
S T E V E N  D E WI T T E  ( S E P T E M B E R  2 7 ,  2 0 1 3 )   

 

Presentation at the occasion of the 100th anniversary of 
the Royal Meteorological Institute of Belgium (RMIB): 

  

RADIATION MEASUREMENTS AT THE RMIB – 
PAST, PRESENT AND FUTURE 



CAMPBELL-STOKES RADIOMETER 

In use at Ukkel since 1887. 

Records daily sunshine radiation. 



MEASUREMENTS 

↓ after 1945 

due to air 

pollution. 

↑ after mid 

1980's due to 

acid rain 

reduction.  



RMIB RADIOMETRY SECTION  

Created during WWII. 

Marcel Nicolet. 

Belgian Institute for Space Aeronomy (1964). 

Robert Dogniaux. 





RADIATION TOWER & BUILDING B  



ROBERT DOGNIAUX 

Head of WMO Radiation Working Group. 

Started International Pyrheliometric Comparisons (1964). 

Author of European Solar Radiation Atlases. 

Automated half-hourly global and direct                                  

solar radiation measurements started in 1951. 





LONG TERM CHANGE OF  
SOLAR RADIATION IN UKKEL 

Pollution ↑, radiation ↓ after WWII. 

Change in 80’s. 

Pollution reduction has contributed to recent warming! 

 



CURRENT RADIATION INSTRUMENTS 



SOLAR ENERGY 

Map from satellites. 

Accurate measurements from ground stations. 

Public service for promotion of renewable energy. 

 



JACQUES VAN MIEGHEM 



DOMINIQUE CROMMELYNCK 

Dogniaux’s assistant.  

Director Van Mieghem made him responsible for 

measuring Earth Radiation Budget at synopic scale. 

Started with development of Space Radiometers for 

Total Solar Irradiance measurements. 

 



RMIB SPACE RECORD: 11! 

PAST IN SPACE: 

1983 SPACELAB 1 NASA ESA  

1992 ATLAS-I NASA STS-45 

1992 EURECA ESA STS-46  

1993 ATLAS-II NASA STS-56 

1994 ATLAS-III NASA STS-66  

1997 HITCHHIKER NASA STS-85   

1998 HITCHHIKER NASA STS-95 

2003 FREESTAR NASA STS-107  

 

NOW IN SPACE: 

SOHO/VIRGO/DIARAD ESA December 1995   > ongoing 

ISS/SOVIM/DIARAD ESA February 2008     > 1 year 

PICARD/SOVAP CNES June 2010              > ongoing 

 



3 GENERATIONS OF DOMINIQUE 
CROMMELYNCK'S RADIOMETERS 



DOMINIQUE CROMMELYNCK,  
HIS PHD STUDENT STEVEN DEWITTE  
& THE SOLCON SPACE INSTRUMENT 



GLEISSBERG MINIMUM CYCLE 

Lowest cycle since 1906. 

Smoothed maximum in 

summer 2013. 







EARTH RADIATION BUDGET 



10 YEAR ANNUAL MEAN CERES EBAF  
NET INCOMING RADIATION 

W/m² 



TOTAL OUTGOING 

W/m² 



REFLECTED SOLAR 

W/m² 



EMITTED THERMAL 

W/m² 



INTERANNUAL VARIATION 

W/m² 



LONG TERM CHANGE COMPARED 
TO LA NINA – EL NINO (1) 

Main change: 

strengthening of La Nina; 

consistent with 'break' in 

global warming. 

Faint warming in Arctic; 

related to ice melting ? 

W/m² Long term 

La Nina – El Nino 



LONG TERM CHANGE COMPARED  
TO LA NINA – EL NINO (2) 



GEOSTATIONARY EARTH  
RADIATION BUDGET 

Initiated by Dominique Crommelynck, 

following ideas of Jacques Van Mieghem. 

First measurement of Earth Radiation Budget 

from geostationary orbit. 

On 4 MSG satellites, first launch in 2003. 

Near real time data processing done at RMIB. 



7 YEAR GERB  
MEAN DIURNAL CYCLE (1) 



7 YEAR GERB  
MEAN DIURNAL CYCLE (2) 



SIMBA: SUN-EARTH IMBALANCE 
RADIOMETER 

Idea: measure incoming solar radiation and 

outgoing terrestrial radiation with single instrument. 

Will be flown on 30x10x10 cm³ CubeSats. 

Development for first CubeSat started. 

First CubeSat Target Launch: 2015. 

 

 

 



SUN – EARTH MEASUREMENT 

EARTH 

SUN 

140° 

0.5 ° 

SIMBA SW: 0-4 micron 
1364 W/m² 

Average: 341 W/m² 

TOT = SW + LW 
0-100 micron 
max day: 500 W/m² 

Average: 340 W/m² 

LW: 4-100 micron 
240 W/m² 



 



JACQUES VAN MIEGHEM… 
WOULD BE HAPPY! 


