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Fundamental Climate Data Record (FCDR)  
•  Long-term data record involving a 
series of platforms, such as satellite and in-situ 
instruments each with different performance 
characteristics, usually with different space and 
time sampling, time extent, and stability 

•  Overlaps and calibrations sufficient for 
generation of homogeneous and well-
characterized global data products that are 
stable for climate monitoring 
•  Includes metadata used for calibration 

Essential Climate Variable (ECV) 
•  ECV support work of the UNFCCC 
•  ESA Ocean ECV 

  Sea surface temperature 
  Sea level 
  Sea ice 
  Ocean color (for biology) 
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FCDR Requirements 

•  accuracy 
•  error 
•  uncertainty 
•  timeliness 
•  precision 
•  reliability 
•  completeness 
•  relevancy 
•  accessibility 
•  interpretability 
•  calibration 
•  open and transparent peer-review process 
•  documentation 
•  reprocessing 
•  stability traceable to international standards 

Fundamental Climate Data Record Quality 
Priorities: High Accuracy and High Stability 

•  utility 
•  objectivity 
•  transparency 
•  reproducibility 



4 

ESA CCI ECV FDCR: Global Sea Level (1) 

http://icoads.noaa.gov/marcdat3/marcdat3_imag.html 

Global sea level is rising nearly twice as fast 
in 1992-2010 compared to 1950-2000. 
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ESA CCI ECV FDCR: Global Sea Level (2)  
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ESA CCI ECV FDCR: Global Sea Level (3) 

http://sealevel.colorado.edu/current/sl_ib_ns_global.jpg 

Mitchum et al. (2010) 

Tide Gauge Drift Estimation (mm) 

Permanent Service for 
Mean Sea Level 
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ESA CCI ECV FCDR: Sea Level (4) 

ESA Climate Change Initiative Phase 1 Annex F: Sea Level ECV 
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Age, Percentage of Total Arctic Sea Ice, Third Week March  

J. Maslanik  
and C. Fowler 
NSIDC 

Arctic sea ice extent (monthly 25-km cells with > 15% ice) in March 
Decline = 2.7% per decade 

NSIDC 

ESA CCI ECV FDCR: Sea Ice (1) 

Landsat-7 

AMSR-E on Aqua 
Cavalieri et al. (2006) 
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Kwok and Rothrock (2009) 

ESA CCI ECV FCDR: Sea Ice (2) 



10 

ESA CCI ECV FDCR:  
Sea Surface Temperature (1) 

R. Evans, p.c., 2011 
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ESA CCI ECV FDCR:  
Sea Surface Temperature (2) 

R. Evans, p. c., 2011 
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ESA CCI ECV FDCDR:  
Sea Surface Temperature (3) 

ESA Climate Change Initiative Phase 1 Annex G: Sea Surface Temperature ECV 



13  

Successful Example of Integrating Satellite 
and In-Situ Data: Weather Forecasting 

The Role of Science and Technology in GEOSS (2008) 
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TOPEX/Poseidon + Jason [sea level rise] 
In-Situ (700 m) [thermal expansion] 

GRACE (GFZ geoid) 

GRACE (GRGS geoid) 

Jason - GRACE 

Lombard et al. (2007) 

[mass increase] 

In-Situ Observing System Error 

Sea Level Rise ~ 
Mass Increase 
+ Thermal Expansion 

In-Situ Data Calibration With Satellite Data (1) 
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In-Situ Data Calibration With Satellite Data (2) 

Halpern (1993) Jan 1988 – Dec 1989 

2°N, 140°W 
r not 95% sig 
Surface Wind Speed 

Mitchum (2011) 

Kanton Island tide gauge and satellite difference (mm) 
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Critical Quality FCDR Attributes 

•  Multiple instruments characterization 
•  Calibration 
•  Data processing and product generation 
•  Interaction with scientific community 
•  Continuous vigilance 
•  Expert scientific staff 
•  Open and transparent data processing information 
•  International collaborative effort 


