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Abstract . Weighted mean temperatures( WMT) of Zhangjiakou, Beijing and Xingtai are calculated by
using different methods. Results indicate that there are some systematic errors in the WMTs of North
China obtained using the common calculation methods. Based on the relationship between the WMT and
local surface meteorological elements,single factor and multi-factor regression equations for WMT are
developed,and these local regression equations are able to satisfy the requirements of real time use and
high accuracy for the retrieval of precipitable water from ground-based GPS remote sensing data.
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Fig.1 Annual variations of (a)monthly weighted mean temperatures and (b)their standard

deviations at xingtai,Beijing and Zhangjiakou in 2004—2005
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Fig.2 (a)Tcmporal evolution of weighted mean temperature ( dash line) and surface
temperature ( solid line) and (b)their scatter diagram and the trendline
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Fig.3 (a)Temporal evolution of weighted mean temperature( solid line) and surface

water vapor pressure( dash line) and (b)their scatter diagram and the trendline
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Fig.4 Weighted mean temperatures calculated by

two methods in 2004—2005 at Zhangjiakou
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Table 1 Weighted mean temperatures calculated by three common calculation

methods and their root-mean-square errors at Xingtai, Beijing and Zhangjiakou K
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Table 2 Regression coefficients,d,,o ,R and n of
monthly weighted means temperature in North China

A a b d/K  g/K R n
1 35.06 0.83 5.69 5.32 0.72 338
2 7.97 0.93 7.33 6.59 0.80 334
3 17.89  0.89 7.32 6. 62 0.77 372
4 67.39 0.72 6.47 5.90 0.64 357
5 68.76  0.71 5.14 4.7 0.60 370
6 79.30  0.68 4.41 4.37 0.69 359
7 128.06 0.52 3.47 3.49 0.51 370
8 68.25 0.72 3.81 3.67 0.65 365
9 47.72  0.80 4.24 4.18 0.74 358

10 6115 0.75 4.87 4.58 0.68 317
11 13.14  0.92 6.08 5.37 0.73 335
12 -131.26 1.46 11.22 877 0.72 315
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Table 3 Regression coefficients,d,,o,R
and n of weighted mean temperature sorted
by season( top) or station point( bottom)

ER R a b d/K /K R n
&% -16.9885 1.0285 8.53 7.09 0.6939 987
#E 397950 0.8112 7.99 7.43 0.8157 1099
H#E 957138 0.6268 4.00 3.90 0.6085 1094
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b3 36.2351 0.8301 10.88 10.15 0.869 3 1 343
¥FRA  49.3267 0.7783 10.59 10.16 0.916 6 1 422

LW 452222 0.7974 10.54 10.05 0.8950 4 190
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Table 4 Comparison of the statistical characteristic values of
WMTs calculated by single factor model, multi-factor model,
Bevis formula with the actual WMTs calculated from the

sounding data
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