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Abstract Water vapor plays a major role in atmospheric processes but remains difficult to quantify due to its varia-
bility at small temporal and spatial scales and the spares set of measurement tools. GPS has proved its ability to mo-
nitor the precipitable water vapor at zenith with the same accuracy as other methods. Recent studies have shown that
GPS also has the capacity to measure the tropospheric water vapor amount in the line of sight of GPS satellite. This
observation can be used to study the nonisotropic distribution of water vapor in space. In this paper, the theory and
method of sensing integrated slant path water vapor (SWV) along ray path with ground-based GPS are introduced.
The zenith delay is obtained above GPS sites, and then the mapping function and horizontal gradients are used,
which are a set of atmospheric parameters estimated by GPS software, to model the water vapor amount along slant
path between GPS receiver and GPS satellites. The measurements made at different sites and different time with
GPS and water vapor radiometer (WVR) show that RMS error between GPS and WVR is about 3 =4 mm. The
agreement of SWV as measured by GPS and WVR demonstrates the ability of GPS to resolve SWV with high accu-
racy. In a heavy storm happening in Beijing region, a local GPS network containing 6 GPS sites is used to calculate
the zenith precipitable water vapor (PW) and SWV at different directions. The magnitude of SWV is related to the
length of ray path. In order to remove the influence of different paths, SWV is converted to the value at the vertical
zenith direction (VSWV). The variation of VSWV from the same site to different GPS satellites is analyzed, and the
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relationship of VSWYV from different GPS sites to the same satellite is also presented. The result shows that the dis-

tribution and variation of water vapor amount at different directions can be well determined in a local GPS network

using the observed GPS SWV. This result is supported by the spatial distribution of GPS PW measured during this

storm. When the traditional observation such as radiosondes or satellites cannot work, GPS SWV can provide the

useful information of water vapor distribution and variation in the meso-scale storm structure. SWV is a better rep-

resentation of the actual atmospheric water vapor distribution than PW because SWV contains three dimensional in-

formation of water vapor. Using tomographic technique, the three dimensional information of water vapor can be re-

trieved. Besides the application in water vapor tomography, GPS SWV can be used in many studies, for example,

many atmospheric phenomena associated with water vapor transfer, numerical weather prediction and synthetic aper-

ture radar (SAR).
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