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Analysis of Precipitable Water Vapor from Ground-
Based GPS and Its Evolution in Heavy Fog in Central Hubei
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Abstract: Many studies are starting to use GPS technology in meteorology. This paper introduces the principle of GPS detection
of atmospheric water vapor and the scheme of atmospheric precipitable water vapor (PWV) retrieval from ground-based GPS.
Atmospheric PWV retrieval using GPS data from 2008 July to 2010 December from the Hubei GPS observation network was
combined with ground observation data. This paper analyzes winter fog from this period. Synthesized GPS-PWYV data and
visibility for foggy and clear conditions were analyzed. The diurnal variation and spatial distribution characteristics of GPS-PWV
in winter fog in Hubei are shown, and daily variation of GPS-PWV of foggy and clear conditions are contrasted. A prediction
equation is established based on linear regression between GPS-PWYV data and conventional meteorological data. This equation
is then tested and used to analyze fog forecasts for year 2011. This paper offers valuable reference information for short-time
forecasts of the heavy fog.
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Table 4 Correlation analysis with PWV, visibility and meteorological elements
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Fig. 10 Comparison of PWV's diurnal variation between radiation foggy weather and clear conditions of Zhongxiang
station in the winter
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Fig. 11 Spatial distribution of PWV in heavy fogs in Central Hubei during January 8-10, 2009
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Fig. 12 Spatial distribution of PWV in heavy fogs in Central Hubei during December 26-28, 2010
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Fig. 13 Spatial distribution of PWV in heavy fogs in Central Hubei during February 7-9, 2009
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Fig. 14 Spatial distribution of PWV in a radiation fog in Central Hubei during December 16-17, 2009
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