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Improvement on the Method for Estimating Precipitable Water
from Ground-based GPS

XU Gui-rong, WAN Rong, LI Wu—jie, CHEN Bo, FENG Guang-liu
(Wuhan Institute of Heavy Rain,CMA ,Wuhan 430074)

Abstract: In the method for estimating precipitable water (PW) from ground—based GPS, the accuracy of GPS PW depends on
the zenith hydrostatic delay (ZHD) model and the parameter II. Through the error analysis on the ZHD calculated by Saastamoinen,
Hopfield, and Black models, it is found that the modeled ZHD has a system bias from the ZHD calculated from radiosonde
profiles, corresponding to a bias of 4~10 mm on GPS PW. The system bias of Saastamoinen, Hopfield, and Black models can be
reduced by correcting the model coefficients with a regression method, with few effects on the system root—-mean-square error. The
parameter IT is a function of atmospheric weighted mean temperature (T,), and T, has a strong linear correlation with surface temperature
(T,). According to the high correlation between T,, and T, a local T, model is constructed by a linear regression based on radiosonde
observing profiles at 9 observatories, with a root—mean—square error of 2.8 K, corresponding to a relative error of 1.0%. Adopling
the modified ZHD model and the local T, model, the system bias of GPS PW is reduced. Compared with PW calculated from
radiosonde profiles, the GPS PW estimated with the modified Hopfield model and the local 7, model has a bias of —1.6 mm, while
compared with PW calculated from radiometer profiles, the bias of GPS PW is -1.2 mm.

Key words: Ground-based GPS; Precipitable water; Zenith hydrostatic delay; Zenith wet delay; Atmospheric weighted mean

temperature



