Summary of Belgian contribution to the Global Climate Observing System (GCOS) – status August 2009

1. Ground based measurements in Belgium

1.1 Ground stations.

Belgium is well covered by synoptic meteorological stations, which are operated by the Royal Meteorological Institute of Belgium (RMIB, 12 stations), the civil aviation service Belgocontrol (7 stations), and the military aviation service Meteowing (9 stations).  They are part of the World Meteorological Organisation (WMO) Global Observing System (GOS).

The RMIB also operates since 1880 a dedicated network of currently more than 250 climatological stations with daily manual recording of min/max temperature and precipitation.

The longest and best analysed time series exist in Ukkel, since 1886.  Ukkel is the only Belgian station which is part of the GCOS Surface Network (GSN).

The three stations of Ernage (in the center of the country), Beitem (relatively close to the coast) and Mont-Rigi are part of the Eumetnet EUCOS network which covers Europe with 250 km spacing.

1.2 Upper air stations

Long term upper air balloon soundings as part of the WMO GOS are available from Ukkel operated by the RMIB, and since the summer of 2008, midnight soundings have been started up from Bevekom operated by Meteowing with material and consumables provided by Belgocontrol.  

Ozone profiles are included in the Ukkel soundings since 1969.  The total amount of ozon and UV spectra are measured with ground based spectrofotometers since 1971.  The Ukkel ozone measurements are part of the Network for Detection and Attribution of Climate Change (NDACC), of the WMO Global Atmospheric Watch program and are archived in the World Ozone and Ultraviolet Data Centre (WOUDC).

1.3 North Sea observations

Two fixed offshore meteorological station are operated by the Flemish Region (MDK – Afdeling Kust), 'Meetpaal 0' and 'Meetpaal 7 – Westhinder' .  Belgium has two research vessels, the 'Belgica' operated by the management Unit of the Mathematical Model (MUMM) of the North Sea, and the 'Zeeleeuw' operated by the Flemish region (Flanders Marine Institute in cooperation with DAB Vloot).  A new Flemish research vessel ‘Simon Stevin’ is expected to be in operation by the end of  2011.

1.4 River discharge

Belgium is crossed by two major rivers flowing to the sea, the Maas and the Schelde, and the smaller river the Ijzer.  The discharge of the Maas to the sea is included in the Global Terrestrial Network – River Discharge (GTN-R) through a station at the mouth of the Maas in the Netherlands.  Stage gauges covering the Schelde and the Ijzer are operated by the Department of Public Works (MOW), see http://www.waterstanden.be .  The discharge of the Schelde and the Ijzer to the sea could be covered in the GTN-R network by including a stage gauge near Antwerpen and Nieuwpoort. 

1.5 Aerosol 

Belgium has two Aeronet stations, one in Oostende operated by MUMM/KBIN, and a second one in Ukkel operated by the Belgian Institute for Space Aeronomy (BIRA-IASB) since 2006.  RMIB plans to install a third one in Dourbes.

From its Brewer spectrofotometer, the RMIB derives the UV aerosol optical depth at 320 and 340 nm.

From the MAXDOAS infrared instrument operated at Ukkel, BIRA-IASB retrieves aerosol information.

2 Foreign ground based measurements

2.1 Atmospheric composition - NDACC

The Belgian Institute for Space Aeronomy (BIRA-IASB) is actively involved in the Network for the Detection of Atmospheric Composition Change (NDACC, formerly the NDSC), a major contributor to GCOS. In addition to operating its own NDACC-certified instruments at three stations in Europe and one station on Reunion Island, it also co-chairs three Working Groups of the network: the Infrared WG, the UV-Visible WG, and the satellite WG. Several NDACC measurement activities of BIRA-IASB are carried out in collaboration with the University of Liège (ULg) and the Free University of Brussels (ULB).

Measurements have been taken at Junfraujoch (Switzerland) since 1990, Harestua (Norway) since 1994, and Observatoire de Haute Provence (OHP, France) since 1998.  They have also been performed on a campaign base at Ile de La Reunion since 2002 on a campaign basis, with transition to routine measurements starting mid-2009.

The measurements are done by FTIR spectroscopy and provide the amount of CO2, troposperic and total column amounts of other GHGs like H2O, N2O, O3 and some HCFC's.

2.2 African measurements

In the former Belgian Central African colony Congo  and the mandate area Ruanda-Urundi, meteorological and climatological measurements were made following the same standards as in Belgium.  The paper archives of these measurements are stored in het Rijksarchief.  The Congolese measurements go up to 1959.

During the DARE (Data Rescue) project meteorological data from Africa as a whole have been archived on microfilms.  The microfilms are stored at the RMIB.  Most of the data goes up to 1990.

The Royal Museum of Central Africa (MRAC) has digitised monthly data (from « Bulletin climatologique annuel du Congo Belge et du Ruanda-Urundi » ) for the period 1950-1959: 

-Air T° max (83 stations)

-Air T° min (83 stations)

-Evaporation (83 stations)

-Humidity (60 stations)

-Sunshine (54 stations)

-Precipitations (16 stations )

A monitoring  of Lake Tanganyika was implemented by MRAC and its partners (Department of Fisheries in  Zambia and  the Tanzania Fisheries Research Institute)  . 

Regular lake observations (every two weeks) were done at two lake stations: one in Zambia and one in Tanzania  in the frame of two research projects in the  2002-2006 period financed by BELSPO. 

Amongst the  essential variables mentioned as essentiel by GCOS,those were measured:

lake temperature and conductivity. Water level was also recorded in Zambia.

Planktonic groups were studied through field observations by Ghent University and Namur Faculties and from remote sensing at Liège University.

Regular physo-chemistry survey have been undertaken in 40 crater lakes of Uganda since 2007 in the frame of the CLANIMAE project of BELSPO (Climate and anthropic impact on African ecosystems).  Thermistors have been placed and retrieved from 4 lakes. Paleo-climate study of the sediments is taking place to re-construct climate history of the past thousands years in East Africa.

Among the ECvs of GOCS, the land cover (including vegetation type) of those volcanic bassins was studied in the frame of CLANIMAE to quantify the anthropic impact on lake ecosystems.

2.3 Antarctica

Belgium has opened a new research station 'Princess Elisabeth' in Antarctica, being also the first zero emission Antarctic research station.  During the first antarctic summer season of 2008-2009, 2 climate observing projects were initiated, installing some year-round monitoring instruments.

KUL installed an automatic weather station measuring the surface weather and the energy balance and a ceilometer.

RMIB/BIRA/University of Gent installed instruments for the measurement of aerosol optical depth and black carbon concentration.  The additional installation of an aerosol particle counter and a Brewer spectrophotometer for ozone column, UV radiation and UV aerosol optical depth is foreseen.

2.4 Kiev

The RMIB is sending a spare spectrofotometer to the University of Kiev for routine measurements of UV spectra and ozone.

3 Satellite observations

In dedicated areas of satellite observations, Belgium makes contributions at international or European level.

1) Earth radiation budget

For the Earth radiation budget, the RMIB is the main data processing centre for the Geostationary Earth Radiation Budget (GERB) instrument on board of Meteosat 8 and 9 with operational data since 2004.  The Meteosat field of view includes Africa, Europe and the surrounding oceans.

The RMIB is also a CoInvestigator in the NASA CERES program which provides earth radiation budget data with global coverage.

2) Solar irradiance

The RMIB is one of the leading institutes for the measurement of total solar irradiance, with an instrument measuring from the SOHO satellite since 1996, and with a new instrument ready for launch on the French Picard microsatellite in November 2009.

BIRA is one of the leading institues for the measurement of spectral solar irradiance with currently operational measurements from the International Space Station.

3) Atmospheric composition

BIRA-IASB contributes to the operational retrieval algorithms for several satellite measurements of ECVs, by providing prototype retrieval algorithms and by working on their transfer to the operational environment. ECVs: methane and aerosols for IASI on board of the EUMETSAT MetOp series, and ozone for the ERS-2 GOME, Envisat SCIAMACHY and GOME-2 satellites.

BIRA-IASB contributes actively to other international satellite missions measuring ECVs through geophysical validation and retrieval studies.

BIRA-IASB retrieves stratospheric aerosols from the SAGE and GOMOS satellite missions, and develops unified, long-term databases of stratospheric aerosols measured by different satellite instruments.

BIRA-IASB develops and operates the BASCOE 4D-var chemical data assimilation system. BASCOE has particular capabilities of generating consolidated long-term and global data sets of ozone and other GHGs through the re-analysis of satellite data records.

4) Vegetation

VITO (Vlaams Instituut voor Technologisch Onderzoek) hosts the data processing centre for the SPOT Vegetation satellite (CTIV).  VITO also processes and archives data from the following satellites: ENVISAT-MERIS, NOAA-AVHRR, MODIS, MSG, METOP-AVHRR. Resolution, spatial coverage, historical archive depend upon the satellite characteristics but starts from 1981 for NOAA-AVHRR and from 1998 for SPOT-VEGETATION. Amongst others, the following vegetation parameters are routinely produced:

· fAPAR: fraction of absorbed photosynthetically active radiation

· DMP: Dry Matter Productivity

· Leaf area Index (LAI)

· Burned Areas

Some of these parameters are multi-sensor (based on A(A)TSR & VEGETATION) eg. LAI, burned areas.

In this context VITO is service provider to EC-JRC and leads the Global Vegetation Component in the GMES GEOLAND initiative. 

VITO has a number of activities and datasets for Africa & China related to land cover mapping focused on Agriculture. 

5) Aerosols

In the context of the Eumetsat Climate Monitoring SAF and the Gerb project, the RMIB is deriving aerosol optical depth from the SEVIRI imager over the Meteosat disc.

6) Evapotranspiration

In the context of the Eumetsat Land surface analysis SAF, the RMIB is deriving Evapotranspiration from the SEVIRI imager over the Meteosat disc.

      7) Ozone profiles

In the context of the Eumetsat Ozone Monitoring SAF, the RMIB is responsible for the validation of satellite retrieved ozone profiles by comparison with balloon soundings.

