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• Head of Swiss GCOS Office, Federal Office of Meteorology and 
Climatology MeteoSwiss (since 2006):
• Member Swiss UNFCCC delegation
• Member Swiss ESA delegation (Programme Board Earth 

Observation)
• Member Swiss Federal Commission on Space Affairs

• PhD thesis: Ground- and satellite-based multi-view determination of 
3D cloud geometry, Prof. A. Gruen, Institute of Photogrammetry and 
Remote Sensing, ETHZ, 2003

• Visiting Advisor, MISR Science Team, NASA-JPL, 2004
• Visiting Scientist, EUMETSAT, 2004, 2005
• Postdoc Research Scientist, ESA, 2005-2006

About me …
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• Global Climate Observing System (GCOS)

• GCOS & Satellites

• GCOS Switzerland

• Use of satellite-based products within GCOS Switzerland
 Cloud cover
 Glaciers

• Conclusions and Outlook

Outline
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• Established in 1992; co-sponsored by WMO, 
UNEP, IOC-UNESCO and ICSU

• 3 Scientific Panels: ‘Atmosphere’, ‘Ocean’ 
and ‘Terrestrial’

• ‘Systematic observation’ in UN Framework 
Convention on Climate Change (UNFCCC)

• Objective: ensure that the observations and 
information needed to address climate-related 
issues are obtained and made available to all 
potential users

Global Climate Observing System



 

GCOS Secretariat at WMO = International Coordination


 

Swiss GCOS Office at MeteoSwiss = National Coordination
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• Second Adequacy Report (2003) 
 GCOS Essential Climate Variables (ECVs)

• GCOS Implementation Plan (2004)
 GCOS Monitoring Principles (10 +10 satellite)
 Importance of national and regional actions
 Need for a major, sustained, satellite component

Global Climate Observing System



6ESA Summer School 2010 | GS1, 3 August 2010
Dr. Gabriela Seiz

GCOS & Satellites

GCOS Implementation Plan

2004

2004

Action C10: Earth Observation Satellites:
“… A detailed global climate record for the 
future critically depends upon a major 
satellite component. …”
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GCOS & Satellites

GCOS 
“Satellite Supplement”

2006

2004 2006
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GCOS & Satellites

CEOS 
Response to GCOS IP

COP 12 Nairobi 2006

2004 2006 2006

Conclusions COP12, Nairobi: 
“The SBSTA invited the Parties that support space 
agencies to enable these agencies to implement, to the 
extent possible, the actions identified in the CEOS report 
and to continue responding in a coordinated manner 
through CEOS to the efforts to meet these needs.”

2009: Guideline for the Generation of 
Satellite-based Datasets and Products 
meeting GCOS Requirements (GCOS-128)
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GCOS & Satellites

2004 2006 2006 2008

CEOS 
Progress Report

COP14 Poznan 2008

• ESA Climate Change Initiative (CCI)

• EUMETSAT Climate Monitoring IP
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GCOS & Satellites

2004 2006 2006 2008

COP15 Copenhagen 2009

 Decision ‚Systematic climate observations‘
 Decision REDD (National monitoring systems)
 Important role of satellite data (‚global view‘)
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GCOS Essential Climate Variables (ECVs)

Source: GCOS Implementation Plan 2004, 
GCOS Satellite Supplement 2006

ECVs largely dependent upon satellite observations
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Global products: cloud cover

(M. D. King, S. Platnick et al., 2006 – NASA GSFC)

• MODIS (onboard Aqua)

• Monthly Mean Cloud Fraction product (Daytime), April 2005 (Collection 5)
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Global products: cloud cover

(M. D. King, S. Platnick et al., 2006 – NASA GSFC)
July 2002 – July 2004

Terra: 
~ 10.30 am

Aqua:
~ 13.30 pm
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GCOS Switzerland
• Ratification of Kyoto Protocol by Swiss Parliament in 2003 
 National Focal Point for GCOS at Federal Office of 

Meteorology and Climatology MeteoSwiss 
 since 1 February 2006: Swiss GCOS Office

• Swiss GCOS Office = National GCOS Coordination

• Annual National GCOS Round Table: Federal Offices, 
Research Institutions and Universities

 Ensure the continuation of important long-term measurement 
series and international data centers as well as foster new 
measurement techniques and data series
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GCOS Switzerland
Report “National Climate Observing System 
(GCOS Switzerland)” (Seiz and Foppa, 2007)


 

Inventory of 

a) Long-term measurements in Switzerland
b) International Data and Calibration Centers
c) Support of measurements in other countries

• Available in German, French and English

• Regular update of the inventory 
online at www.gcos.ch

http://www.gcos.ch/
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National Climate Observing System
25 ECVs describing:
- Atmosphere (surface,

upper air, composition)
- Land (hydrosphere,

cryosphere, biosphere)
 legal basis
 measurement 

networks
 long time series and 

importance for GCOS
 international integration
 assessment of 

future prospect

- International centers
- Measurements 

outside Switzerland
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l‘atmosphère 
Data: MétéoSuisse
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Atmosphere 
MeteoSwiss
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Atmosphere 
MeteoSwiss

Hydrosphäre
Daten: BAFU
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Atmosphere 
MeteoSwiss

Hydrosphere
BAFU

Kryosphäre 
Daten: VAW/ETHZ
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Atmosphere 
MeteoSwiss

Cryosphere 
VAW/ETHZ

Hydrosphere
BAFU



23ESA Summer School 2010 | GS1, 3 August 2010
Dr. Gabriela Seiz

Atmosphere 
MeteoSwiss

Cryosphere 
VAW/ETHZ

Biosphere 
MeteoSwiss

Hydrosphere
BAFU
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Role of satellite data within 
GCOS Switzerland
• Goal: foster use of new measurement 

techniques within GCOS Switzerland

• Atmospheric Domain: 
Radiation, Clouds

• Terrestrial Domain: 
Snow cover, Glaciers, Fire Disturbance, 
Vegetation

 Important: focus on specific issues of 
mountainous areas Foppa et al. (2008), Seiz et al. (2009)
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ECV Cloud Properties

Objective: 
Comparison of satellite-based cloud cover from MODIS 
with other satellite-based products and ground-based 
measurements and observations

Products/Data: 
Cloud Fraction from MODIS MOD 08 (Terra), 
monthly level 3 product, 1°x 1° spatial resolution, 
period 2000-present

Presenter
Presentation Notes
the emissions of ghg and aerosols from fires are important climate forcing factors. 



Swiss cantons have up to present recorded the occurrence of forest fires individually. Now all information on forest fires is being collected in one central data base which is an optimal tool for forest fire management. 

harmonisation of existing data 

MODIS Product detects fires in 1km pixel that are burning at the time of overpass under relatively cloud-free conditions. Detection confidence (high, medium,low).

Absolute and Difference Thresholds for Bands 21,22, 31

– Also uses:

• Difference with background brightness temperatures (21/22/31)

• Standard deviation of surrounding pixel brightness termperature



The Terra MODIS instrument acquires data twice daily (10:30 AM and PM), as does the Aqua MODIS (1:30 PM and AM). These four daily MODIS fire observations serve to advance global monitoring of the fire process and its effects on ecosystems, the atmosphere, and climate. 



Overpass time: 1:30 and 13:30 AQUA, 10:30 and 22:30 TERRA
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ECV Cloud Properties

MODIS MOD 08, Monthly Mean Cloud Cover, January-December 2007
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ECV Cloud Properties

MODIS MOD 08, Monthly Mean Cloud Cover, January-December 2007
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ECV Cloud Properties

MODIS MOD 08, Monthly Mean Cloud Cover, January 2007

GRUAN Station
Payerne
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ECV Cloud Properties

• MODIS MOD08 Monthly Mean Cloud Fraction, 2000-2009, 
Courtesy: NASA LAADS
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ECV Cloud Properties

• MODIS MOD08 Monthly Mean Cloud Fraction, 2000-2009, 
Courtesy: NASA LAADS

• CM-SAF Monthly Mean Cloud Fraction (from MSG SEVIRI), 
2005-2009, Courtesy: CM-SAF, DWD
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ECV Cloud Properties

• MODIS MOD08 Monthly Mean Cloud Fraction, 2000-2009 , 
Courtesy: NASA LAADS

• CM-SAF Monthly Mean Cloud Fraction (from MSG SEVIRI), 
2005-2009, Courtesy: CM-SAF, DWD

• Ground-based synop observations, monthly mean, 2000-2009
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ECV Glaciers

• Swiss Glacier Inventory
• 1850 (red), reconstructed from 

surveys and aerial photographs
• 1973 (blue), aerial photographs
• 2000, satellite-based

 Paul et al. (2008) 

Courtesy: Frank Paul

Presenter
Presentation Notes
the emissions of ghg and aerosols from fires are important climate forcing factors. 



Swiss cantons have up to present recorded the occurrence of forest fires individually. Now all information on forest fires is being collected in one central data base which is an optimal tool for forest fire management. 

harmonisation of existing data 

MODIS Product detects fires in 1km pixel that are burning at the time of overpass under relatively cloud-free conditions. Detection confidence (high, medium,low).

Absolute and Difference Thresholds for Bands 21,22, 31

– Also uses:

• Difference with background brightness temperatures (21/22/31)

• Standard deviation of surrounding pixel brightness termperature



The Terra MODIS instrument acquires data twice daily (10:30 AM and PM), as does the Aqua MODIS (1:30 PM and AM). These four daily MODIS fire observations serve to advance global monitoring of the fire process and its effects on ecosystems, the atmosphere, and climate. 



Overpass time: 1:30 and 13:30 AQUA, 10:30 and 22:30 TERRA
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ECV Glaciers

• Glacier Inventory worldwide
• World Glacier Monitoring Service 

(WGMS), University of Zurich
• GLIMS (Global Land Ice 

Measurements from Space)

 ESA Project GlobGlacier
 ESA CCI ‚Glaciers‘

Courtesy: NASA/GSFC/METI/ERSDAC/JAROS, 
and U.S./Japan ASTER Science Team
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Presentation Notes
the emissions of ghg and aerosols from fires are important climate forcing factors. 
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• Potential of satellite-based products for climatological analysis 
over Switzerland

• Limits of current products and sensors, in particular in 
mountainous terrain and for regional and local scale

• Further analysis of satellite-based products 
- Clouds, Radiation, Ozone, Aerosols, CO2/CH4, 
- Lakes, Snow cover, Glaciers, Fire disturbance, Vegetation 
 ESA Climate Change Initiative 
 EUMETSAT SAF CDOP-2

• Use of satellite data for climate services (adaptation, mitigation)

Conclusions and Outlook
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The future …

Courtesy: G. Withee

«New Earth Observation satellites will complement the established 
observing systems to provide a more comprehensive 

integrated Global Climate Observing System for the future.»

John Zillman 
Chairman World Climate Conference 3 (WCC-3) 

Former Chairman GCOS Steering Committee
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Dr. Gabriela Seiz

Swiss GCOS Office 
Federal Office of Meteorology and Climatology MeteoSwiss 

www.gcos.ch ¦ gcos@meteoswiss.ch

Thank you for your attention!

http://www.gcos.ch/
mailto:gcos@meteoswiss.ch
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