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Spatiotemporal Variation of Precipitable Water and Its
Influencing Factors in the North China Plain During 1970-2012

TIAN Xiao-lei LI Bao-fu LI Xue-wei LI Ting ZHU Ming-bo WANG Long-fei

(School of Geography and Tourism,Qufu Normal University,Rizhao 276826 ,China)

Abstract Based on meteorological data of radiosonde stations and ground stations in North China
Plain from 1970 to 2012, a variety of statistical methods were used to analyzing the temporal and spatial
variation characteristics of atmospheric precipitable water and its influencing factors. The results show
that: (1) From 1970 to 2012, the average annual precipitable water of the North China Plain showed no sig-
nificant downward trend with a rate of —0. 10mm/10a. Among them,the rate of decrease in precipitable wa-
ter in autumn is the highest, which is — 0. 18 mm/10a. In space, the annual mean precipitable water in
southeastern China decreased significantly more than that of the northwest. (2)In the past 40 years,the av-
erage precipitation efficiency in the North China Plain has been basically stable with a rate of —0. 01%/
10a. (3) On the annual and seasonal scales, the correlation between the precipitable water change of the
North China Plain and precipitation is only insignificant in winter. In spatiality,only the average annual wa-
ter vapor content and precipitation in southern North China Plain showed a significant positive correlation.
Precipitation efficiency and precipitation are significantly correlated at all scales. (4) The polar vortex area
in the Northern Hemisphere and the polar vortex intensity in the Asian region have great effects on the
changes of the precipitable water in spring and summer, respectively. In the autumn and winter, the precipi-
table water is closely related to the Siberian high and the meridional circulation in Asia.

Key words atmospheric precipitable water;precipitation efficiency;atmospheric circulation; spatiotem-

poral variation; North China Plain



