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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	  



Within	  the	  scope	  of	  the	  CCI	  	  
as	  presented	  in	  2009	  



Implemented	  by	  the	  CCI	  



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”	  



Use	  SMOS-‐ice	  product	  to	  iden:fy	  extensive	  
areas	  of	  thin	  ice	  (2012)	  



	  
	  
	  

September	  1979	  versus	  September	  2012	  

2012	  1979	  



	  
	  
	  

September	  2012	  versus	  2015	  

2012	   2015	  



	  
	  
	  

Monthly	  sea	  ice	  area	  and	  extent	  



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	  



Sea	  Level	  ECV	  

    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 



Sea	  Level	  ECV	  
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 Aber	  the	  Sea_Level_CCI	  project	  

ERS-1&2 +Envisat ERS-‐1&2	  +Envisat	  

Topex+Jason-1&2 
Topex+Jason-‐1&2	  

1992 1992	  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 

Supplemental details to the satellite-based component of the “Implementation Plan for the Global Observing System for Climate in 
Support of the UNFCCC (2010 Update)” 

 
 
altimetry of the Topex/Poseidon-Jason class is essential in the long term.  For studying coastal impacts of 
sea-level rise, satellite altimetry measurements in coastal areas should be used in synergy with high-
quality tide gauges, corrected for land motion with GPS. 
 
The following is required for this ECV: 
 
Product O.3 Sea level global mean and regional variability  
 
Benefits 
x Estimates of state of the global ocean and its evolution under anthropogenic forcing; 
x Evaluation of skill of climate models to reproduce past sea level and provide realistic projections; 
x Critical information to coastal communities. 
 
Target Requirements 
 
Variable/ 
Parameter 

Horizontal 
Resolution 

Vertical 
Resolution  

Temporal 
Resolution Accuracy  Stability  

Global mean 
sea level 50km N/A 10 days 2-4mm (global mean); 

1 cm over a grid mesh 
<0.3mm/yr (global 
mean) 

Regional 
Sea Level 25km N/A Weekly 1cm (over grid mesh of 

50-100km) 
<1mm/yr (for grid 
mesh of 50-100km) 

 
Rationale: The rationale is to assess regional variability and global sea-level trends on decadal time 
scales, and for the detection of climate change impacts and model improvements. Individual global mean 
sea-level values are obtained by geographically averaging sea-surface heights measured over the ocean 
during an orbital cycle (the period needed to cover the whole oceanic domain – ten days for Topex and 
Jason satellites). To reach the above product accuracy, individual sea-surface-height measurements are 
expected to be accurate to 1-2 cm. 
 
Requirements for satellite instruments and satellite datasets 
Satellite instruments 
FCDR of appropriate satellite altimetry, for example through: 
x One high-precision altimeter mission operating at all times in the TOPEX/Poseidon medium-inclination 

reference orbit, with planned extensive overlaps between successive missions for continuity of global 
sea-level rise (continuity with Jason-CS and beyond is a goal of primary importance to establish a 
long-term, climate-related sea-level record); 

x Two additional – equally precise – altimeter missions with high-inclination orbits, which would provide 
needed sampling for the mesoscale and in polar regions;  

 
Datasets 

x Global mean sea-level curves at ten-day/weekly interval; 
x Gridded (50-100km resolution) sea-level time series at ten-day/weekly interval; 
x Combined and intercalibrated multi-satellite missions. 

 
Calibration, validation and data archiving needs 
x Other in situ and space-observing systems (e.g. high-quality tide gauges network with co-located 

GPS, long duration, Argo, highly instrumented calibration sites like the Harvest platform, etc.) are 
essential to the altimetry missions, as these additional observing systems are used for calibration of 
altimetric systems;  

x To evaluate and understand the sea-level budget, the following observing elements are also 
necessary: 

o Continuity of space gravimetry missions (e.g. Gravity Recovery and Climate Experiment 
(GRACE) follow-on missions) to provide estimates of mass exchange between the 
cryosphere, land water reservoirs and the ocean; and  

o Argo and other in situ elements to capture the ocean thermohaline component; 
x Geodetic infrastructures (permanent GPS, SLR, and DORIS networks) are needed to improve the 

terrestrial reference frame in which orbits of altimeter satellites are expressed; 
x Continuous precise geoid measurements (e.g. GRACE, GOCE) are required to provide a reference 

for the altimeter data in order to determine mass redistribution within the ocean (e.g. GRACE); 

48 
  

Phase	  1	  Achievements:	  
	  	  
•  Developed	  improved	  and	  homogeneous	  reprocessing	  of	  al:metry	  

data	  from	  ERS-‐1,	  ERS-‐2,	  Envisat,	  TOPEX/Poseidon,	  Jason-‐1,	  Jason-‐2,	  
GeoSat	  and	  GFO	  (1985-‐2015)	  

	  
•  Inves:gated	  specific	  technical	  issues,	  such	  as	  Arc:c	  sea-‐level	  during	  

sea-‐ice	  minima,	  coastal	  sea-‐level	  change,	  etc.	  	  	  

•  By	  combining	  the	  Sea-‐Level_cci	  products	  with	  other	  CCI	  	  ECVs	  
(glaciers,	  ice	  sheets,	  sea	  surface	  temperature,	  etc.),	  ini:al	  sea	  level	  
budget	  studies	  performed	  at	  global	  and	  regional	  scales.	  

Phase	  2	  Objec5ves:	  

•  Improve	  accuracy	  in	  coastal	  areas	  and	  the	  Arc:c,	  and	  employ	  new	  
al:meter	  correc:ons	  

•  Refine	  uncertainty	  es:mates	  at	  interannual	  :mescales	  

•  Reprocess	  and	  extend	  :me	  series	  to	  2015,	  bringing	  in	  new	  missions	  
(CryoSat,	  Al:Ka,	  Sen:nel-‐3)	  

•  Produce	  regional	  sea-‐level	  trend	  uncertainty	  maps	  

•  Organise	  an	  interna:onal	  intercomparison	  exercise	  
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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 à  
upper ocean thermal expansion  + ocean mass 
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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 
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Steric component 

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

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

Sum ocean mass + steric component 



Sum of land waters + atmospheric water vapor + steric 

à 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 

Supplemental details to the satellite-based component of the “Implementation Plan for the Global Observing System for Climate in 
Support of the UNFCCC (2010 Update)” 

 
 
x Computation of air-sea heat, moisture, momentum, and gas fluxes and uptake of carbon by the 

ocean; 
x Quality control of in situ data (particularly ship data) [IP-10: Action O3]; 
x Input parameter for atmospheric reanalysis and seasonal-to-interannual and decadal climate 

prediction; 
x Monitoring of Marine Biodiversity and Habitat Properties [IP-10 Action O23]. 
 
Target Requirements 
 
Variable/ 
Parameter 

Horizontal 
Resolution 

Vertical 
Resolution  

Temporal 
Resolution  Accuracy  Stability  

SST 10km N/A Daily 0.1K over 100km 
scales 

Less than 0.03K over 
100km scales 

 
Rationale: The requirements have been set to resolve decadal changes on global and regional scales. 
Known patterns of interannual and longer-term climate variability have amplitudes of several degrees K 
over basin scales. Mesoscale variability has scales of 10-50km with similar amplitudes over several days.  
Coastal variability has comparable or larger amplitudes and occurs on scales as small as 1km over 
several hours. The diurnal cycle in SST can be >5K magnitude in certain regional-local low-wind 
conditions and can be aliased into lower frequencies if not sampled properly. Diurnal variability signals are 
important for some climate applications (e.g. air-sea-flux calculations, atmospheric convection).  Some 
current satellite SST datasets may approach 0.1K accuracy on a global average basis but have biases 
>0.5K for many important regions. If diurnal and seasonal cycle variability is accounted for, comparable 
SST products should not differ by more than 0.1K between day and night or between seasons.  
 
Global-average surface warming trends (combined land-surface air temperatures and SST) are estimated 
to be ~0.165K/decade-1 when computed from data between 1979-2005 but with significant hemispheric 
differences: N. Hemisphere ~0.235K/decade, S. Hemisphere ~0.09 K/decade (IPCC AR4, Ch3). Trends 
computed for the period 1901-2005 yield estimates <0.1K/decade, with little difference between 
hemispheres. Assuming a global surface temperature change signal of 0.1K/decade, a global average 
temperature time series should be stable to much better than 0.1K/decade in order to distinguish the 
signal from the instability of the time series. To detect such slow and small but significant changes it is 
prudent to aim for a stability of at least 0.03K/decade and, if funds and technology allow it, ideally 
0.01K/decade. It is understood that this level of stability is not achievable by current measurement 
systems, but it remains the target. SST measurement stability should be sought at local spatial scales of 
~1000km or even better in addition to global averages. 
 
Currently achievable performance (indicative values) 
x IR-derived SST: 0.16K at 25km (ENVISAT AATSR); 
x Passive microwave-derived SST: 0.42K at 25km gridded (EOS AQUA AMSRE); 
x In situ buoys: 0.05K;  
x SST blended analyses: ~0.2-0.5K with regional variation. 
 
Requirements for satellite instruments and satellite datasets 
x FCDRs of appropriate IR (polar orbiting and geostationary) and ‘near-all-weather’ passive MW 

satellite measurements capable of supporting climate accuracy in a sustained manner, adhering to 
GCOS satellite Climate Monitoring Principles (IP-10: Action C6 and C8);   

x Properly addressing the long-term future of MW SST observations, which remains uncertain at 
present;   

x Stable well-calibrated high-accuracy and high-temporal stability SST measurements from at least one 
AATSR-class dual-view instrument (these measurements can be used to monitor variability and tie 
together wider SST coverage measurements from complementary IR and MW instruments);   

 
Supplemented by: 
x Sea-ice edge and concentration observations in high-latitude regions by SST analysis systems; 
x Additional information to account for atmospheric aerosol contamination of IR satellite datasets; 
x Surface-wind measurements together with SST measurements for diurnal variability estimation; 
x Surface-wind vector observations for the retrieval of MW SST; 
x For all products, high-quality in situ SST observations (to within 0.05 K)on a continuous basis. 
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Phase	  1	  Achievements:	  
•  Developed	  SST	  ECV	  data	  sets	  for	  1991-‐2010:	  

-  ATSR-‐1,	  ATSR-‐2	  and	  AATSR	  

-  AVHRR	  

-  Level-‐4	  analysed	  SST	  products	  combining	  the	  above	  IR	  plus	  
AMSR-‐E	  and	  AMSR-‐2	  microwave	  records	  

•  Integrated	  SEVIRI	  for	  diurnal	  modelling	  

•  Products	  are	  independent	  from	  in-‐situ	  measurements,	  
homogeneous	  and	  stable	  throughout	  the	  :me	  series,	  and	  
accompanied	  by	  context-‐specific	  uncertainty	  es:mates.	  

 
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 

	  



SST	  CCI	  climate	  data	  record	  
•  Involves	  

– New	  AVHRR	  retrieval	  algorithm	  (op:mal	  est.)	  
– Tie	  AVHRR	  SSTs	  to	  ATSRs	  (cross-‐referencing)	  

Consistent	  AVHRR	  and	  ATSR	  L2/L3	  à	  improved	  L4	  

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	  



Phase	  1	  Achievements:	  

•  ECV	  products	  from	  a	  mul:-‐mission	  combina:on	  of	  SeaWiFS,	  MODIS/Aqua	  
and	  MERIS	  (1997-‐2015):	  

•  Water-‐leaving	  radiances	  (412-‐670	  nm)	  

•  Chlorophyll-‐a,	  Kd490,	  and	  IOPs	  (412-‐670	  nm).	  	  

•  Addi:onal	  tests	  were	  performed	  on	  earlier	  CZCS	  data	  from	  1978-‐1986.	  
The	  products	  cover	  Case	  1	  waters	  (oceanic)	  and	  plans	  are	  underway	  to	  
develop	  prototype	  ECV	  products	  for	  Case	  2	  (coastal)	  waters.	  	  	  

•  Close	  coopera:on	  with	  the	  Interna:onal	  Ocean	  Colour	  Coordina:ng	  
Group,	  the	  OCR	  Virtual	  Constella:on,	  the	  NASA	  Ocean	  Biology	  Processing	  
Group	  and	  NASA	  MEaSURES	  project	  has	  been	  maintained	  throughout.	  

Phase	  2	  Objec5ves:	  

•  Implement	  cyclical	  annual	  reprocessing	  to	  rapidly	  exploit	  algorithm	  
improvements.	  

•  Develop	  prototype	  products	  with	  new	  algorithms	  to	  cover	  op:cally	  
complex	  and	  highly	  produc:ve	  coastal	  waters	  (Case	  2)	  

•  Integrate	  VIIRS	  and	  Sen:nel-‐3	  OLCI	  data	  

•  Inves:gate	  use	  of	  VIIRS	  and	  OCM-‐2,	  to	  fill	  Envisat	  to	  S-‐3	  gap.	  

	  

	  

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  

Supplemental details to the satellite-based component of the “Implementation Plan for the Global Observing System for Climate in 
Support of the UNFCCC (2010 Update)” 

 
 

albedo and optical constituents of the seawater, in particular the concentration of the phytoplankton 
pigment chlorophyll-a (a proxy for phytoplankton biomass).  Deriving ocean-colour products is not easy 
because the water-leaving radiance signal is relatively weak at the altitude of a satellite sensor (only 5-15 
per cent of incident solar radiation, the remaining light having an atmospheric origin). 
 
Ocean-colour radiometry (OCR) observations from space have revealed decadal-scale changes in the 
ocean biosphere. Passive ocean-colour sensors observe only the first (top) optical depth of the ocean (40- 
60m in the open ocean to less than 1m in turbid coastal waters). However, when coupled with in situ 
observations and numerical models, these space-based observations provide a three-dimensional 
understanding of ocean processes, their complexity, and their interactions with other parts of the Earth 
system. Therein, enhanced in situ sampling of ocean-colour and ecosystem variables is a requirement 
and complement to satellite-based data. 
 
The FCDR for ocean colour is the time series of calibrated TOA radiances, which are then corrected for 
the atmospheric contribution to the signal to obtain the water-leaving radiance suite, from which data 
products such as chlorophyll-a concentration are derived. The most important ocean-colour ECV products 
are the normalized water-leaving radiances and chlorophyll-a concentration. Other products are in 
development, such as coloured dissolved organic matter and particulate backscatter (used to estimate 
total suspended material). OCR products are the only measurements related to biological and 
biogeochemical processes in the ocean that can be routinely obtained at ocean-basin and global-ocean 
scales. These products are used to assess ocean ecosystem health and productivity, to understand the 
role of the oceans in the global carbon cycle, to manage living marine resources, and to quantify the 
impacts of climate variability and change. 
 
The following is required for this ECV: 
 

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 Climate monitoring; 

x Chlorophyll-a linked to carbon-cycling, including between the ocean and the atmosphere;  

x Ecological indicators of the marine environment and mapping of marine ecological provinces. 
 
Target Requirements  
 

Variable/ Parameter Horizontal 
Resolution 

Vertical 
Resolution 

Temporal 
Resolution  Accuracy  Stability  

Water Leaving Radiance 4km N/A Daily 5%* 0.5% 

Chlorophyll-a concentration 30km N/A Weekly averages 30% 3% 

 
*this 5% requirement is specifically for the blue and green wavelengths  

 
Rationale: The rationale is based on values chosen to detect global and regional changes of a few 
percent in ocean chlorophyll cycles. The accuracy of 5 per cent for water leaving radiances for the blue 
and green wavelengths and 30 per cent for chlorophyll is intended for the concentration range 0.01-10 mg 
m

-3
 in waters in which chlorophyll-a dominates. These are termed Case-1 waters i.e., those whose 

inherent optical properties can be adequately described by phytoplankton (represented by chlorophyll-a 
concentration), whereas Case-2 waters are optically complex water where additional in-water constituents 
considerably influence the optical variability. Four km horizontal resolution and a daily observing cycle are 
required at the global scale. For regional and coastal applications, 1km or smaller horizontal resolution is 
preferable. Stability of the OCR ECV has not yet been assessed. Several scientific papers have been 
published that show the trend in satellite derived chlorophyll concentration being on the order of +/- 2-3 
per cent per year with maximums of +/- 5 per cent per year. 
 
Currently achievable performance 
x Accuracy: 5-15 per cent for water leaving radiances (Product O.6.1) (for the blue and green 

wavelengths) and 30-70 per cent for chlorophyll (Product O.6.2) in the concentration range 0.01-10 
mg m

-3
 in Case 1 waters. For coastal waters and regional seas, which are typically Case 2, these 

errors are considerably higher, typically on the order of 60-70 per cent for chlorophyll-a, but in areas 
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MERIS	  Radiance	   MODIS-‐A	  Radiance	  

Band-‐shiking,	  bias	  correc:on,	  
Merged	  product	  

Ocean	  Colour	  ECV	  



Ocean	  Colour	  CCI	  Products	  
Daily	  

Weekly	  

Monthly	  

Annual	  

Error-‐characterisa:on	  

Improved	  spa:al	  
coverage	   Error	  specifica:on	  (RMSE	  

and	  bias)	  based	  on	  
comparison	  with	  match-‐up	  
in	  situ	  data	  &	  extrapola:on	  
to	  global	  ocean	  



July	  2003	  mean	  chlorophyll	  

GlobColour CCI 

mg/m3 

GlobColor	   CCI	  



July	  2003	  mean	  chlorophyll	  

mg/m3 

GlobColor	  Assimila:on	   CCI	  Assimila:on	  



CCI ECV Projects 
 

•  Cloud 
•  Aerosol 
•  Greenhouse 

Gases 
•  Ozone 

 
•  SST 
•  Sea Level 
•  Sea Ice 
•  Ocean Colour 

 
•  Glaciers 
•  Ice Sheets 

 
•  Land Cover 
•  Fire  
•  Soil Moisture 

 

Cross-‐ECV	  	  
&	  Exploita5on	  
	  
•  Climate	  Modeller	  User	  Group	  

•  Research	  Fellowships	  

•  Ice	  Sheet	  Mass	  Balance	  	  
Intercomparison	  Exercise	  

•  Cross-‐ECV	  Workpackages	  

Horizontal Supporting 
Activities 
 
•  System Engineering WG 
•  Data Standards WG 
•  Colocation Meetings 
•  Integration Meetings 

Communication  
and User Support 
 
•  CCI Visualisation Tool 
•  CCI Open Data Portal 
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Research	  to	  Service	  



CCI ECV Projects 
 

•  Cloud 
•  Aerosol 
•  Greenhouse 

Gases 
•  Ozone 
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Intercomparison	  Exercise	  

•  Cross-‐ECV	  Workpackages	  

Horizontal Supporting 
Activities 
 
•  System Engineering WG 
•  Data Standards WG 
•  Colocation Meetings 
•  Integration Meetings 

Communication  
and User Support 
 
•  CCI Visualisation Tool 
•  CCI Open Data Portal 
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Interac:ve	  visualisa:ons	  of	  the	  CCI	  data	  sets	  have	  been	  developed	  to	  help	  
show	  the	  type	  of	  informa:on	  satellites	  can	  provide	  on	  climate.	  
	  
•  CCI	  Visualisa5on	  Exhibi5on	  Tool:	  detailed	  anima:ons	  of	  all	  products	  

within	  the	  CCI.	  Zoom	  in,	  speed	  up	  and	  slow	  down	  the	  :me	  series,	  and	  
compare	  variables	  where	  feasible.	  Aimed	  at	  conferences	  and	  
exhibi:ons.	  	  

•  A	  CCI	  free	  public	  App	  of	  these	  visualisa:ons,	  with	  further	  explana:on	  
and	  context	  is	  in	  development,	  aimed	  for	  launch	  in	  autumn	  2015.	  

•  Anima5ons	  of	  key	  climate	  processes	  and	  concepts,	  such	  as	  the	  
contribu:ons	  to	  sea	  level	  rise,	  shown	  in	  mul:ple	  CCI	  data	  sets,	  explained	  
step	  by	  step.	  

	  
	  
Team:	  	  	  
Planetary	  Visions	  Ltd	  (IRL)	  
	  

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,	  



Proposed	  within	  CCI	  Extension	  



ECVs	  and	  Cycles	  




