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Abstract

As a key parameter for GNSS inversion of precipitable water vapour (PWV), the weighted mean
temperature (7)) has strong regional differences and time-domain periodicity. In view of the cha-
racteristics of large topographic fluctuation and changeable climate in Guizhou, and in order to
improve the precision of GNSS PWV within the Guizhou province, based on the ERA5 meteorologi-
cal data set released by the European Centre for Medium-Range Weather Forecasts, a high spa-
tio-temporal resolution T, grid model (GZTm) suitable for Guizhou province was established on
the basis of the revealing of the time domain periodicity for Guizhou T,. Also, the precision of
GZTm was evaluated by the T,, computed by the radiosonde dataset. Compared with the Bevis
model and the GPT2w model, the results show that the precision of GZTm at Guiyang Station was
increased by 24.8% and 1%, and 10.4% and 8.1% for Weining station, respectively. In addition,
based on the selected 15 ERA5 grid points, this paper also conducts a preliminary analysis of the
temporal and spatial characteristics of Guizhou T,.. The results show that Guizhou T,, owns obvious
seasonal differences and is closely related to site elevation, showing strong regional differences.
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Figure 1. The distribution of grid points and radiosonde stations selected in the study area
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Figure 2. T, time series of ERAS5 grid points from 2011 to 2018
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Figure 3. Periodic characteristics of grid point T,
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PA hod & doys kil BE (FHAR 2SSl SR T 3R AF2) s Wk 67 B K& B[] 5IE Ny GZTm #5484, Bevis 24
[L1]AT GPT2w BLBY[13] A S &, 194 L B g E L.

H7 150, GZTm BEATE &M B HEbs HELE MR A — e FE e . AT Bevis A,
Guiyang ¥fi Hil Weining ¥l GZTm #54[] Bias 7 #il#/> 1 1.489 K #10.176 K; xS T GPT2w AL, T4y
9/ T 0.107 K F11.468 K. IEA4k, ot 52 Guiyang 3414 & Weining ¥, GZTm F B4 3545 1 % /M RMSE,
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Table 1. Accuracy evaluation of GZTm model
= 1. GZTm HENEEITM

Wk KV FR AR GZTm/K Bevis/K GPT2w/K
Bias 0.408 -1.897 —0.515
Guiyang
RMSE 3.679 4,593 3.708
Bias 1.150 1.326 2.618
Weining
RMSE 5.478 6.112 5.959

i Bias £ HE A X ] Se it B (] 4)RT %0, g2 Guiyang 36 & Weining 3, GZTm #AF1 GPT2w
FEAI () Bias 48 4HE AL T 0~4 K B IIANEHI 2, Bevis AR AT 4~8 KA H k£ 31704y
54 Bevis 2430, GZTm AL GPT2w 57 ; Bias 45X HE KT 12 K BN ELL GZTm #A U N /b; BEF
MRS, GPT2w 4 Bias 4 {E KT 12 K MU Bevis A x0H B

K, £%4 Bias. RMSE K Bias ZEX0 B X A1 Ge it I &, = AMSEZY 3 A4 P e v BRI HEF1) 3 31
N GZTm. GPT2w /% Bevis AZ.
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Figure 4. Average deviation statistics
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Figure 5. The relationship between Ty, and elevation
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Figure 6. Temporal and spatial changes of Ty, in Guizhou
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