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Space based atmosphere sounding by GPS radio occultation is a novel approach for
precise monitoring of climate trends on a global scale. The method offers a variety
of attractions including high accuracy and vertical resolution, long term stability,
all-weather capability and low-cost. Various future satellite missions will apply this
innovative method.
Currently the GPS radio occultation experiment aboard the German CHAMP
(Challenging Minisatellite Payload) satellite provides a data set covering a period
of 3 years, a duration until 2007 is expected. The data are analysed by GFZ, JPL
and UCAR. The corresponding results, globally distributed vertical profiles of atmo-
spheric parameters, are available via the Information System and Data Center (ISDC)
at GFZ, the GPS Environmental & Earth Science Information System (GENESIS) at
JPL, and the COSMIC web site (Constellation Observing System for Meteorology,
Ionosphere & Climate), respectively.
In 2001 the joint Radio Occultation Sensor Evaluation (ROSE) activity by the three
institutes was initiated in parallel with the beginning of the occultation experiment.
This action is aimed at optimally exploiting the CHAMP data and to improve the
involved analysis centers. During the previous year (2003) an initial intercomparison
study for refractivity retrievals from GFZ, JPL and UCAR was performed within
ROSE. Overall, a good agreement between the analysis results was found. E.g.
monthly mean of refractivity difference of less than 0.3% with rms of 0.5% in the
10-25 km altitude range was found. Most notably differences were observed in the



lower troposphere, especially in the Tropics. Here the mean refractivity deviations
exceed 1% at lower altitudes. Another major finding was an only small overlap of
occultations (about 40% of the total occultation number), which completely passed
the processing chain and the quality check of all three analysis centers.
In the next stage of the ROSE activities we focus to the origins of the observed
differences in the analysis results. For this we compare the refractivity profiles of
the processing centers with each other and with meteorological analyses from the
European Center for Medium-Range Weather Forecasts (ECMWF). The yield of the
occultations in combination with the applied quality control methods, is investigated
in more detail. This is assumed to be the major reason for the low number of
coincident occultations. Improved data sets were provided by all three processing
centers for the investigations, reflecting the most recent versions of CHAMP analysis
results.


