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Atmospheric weighted mean temperature model based on
equal dimension and new information GM(2,1)

HUANG Wei, GAO Jingxiang, XU Lei

(School of Environment and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China)

Abstract; The atmospheric weighted mean temperature is an important parameter of the troposphere,
which is crucial for Global Navigation Satellite System(GNSS) water vapor inversion. This study pro-
poses an approach of using the GM(2,1) gray model combined with a first-order weakening operator
to fit and predict the atmospheric weighted mean temperature. By modeling and analyzing the daily at-
mospheric weighted mean temperature data from sounding stations in different regions of China in
2018, it is shown that the GM(2,1) model has good modeling and predictive capabilities with a rela-
tive error of less than 5% even with limited data availability. Moreover, the relative error of the pre-
dicted values for the next two days is less than 2%. Compared with the Bevis model, the GM(2,1)
model has advantages in modeling the atmospheric weighted mean temperature without the need for
measured meteorological parameters. The study provides valuable references for applying the
GM(2,1) gray model to GNSS water vapor inversion and weather forecasting.
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