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Error Analysis on Precipitable Water Derived from
Ground-based GPS with Various Methods

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

Abstract: Based on the ground—based GPS zenith delay data observed at Yichang in Hubei Province in 2007, precipitable

water (PW) is derived with various methods and error analysis on GPS PW is carried out. The results show that the correctness of

GPS PW depends on dry zenith delay model, compared with PW obtained from radiosonde data (Sonde PW), the bias of Hopfield

model is the smallest while that of Black model is the biggest, and the bias of Saastamoinen model is between them; moreover,
the correctness of GPS PW is also affected by atmospheric weighted mean temperature (7,), constructing a local model for 7,, can
significantly reduce the bias between GPS PW and Sonde PW; however, the precision of GPS PW is hardly affected by dry zenith
delay model and T,. Furthermore, the correlation between GPS PW and Sonde PW is affected by PW, in the case of small PW
(PW <65 mm), the correlation coefficient between them reaches 0.92 with a bias of 3.8 mm and a mean-root—square error of 6.4
mm, but with the increasing PW, the correlation coefficient reduces while the bias and mean —root —square error increase. In
addition, GPS PW is small than Sonde PW on the whole, which might be due to the system error of the two instruments.

Key words: Ground-based GPS; Precipitable water; Correctness; Precision



