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WMO/GSICS and SCOPE-CM 

Global Space-based Inter-Calibration System 
Sustained Coordinated Processing of Environmental Satellite Data for 
Climate Monitoring 

Jörg Schulz and Lothar Schüller, EUMETSAT 

Using a lot of material from Mitch Goldberg (NOAA), Tim Hewison (EUMETSAT) and 
Rémy Roca (LMD) 
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Overview 

• Introduction: Satellite data supporting climate applications 

• GSICS 

Objectives 

Building Blocks 

Products  

• SCOPE-CM 

Objectives 

Structures 

Current Projects  

• Summary and Conclusion 
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Before intercalibraion 

After intercalibration 

Trend of global oceanic total precipitable water decreases from 0.54 mm/decade to 

0.34 mm/decade after intercalibrations! Calibration uncertainties translate to 

uncertainties in climate change detection. 
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METEOSAT FG 1984-2005 Archive Evaluation Using 

Radiosondes 

METEOSAT2

MET3

MET4

MET3

METEOSAT4 METEOSAT5 METEOSAT7
MET6

Comparisons between the METEOSAT BTs and the simulated BTs from 

radoisoundings: (+) represent the raw data, ( ) represent the homogeneised data. 
The histogram shows the nb of soundings used for comparison.  

Courtesy of Héléne Brogniez and Rémy Roca, LMD 

Can we do better than that and extend to SEVIRI?  

ISCCP DX Normalized Instead of nominal 

Upgrade of calibration technique  
(van de Berg, et al., 95) Upgrade of calibration technique  

(Schmetz, 1989) 
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These products will contribute to the SCOPE-CM pilots 
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Sustained & Coordinated Processing of Environmental 
satellite data for Climate Monitoring (SCOPE-CM)   

• WMO Initiative based on activities of existing initiatives (GOS, GCOS and 
GSICS). An implementation plan was endorsed by GCOS and WMO Executive 
in 2008. 

• Aiming at the sustained generation of multi-mission and global Climate Data 
Records from satellites addressing observational needs for climate variability 
and trend analysis following the GCOS guidelines (it is directly answering to 
GCOS needs). 

• Serving users and other organisations (e.g. WMO Regional Climate Centres 
RCC, National Weather Services, Climate Science Institutions, etc. ) 

• SCOPE-CM has established close contacts with WCRP major projects to serve 
the sustainable generation of satellite-derived CDRs. In particular close 
collaboration with WCRP GEWEX-RP and WOAP is envisioned, e.g., the current 
GEWEX Imperatives Paper sees SCOPE-CM and GSICS as primary partners for 
its data set generation. 
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WMO’s SCOPE-CM initiative: Goals and Structure 

Initial Participants of the SCOPE-CM Network 

• Operational Satellite operators: 

– NOAA 

– JMA 

– CMA 

– EUMETSAT (Central Application Facilities 
and CM SAF) 

• Stakeholder 

– WMO Space Programme 

– GCOS 

– CEOS 

– CGMS/GSICS 

– WCRP/GEWEX 
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GOS/GSICS/SCOPE-CM/User Interfaces 

GSICS and SCOPE-CM pave the way towards operational 
production of high quality ECVs on a global scale. 

There are plenty of mutual benefits among this and CEOS 
activities that should lead to a close collaboration rather than 
competition. 
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Development Phases 

• establish initial network and 
structure 

• agreement on principles and 
standards 

• first pilot projects on 

selected subjects 
• assessment of the current 

capabilities 
• establishment of feedback 

mechanisms 

Phase III 

2008  2009  2010  2011  2012  2013  2014 

Phase II Phase I 

• establishment of structures for 

sustainable generation of FCDRs 
and TCDRs 

• generation of first SCOPE-CM 
products  

• increased coverage of products in 

terms of ECVs, time and spatial 
dimension  

• fostering extension of the 
network 

•  full deployment of the 
sustained system of 

product generation 

•  products review and 
quality control 

•  continuous product 
improvement 
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SCOPE-CM Pilot Projects 

Sensors Parameters and topics Lead Contributors 

1 AVHRR Clouds and Aerosols 

2 SSM/I Water vapour, clouds, 
precipitation 

3 GEO Ring Surface albedo, clouds 
and aerosols 

4 GEO Ring Upper Air Winds and 
clear sky radiances 

5 GEO Ring Upper tropospheric 
humidity 
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Pilot project examples: Project 1 

AVHRR cloud effective droplet radius 

• 30 year of AVHRR data after re-calibration (PATMOS-X 
from NOAA) FCDR 

• Cloud product generation at NOAA and EUMETSAT CM SAF 
based on the same FCDR 

• Project strives for consensus cloud property algorithm for 

AVHRR, i.e., join and strengthen development capabilities.  
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Pilot project examples: Project 2 

SSM/I 20 years data set water vapour over ocean: 

MPI-Meteorology 
University Hamburg 

Research  
To 

Operations 
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Surface Albedo from GEO Orbit 

GSA: Broad band (0.3-3.0 m) surface albedo: 1-10 of May 2001

From east to west, GMS-5, MET-5,MET-7,GOES-8 and GOES-10 

1975 2040 

Meteosat First Generation 

Meteosat Second Generation 

Meteosat Third Generation 

SMS Series (GOES 1-3)  

2003 

GOES First Generation (4-7)  

GOES Second Generation (8-12)  

GOES Third Generation (13-15)  

GOES Fourth Generation (R-U)  

GMS 1-5 

MTSAT 1R, 2 

Slide: 25 
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Pilot project examples: Project 4 

• Clear Sky Radiance from JMA Geostationary satellites currently 
processing  

2009 

15-year Clear Sky Radiance data set from 1995 to 2009 

CSR from GMS-5 on 22 Jan 1999 CSR from MTSAT-1R on 22 Jan 2009 
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SCOPE-CM Outcome 

• Coordinated international network to produce high quality CDRs 
from multi-agency mission data in operational environment. 

• Exchange of information on historical satellite missions. 

• Best practices in deriving and utilising consensus algorithms for 
GCOS ECVs. 

• Best practices /requirements for transitions of data sets produced in 
research environment to operational environments (HOAPS  CM-
SAF, ISCCP  NOAA, etc. provides first experiences). 

• Establishment of user needs for sensor inter-calibration  (towards 
GSICS and CEOS WGCV). 

• Further information: www.wmo.int/pages/prog/sat/SCOPE-CM.html. 
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Facts and Outreach 

• GSICSs offers a great framework that can very well support 
many CDR creation activities, e.g. for SST employing IR and 
MW the operational inter-calibration could be of high value. 

• SCOPE-CM directly facilitates the production of CDRs currently 

using sensors from operational missions.  

• Shall establish feedback mechanism between GSICS/SCOPE-CM 
and the WG Climate to exchange experiences made in SCOPE-
CM and to make results of the WG Climate useful for GSICS and 
SCOPE-CM. 

• We need to discuss the respective roles of SCOPE-CM and 
WGC/VCs, in particular, how they may benefit from each other. 


