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Improvement of algorithm for TEMCF in evaluation of daily mean temperature

in mountainous districts
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Abstract This paper aims at the improvement of algorithms for the daily mean temperature in the mountainous districts.
The modeling results of the daily temperature in the MTCLIM model strongly rely on the parameter coefficient to adjust
daylight average temperature . Most previous works concerning the TEMCF  coefficient to adjust daylight average
temperature used the default value 0.45 measured in the Northern America or the simple sine weighed average method

often resulting in great errors in the final model results. To evaluate the influences of heat and moisture on the TEMCF and
the variant daily temperature of the mountainous districts an improved method is proposed to evaluate the daily mean
temperature under different moisture and heat gradients. In a case study in the Changbai Mountain we find different
moisture and heat conditions that have strong effects on the value of the TEMCF. TEMCF tends to decrease with daily
precipitation quantity increasing and day length decreasing. And the results explain the reason of great errors in the past

work concerning the MTLCIM model in China. Compared to the previous works the method proposed here provides a
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possibility to improve the modeling result of the daily temperature variance in the mountainous districts by the different

moisture and heat conditions. It can be an important reference to the future works in the field.
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Fig.1 The day temperature variations under representative precipitations
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Table 1  The estimates of TEMCF under different moisture Table 2 The estimates of TEMCF under different radiation
conditions in the Changbai Mountain conditions in the Changbai Mountain
95% TEMCF 95%
o , confidence interval confidence interval
Pmiﬁ:‘“”" Esi‘;lied Residues  Lower  Upper Day length ~ Esimated
hound bound s value of esidues Lower Upper
0 0.028 0.005 0.018  0.038 TEMCF bound — bound
0-~5 0.002 0.001 0 0.004 0 ~ 15000 ~0.048  0.020  -0.087  —-0.009
510 _o0.011 0.003  —0.017 —0.005 15000 ~20000 -0.006  0.029  -0.066  0.053
10 0.175 0.051  —0.281  —0.070 > 20000 0.031 0.011 0.009  0.054
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Fig.2 The comparison of errors under different algorithms of the daily average temperature
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Table 3  The Linear regression results of the daily average
temperature under different algorithms
0.45 Intercept Slope R?
DM - 3.1 1.0039 0.9856
MM -0.02 0.9995 0.9892
HM 0.09 0.9948 0.9887
SM -0.5 0.9965 0.9886
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0.028 -0.0175 TEMCF 20000s
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