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CM SAF: EUMETSAT Satellite Application Facility on Climate Monitoring
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• Who we are

• Why we do

• What we do

• Links to GCOS

• How to get the data

Outline
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The EUMETSAT SAF Network

EUMETSAT Cooperating States

EUMETSAT Member States

Climate Monitoring

Support to Operational Hydrology and Water Management

Ozone and Atmospheric Chemistry Monitoring

Land Surface Analysis

Support to Nowcasting and Very Short Range Forecasting

Ocean and Sea Ice

Numerical Weather Prediction

Radio Occultation Meteorology
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Met Office, United Kingdom

Swedish Meteorological 
and Hydrological Institute

Centre National de la recherche scientifique

Royal Meteorological  Institute of Belgium

EUMETSAT Member States

EUMETSAT Cooperating States

CM SAF Member States

Location of Partner NMHSs

CM SAF: Partners (2017 – 2022)
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We provide
• Essential Climate Variables

• Thematic Climate Data 
Records

• Interim Climate Data 
Records 

• Fundamental Climate Data Records

We provide
• Training & capacity building
• toolbox
• Application examples

We support
• Process analysis
• Statistical analysis
• Climate assessments

We provide
• Validation data (Obs4MIPs compatible)
• Satellite simulators

Climate Monitoring based
on Satellite data

!
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Surface Wind Speed (Ocean)

Albedo

Ocean surface heat flux

Aerosol

Cloud

Earth Radiation Budget

Surface Radiation Budget

Land Temperature

Precipitation

Upperair-water vapour

Energy & water cycle
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Data:
• SARAH-2 (1983 – 2017) TCDR
• SARAH ICDR (near realtime data)

SARAH:
Surface Solar Radiation Data Record
- Heliosat

DOI:
DOI:10.5676/EUM_SAF_CM/
SARAH/V002
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Example: Solar Electricity Potential
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Total cloud fraction: Global

The numbers show mean, std and trend/decade
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CM SAF: Climate Data Records
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EUM
26%

ESA
10%

DWD/KU43
2%

DWD/CM SAF
20 %

NASA/NOAA
46 %

Other
18 %

Relative contributions by organisation

913
CDRs

Essential Climate Variables

CEOS & CGMS WGClimate ECV Inventory

„others“, i.a.:
• C3S
• CNES
• JAXA
• KNMI
• USGS

https://www.cgms-info.org/index_.php/cgms/index
https://www.cgms-info.org/index_.php/cgms/index
https://public.wmo.int/en/programmes/global-climate-observing-system
https://public.wmo.int/en/programmes/global-climate-observing-system
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Guideline for the Generation of
Satellite-based Datasets and Products 

meeting GCOS Requirements

March 2009
GCOS-128

(WMO/TD No. 1488)
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# Climate Data Record 01 02 03 04 05 06 07 08 09 10 11 12

1 CM SAF Surface Radiation MVIRI Data Set 1.0 x x x x x x x n/a n/a x x x

2 CM SAF ToA Radiation „GERB“ dataset - Edition1 x (x) x x x n/a x n/a x x (x) x

3
Hamburg Ocean Atmosphere Parameters and Fluxes from 

Satellite Data HOAPS 3.2
x x x x x x x (x) - x x x

4 Vertically Integrated Water Vapour from SSM/I x x x x x x x (x) - x - x

5 CM SAF Surface Daylight Radiation Data Set x - x x x x x n/a - x - x

6
Fundamental Climate Data Record of SSM/I Brightness 

Temperatures
x - x x x x x x - x x x

7
CM SAF Clouds, Albedo and Radiation dataset from AVHRR 

data
x x x x x x x x (x) x x x

8
Vertically integrated water vapour, humidity and temperature 

at pressures levels and layers from ATOVS
x (x) x x x (x) x x x x - x

9
CM SAF CLoud property dAtAset using SEVIRI (CLAAS), 

edition 1
x x x x x n/a x n/a x x (x) x

10 SEVIRI 15min cloud mask dataset x - x x x n/a x n/a - x - x

11 MVIRI+SEVIRI free tropospheric humidity (FTH) dataset x x x x x x x n/a - x x x

12 Surface Solar Radiation Data Set - Heliosat (SARAH) x x x x x x x n/a x x (x) x

13
Fundamental Climate Data Redord of SSMI / SSMIS Brightness 

Temperatures
x - x x x x x x - x (x) x

GCOS recommendations

CM SAF: GCOS recommendations
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Scores ranges from 1 (lowest) to 6 (highest)

Assessment of  #1 thru #5 according to:

“CORE-CLIMAX European ECV CDR capacity assessment report”; 

DocNo.: CC/EUM/REP/14/004 EUMETSAT, December 2014

#6 thru 10: self-assessment by SAF on Cliamte Monitoring

See also:

“ CORE-CLIMAX System Maturity Matrix Instruction Manual”

DocNo.: CC/EUM/MAN/13/002 EUMETSAT, May 2014

Software 

Readiness
Metadata

User 

documentat

ion

Uncertainty 

characterizat

ion

Public access, 

feedback and 

update

usage

CM SAF: Maturity Matrix
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1 Fundamental Climate Data Record of SSM/I Brightness Temperatures 1 – 4 5 – 6 2 – 5 3 – 5 4 – 5 1 – 2

2 MVIRI+SEVIRI free tropospheric humidity (FTH) dataset 1 – 3 5 – 6 3 – 5 3 – 4 4 – 5 2 – 3

3
Hamburg Ocean Atmosphere Parameters and Fluxes from Satellite 

Data HOAPS 3.2
1 – 5 5 4 – 5 2 – 4 4 – 5 2 – 4

4 CM SAF Surface Radiation MVIRI Data Set 1.0 2 – 4 4 – 6 5 – 6 3 – 4 5 – 6 4 – 5

5 CM SAF Clouds, Albedo and Radiation dataset from AVHRR data 3 – 5 3 – 4 4 – 5 3 – 4 5 2 – 4

6 CM SAF ToA Radiation „GERB“ dataset - Edition1 2 – 5 4 – 5 3 – 4 3 – 4 5 2 - 3

7 CM SAF CLoud property dAtAset using SEVIRI (CLAAS), edition 1 2 – 4 3 – 4 4 – 5 4 5 1 – 4

8 MVIRI+SEVIRI free tropospheric humidity (FTH) dataset 1 – 4 3 – 4 3 – 5 3 – 4 3 – 5 2 – 4

9 Surface Solar Radiation Data Set - Heliosat (SARAH) 3 – 4 3 – 5 4 – 6 3 – 4 5 4 – 5

10
Fundamental Climate Data Redord of SSMI / SSMIS Brightness 

Temperatures
1 – 4 5 – 6 2 – 5 3 – 5 4 – 5 1 – 2

Maturity Matrix#

Assessment of #1 thru #5 according to:
“CORE-CLIMAX European ECV CDR capacity assessment report”; 
DocNo.: CC/EUM/REP/14/004 EUMETSAT, December 2014

#6 thru 10: self-assessment by SAF on Cliamte Monitoring

See also:
“ CORE-CLIMAX System Maturity Matrix Instruction Manual”
DocNo.: CC/EUM/MAN/13/002 EUMETSAT, May 2014

CM SAF: Maturity Matrix
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CM SAF user per countryCM SAF registered Users

Climate Data Records
# of orders in 2017 

RAD:

CLD:

WVP:

TOA:

Others
(HOAPS):

~2500 orders
~100TB data

Environmental Data Records
# of orders 2017

RAD:

CLD:

WVP:

TOA:

Others:

~1500 orders
~500GB data

CM SAF User Groups

Met. Service:

Res. Institute:

Govenm. Service:

Private Company:

~3000
user
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Free and easy access via

https://wui.cmsaf.eu/

Web User Interface allows:
• Easy selection and online ordering

of Data Records (DOI-referenced)

• Standing orders

• Postprocessing, i.a.

• Reformating of data

• Area selection (also CORDEX areas)

• On request some data are available compliant 

with Ops4MIPs

Offline tools:
• Graphical User Interface (cloud & radiation products)

• R tools

• Climate Data Operators (CDO)

CM SAF: Data Access

https://wui.cmsaf.eu/




the CM SAF R TOOLBOX

www.cmsaf.eu/tools

http://www.cmsaf.eu/tools
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Energy & water cycle

develop

generate

archivedisseminate

train

learn



5th CM SAF User Workshop

and

20th CM SAF anniversary

3.-5.June 2019

Contact.cmsaf@dwd.de

EUMETSAT Advanced Training Course 

for CM SAF users

5.-7.June 2019

training@eumetsat.int

Mainz, Germany

© Landeshauptstadt Mainz

mailto:Contact.cmsaf@dwd.de
mailto:training@eumetsat.int

