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A Climate Data Record is defined as  

"a time series of sufficient length, consistency, and 

continuity to determine climate variability and change"  

[NRC, 2004] 
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ECV Consistency 
Broad topic!   
We would like ECVs to be easy to use and there to be no conflicting results... 
 
ECVs can be designed to be consistent in various ways: 
•  Output formats, metadata standards, dissemination mechanisms 
•  Product specification (snow vs. glaciers vs. ice sheets vs. land cover) 
•  Use the same auxiliary data (e.g. land/sea mask, meteorology) 
•  Use the same input data, calibration data, orbit models, etc 
•  Coverage (and sampling) in time and space 
•  Where there are common retrieval models/assumptions, use the same ones 
 
But often there are good reasons for inconsistency: 
•  Different input data required for different ECVs 
•  Different retrievals suited to different ECVs 
•  Not clear which auxiliary data or retrieval models/assumptions are best 
=>   Perfect consistency probably cannot be achieved! 
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AGENDA 
 
Users' View of CCI ECV Consistency: 

 - Dirk Notz (MPI) 
 - Rossana Dragani (ECMWF) 
 - Ulrike Willen (SMHI) 

 
Summary  

 - Roger Saunders (Met Office) 
 
Discussion 

 - All  
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While CC4CL uses IR channels at 11 and 
12 microns to retrieve CTP, FAME-C uses 
the oxygen A-band of MERIS (761 nm). 
However, the different methods cannot 
explain the differences. CTP from FAME-C 
is under investigation and will be further 
improved.   
Figure 5 depicts CC4CL/NOAA-18 global 
2D Joint Cloud Properties (JCP) histograms 
for water and ice clouds, respectively. They 
show the relative occurrence of cloud types 
using the combination of the retrieved COT 
and CTP parameters based on the well-

known ISCCP cloud classification. Note 
that COT is obtained from the visible 
spectral information and thus, these 2D 
histograms are only available for the 
daytime observations. While the JCP 
histogram for water clouds (see left panel) 
looks very reasonable, it is currently 
investigated why there are some ice clouds 
occurring in the water cloud regime (see 
right panel). 
 
The current status of the project can be 
summarized as follows. After analysing the 

recent results (v1.3) some issues have 
been detected, which need to be solved 
before the complete and final data set can 
be processed and provided to the 
community.  
However, a longer time series was already 
processed (see Figure 6) for two reasons: 
first of all, to test and improve the stability 
of the processing system and secondly, to 
have the possibility investigating the 
stability and homogeneity of the final cloud 
products.  

 

   

 
Figure 5: Joint Cloud Property Histograms for AVHRR/NOAA-18 2008 
separated for water (left) and ice (right) clouds, respectively, showing 
the relative occurrence of the cloud types w.r.t. ISCCP COT-CTP 
classification. This product is only available for daytime retrievals 
because COT is derived from visible spectral information. 

Figure 6: Time series of AVHRR GAC fractional cloud cover (CFC) from 1982 
until 2013 using afternoon satellites. The solid lines are latitude-weighted 
global monthly mean values. Since the orbits of NOAA platforms drift over 
time (see Figure 2), the global mean has been corrected for the systematic 
change of illumination conditions and local time of observation (14:00 local 
time).   

 
Benefit for the user community – Added value of ESA Cloud_cci products 
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Scientific coordinator: Technical officer: 
C. Schlundt, S. Stapelberg, 
M. Stengel, R. Hollmann Dr. Rainer Hollmann (DWD) Dr. Simon Pinnock (ESA) 

rainer.hollmann@dwd.de simon.pinnock@esa.int 
 
 

www.esa-cloud-cci.org 

¾ Spectral consistency of derived parameters, which is achieved by an optimal-estimation approach based on fitting a physically consistent 
cloud model to satellite observations simultaneously from the visible to the mid-infrared. 

¾ Uncertainty characterization, which will be inferred by the application of the optimal estimation approach as physically consistent single pixel 
uncertainty estimation and propagated to the final level 3 products. 

¾ Increased temporal resolution by including multiple polar-orbiting satellite instruments, which also allows for mature cloud property 
histograms on 0.5° resolution due to high increased sampling rate. 

¾ Comprehensive assessment and documentation of the retrieval schemes and the derived cloud property datasets including the exploitation of 
applicability for evaluation of climate models and reanalyses. 
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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)” 

 
 
The following are thus recommended for this ECV: 
 
Product A.6.1 Cloud amount (CA) 
Product A.6.2 Cloud top pressure (CTP)  
Product A.6.3 Cloud top temperature (CTT)  
Product A.6.4 Cloud optical depth (COD) 
Product A.6.5 Cloud water path (liquid and ice) (CWP) 
Product A.6.6 Cloud effective particle radius (liquid and ice) (CRE) 
 
Benefits 
x Reduction in uncertainty in projections of future climate; 
x Improvement in climate monitoring and climate model/reanalysis validation; 
x Improvement in knowledge about the interaction between clouds, aerosols and atmospheric gases. 
 
Target Requirements 
 
Variable/ 
Parameter 

Horizontal 
Resolution 

Vertical 
Resolution 

Temporal 
Resolution Accuracy  Stability  

CA 50km N/A 3h 0.01 – 0.05 0.003 – 0.03 
CTP 50km N/A 3h 15hPa – 50hPa 3hPa – 15hPa 
CTT 50km N/A 3h 1K – 5K 0.2K – 1K 
COD 50km N/A 3h 10% 2% 
CWP 50km N/A 3h 25%  5% 
CRE 50km N/A 3h 5%–10% 1%–2% 
 
Rationale: Targets for accuracy and stability have been determined by assuming a cloud feedback similar 
to a radiative forcing of about 0.3W/m2, which is roughly 20 per cent of current greenhouse gas (GHG) 
forcing. Since, for radiative forcing, effective cloud amount weighted by cloud emissivity (and not cloud 
amount itself) is the relevant quantity, target ranges are given, with the lower value for optically thick and 
low clouds and the higher value for optically thin cirrus (cloud emissivity of 0.2). 
 
Although clouds are one of the most critical factors in the climate system, a precise strategy for monitoring 
their properties has yet to be developed, and it is recognized that satellite measurements will unlikely 
meet all of these targets. For example, the ISCCP products, although less accurate, provide a very 
valuable heritage. As noted in the IP-10, further coordinated research is required, especially for exploring 
the synergy of different instruments. 
 
Cloud properties involve a complex set of variables, and their uncertainties may depend on the scene 
(single or multi-layer clouds), on retrieval differences (day/night), and on the instrument sensitivity. 
Furthermore, cloud height (and therefore also temperature) is only determined at cloud top when using a 
space-borne active instrument, whereas passive remote sensing determines a ‘radiative’ height. 
 
Currently achievable performance 
Documented in the GEWEX radiation panel cloud assessment report (WCRP, 2012). 
 
Requirements for satellite instruments and satellite datasets  
x FCDRs of appropriate VIS/IR imager radiances as well as of IR and microwave radiances from at 

least two stable low Earth orbit satellites and from five geostationary satellites; 
x Exploitation of operational meteorological satellite observations from LEO and GEO; 
x Continuous full global coverage;  
x Monthly statistics of cloud products, including distributions (e.g. cloud pressure in relation to cloud 

optical depth), in addition to averages and variability; 
x Ongoing programme of research missions, using active and passive instruments to improve 

observation of cloud properties and to calibrate and characterize long-term products. 
 
Calibration, validation and data archiving needs  
x Validation against active ground-based and space-based observations (e.g. A-Train, EarthCare); 
x Reference-type missions such as the proposed CLARREO, needed for intercalibration of VIS/IR 

imagers and IR sounders to achieve the accuracy and stability required for decadal time scales.  
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AGENDA 
 
Long Term Stability of CCI ECVs 

 - Sea Level (Jean Francois Legais, CLS) 
 - Ozone (Michel Van Roozendael, BIRA) 

 
Discussion 

 - All 
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Questions 
 
•  Have CCI projects achieved the GCOS requirements for 

stability? 
 
•  If not, what more is needed (in CCI+ and external 

activities)? 


