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Characteristics of GPS—retrieved precipitable water
vapor and ground pseudo-equivalent temperature
during a heavy rain of western pacific subtropical high

LI Guocui' LI Guoping® YUE Yanxia' SUN Yun' LIU Wei'

1 Shijiazhuang Meteorological Bureau Shijiazhuang 050081
2 College of Atmospheric Sciences Chengdu University of Information Technology Chengdu 610225

Abstract Based on precipitable water vapor retrieved from ground-based GPS data of ground automatic meteoro—
logical stations and conventional weather data the evolution tendency of precipitable water vapor and ground pseu—
do-equivalent temperature during a heavy rain in south central Hebei province is studied. The results show that the
heavy rainfall are caused by warm-wet flowing and shear line at the edge of subtropical high and the precipitation
area is between 584 to 588 dagpm lines in 500 hPa between shear line in 700 to 850 hPa. Rainfall usually occurs
when the GPS—etrieved precipitable water vapor is higher than the average value especially near its maximum val—
ue and the heavy rain period is corresponding to the maximum value stage of precipitable water vapor. Rainfall oc—
curred more often when the deviation coefficient of GPS—etrieved precipitable water vapor is positive heavy rainfall
generally happens while deviation coefficient is higher than 1. For the same station when GPS—etrieved precipitable
water vapor is high the real precipitation is strong. While for the different stations the high precipitation is not nec—
essarily represent strong real rainfall for it is corresponding to the station location and altitude. High-energy accumu-
lation is a necessary condition of rainfall. The rainfall of subtropical high usually occurs in the rapid decline phase of
pseudo-equivalent temperature or its valley areas. The precipitation will be stronger when pseudo-equivalent temper—
ature is at high peak in sharp movement and with long duration of high value.

Key words heavy rain of subtropical high; GPS—etrieved precipitable water vapor; deviation coefficient; pseudo-e—

quivalent temperature; spatial and temporal distribution



