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Atmospheric Vapor Transportation Using GPS
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Abstract: Atmospheric vapor transportation, which is one of the most important steps of the hydrological
cycle, is the flow of water from an area with transportation to another area or from low altitude to high
altitude. It can be evaluated by Radiosonde. However, the atmospheric vapor transportation of mesoscale and
small scale systems, the spatial scales of which is less than 100km, can’t be detected by Radiosonde due to its
sparse distribution. To avoid this limitation, the ground GPS technique is used to study the atmospheric vapor
transportion. The methods to remote sense the Precipitable Water Vapor (PWV) and Slant Water Vapor (SWV)
are discussed respectively. At the juncture of Kansas State and Oklahoma State of the United States, the
atmospheric vapor is analysed with the data of SuomiNet, which is funded by National Science Foundation
(NSF). In order to remove the influence of satellite elevation and different paths, Vertical Slant-path Water
Vapor (VSWV) is obtained by mapping SWV into the zenith direction. The temporal distribution of VSWV is
analyzed and compared with the horizontal distribution of PWV. And the gradient of PWV and the water
vapor flux are analyzed to discuss their coherence during the windless weather. The results reveal that PWV
can help to the research in atmospheric vapor transportation, and SWV can reflect the distribution of the
atmospheric vapor better than PWV. Furthermore, compared with sparse Radiosonde site, ground GPS can
depict the atmospheric vapor transportation of mesoscale and small scale systems more clearly.
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