with higher T (lower den.)  
–  rise is also affected by glacier melt 

    …  the system keeps on warming 



answers by CCI ?  
•  should not CCI data-sets, which address the 

last 15 years of interest provide answers? 
  

•  can temporal (seasonal) and spatial (regional) 
details of CCI data-sets  give answers ? 

•  can error estimates (and variability) give 
answers on uncertainties to data records? 

•  properties to examine 
–  temperature, ocean sea-level, glaciers, aerosol., … ? 
–  radiation, …  

 



Q: is this a data problem ? 
•  what is the quality of the T data-records ? 

–  how large are the uncertainties? 

•  can pattern differences between GISS and 
MET-office data records be explained ? 
–  with uncertainties ? 
–  a sampling issue ? 
–  Interpretation issue  

•  are temperature record ‘adjustments’ justified? 



observational consistency ? 



… just a biased T record? 
•  MET-Office temperature data-set is incomplete 

–  16 % missing data over continents (incl. the Arctic) 
    … but what about the same trends of 
         more complete GISS 
data  

  

‘corrected’ Met-Office 
change in surface temperature 1997-2012 



CCI SST  
•  CCI SST trends 

pattern similarities but also pattern differences 



SST CCI  … on 

•  different trends          (GISS vs. MET-Off) 
–  different trends in data sets due to different data.  

MET-off is Obs.  The GISS products have different 
bias adjustments and infilling methods impacting 
trends.  the Creation of the data are different and 
we see different trends. Not surprising. 

•  on Cowtan & Way              (‘corrections to ’ MET-Off.) 
–  ‘corrected’ data are more consistent, but MSU 

upper air data are used as a proxy to extrapolate 
into unobserved regions (Linear).  So they get 
enhanced (and continued) warming.   

my take on it:: some of the hiatus problem is in the data and 
weak but continued warming is likely for surface temperature 



Q: a model (interpretation) problem ? 
•  a temporarily stronger ocean heat uptake 

under the aspect of multi-decadal variability ? 
–  why was this not observed in previous decades? 
–  why does the model uncertainty not show this? 

•  quantify (or disqualify if possible) other 
explanations (not considered in modeling) 
–  solar energy cycle 
–  aerosol enhancements  
–  atmospheric water vapor  



blame the oceans ?  … a bit 

•  the oceans taking up extra heat 
–  does the east Pacific ocean goes through a 

decades long cycles of taking up extra heat ? 
   

change in  
ocean heat  
content 



 aerosol ?   … no 

•  troposphere 
–  SeaWiFS AOD data 

display regional 
shifts but increase is 
stat. insignficant 

 

•  stratosphere 
–  slight increases in 

stratospheric AOD – 
too weak for a major 
impact 

stratospheric 
 AOD 

El Chichon  
   1982 

Mt.Pinatubo 
   1991 

log  
Scale 
for  
AOD ! 

Vernier  2011 

Hsu  2013 



what to do ? 
•  each CCI, that can contribute to clarification to 

this apparent discrepancy, is asked to prepare a 
summary of relevant insights for the next 
CMUG meeting (Exeter June 2-4) 
–  contact Rodger Saunders … or he will contact you  

•  issues 
–  better quantification of uncertainties  
–  address regional feature of this discrepancy 
–  quantify potential contributions (extra heat uptake..)  

•  also look at non CCI supported data as well 



other discussion points 
•  push the use of the CCI data sets in the next 

generation of the reanalysis 

•  Obs4 MIPS is something that we need to be 
involved with 

•  uncertainties are needed that are justified and 
are attached to the measurement data sets 

•  there is a need to review the way in which 
uncertainties are provided and 
communicated across the CCI projects 


