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Comparison of Precipitable Water Vapors from Different Data
Sources Based on the GNSS Meteorological Retrieval

Cao Yunchang'  Hu Heng"  Ma Cuiping”  Liang Jingshu"  Zhao Panpan™

Wang Haishen"  Tu Manhong"  Liang Hong"

1) Meteorological Observation Center of CMA , Beijing 100081, China

2) Hebei Meteorological Bureau, Shijiazhuang 050021, China

3) Chengdu University of Science and Technology,Chengdu 610225, China

Abstract  In the vertical integrated observation research and experiment for the metropolitan
cities,the ECMWF reanalysis data are analyzed to evaluate the precipitable water vapor( PWV)
observations of GNSS/MET, radiosonde, and water vapor radiometer ( WVR ) at the Beijing
Observatory in 2018. Our results show that the correlation coefficients are as much as 0.90 with the
ECMWF reanalysis. The PWV biases of the GNSS, the radiosonde and the WVR to the ECMWF
are 0.54mm, 1.94mm, —0.65 mm respectively. The RMSEs are 3.55mm, 3.60mm, 6.08mm
respectively. In comparison with the radiosonde, the biases of the GNSS, the ECMWF and the
WVR are —1.39mm ,-1.94mm ,-2.58mm,and the PWV RMSEs are 2.85mm,3.59mm ,6.79mm
respectively. It suggests that GNSS/MET PWYV is of relatively high quality, perfectly matching with
the radiosonde and the ECMWF , whereas the WVR PWYV is of relatively poor quality. When data of
rainy days are removed ,the quality is improved both in bias and in RMSE for the WVR. It implies
that the limitation of the WVR in its application,and further research on the retrieval algorithm of
the WVR is needed in the future.

Keywords: Precipitable water vapor; GNSS/MET ; Radiosonde; ECMWF ; Evaluation



