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Preliminary Analysis of the Characteristics of Precipitable Water Vapor
Measured by the Ground-Based 12-Channel Microwave Radiometer in Beijing

LIU Hongyan, WANG Yingchun, WANG Jingli, LI Ju, CAO Xiaoyan, and XIONG Bin

Institute o f Urban Meteorology » China Meteorological Administration . Beijing 100089

Abstract Precipitable water vapor (PWV) is one of important green-house gases in the atmosphere. It affects the
energy balance of the land-atmosphere system. The evolution of cloud and precipitation has a close relationship with
the PWV. In the climate change, the PWV has a positive effect on temperature. Ground-based microwave radiome-
ter can make all day unattended measurement of the PWV. Three different PWV measurements are compared. The
PWYV mean bias between the radiometer and the radiosonde is 0. 281 cm. The PWV mean bias between the radiome-
ter and the GPS is 0. 322 cm. The PWV mean bias between the GPS and the radiosonde is 0. 728 cm.

In Beijing. there exist different diurnal variations in different seasons. The mean diurnal variation is about

0.162 cm in autumn, 0. 130 cm in winter, 0. 229 cm in spring, and 0. 276 cm in summer. Moreover, the maximum

WFEER 2007 -09 - 21, 2007 - 12 - 05 YCiE e
RETB RGN 5 ERHITBE T A RN 55 2 B AL ST H “ b GPS REBE AR /K P 5 I O pF 57
TEERN  Xgre, 4, 1975 44, i+, T =%, E-mail: hyliu@ium. cn



2 RIS phy st BE R S I 7

No. 2

FA AL ORI 25 70 B

LIU Hongyan et al. Preliminary Analysis of the Characteristics of Precipitable Water Vapor Measured . . . 389

PWYV appears mostly at 0000 LST or 2300 LLST in the four seasons. The minimum PWYV is the same as the maxi-

mum PWV, except that the minimum PWV appears at 1000 LST in winter.

The variation of PWV per hour decreases in the order of summer, autumn, spring and winter. Moreover, in

every season, both percentages of the positive and negative PWV variations per hour are nearly 50 %.

The hourly correlations between the PWV and temperature are analyzed for the four seasons. The hourly corre-

lation coefficients decreases in the order of autumn, spring, winter and summer. In autumn, spring and winter, all

the hourly correlation coefficients are positive. However, in summer, the hourly coefficients are negative from 0900

LST to 2200 LST.
Key words
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