
Geophysical Research Abstracts, Vol. 9, 03323, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-03323
© European Geosciences Union 2007

Calibration of Pyrgeometers: the Influence of the
spectral Sensitivity
J. Gröbner (1) and A. Los(2)
(1) Physikalisch-Meteorologisches Observatorium Davos, World Radiation Center, Dorfstrasse
33, CH-7260 Davos Dorf, Switzerland (julian.groebner@pmodwrc.ch),(2) Royal Netherlands
Meteorological Institute (KNMI), Dept. RK, P.O. Box 201, 3730 AE De Bilt, The Netherlands

Pyrgeometers are used to measure the longwave atmospheric radiation at the Earth’s
surface in the wavelength range between approximately 3 and 50 micrometers. During
the last decade the measurement uncertainty of pyrgeometers decreased significantly
by taking temperature differences between body and dome rigorously into account.
Nevertheless it remains a challenging task to calibrate the instruments accurately as
various instrument parameters have to be determined using laboratory black-body ra-
diators. Even though well characterised black-body radiators produce stable thermal
longwave radiation, its spectrum differs significantly from that of the atmospheric
longwave radiation which exhibits a strong spectral feature in the wavelength region
8 to 14 micrometers, commonly called the "atmospheric window". Due to this spec-
tral difference between black-body radiation and atmospheric radiation, pyrgeometer
calibrations using laboratory sources have shown inconsistencies of up to 12 W/m2
between individual instruments when deployed outdoors. Using two test pyrgeome-
ters we show that these inconsistencies essentially stem from the different spectral
sensitivities of the pyrgeometers themselves, and demonstrate a methodology which
can be used to compensate for this spectral mismatch using as additional parameter
the precipitable water content in the atmospheric column.


