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Two Wet-Bulb Temperature Estimation Methods and Error Analysis

WANG Haijun'*
1 Hubei Meteorological Information and Technology Support Center, Wuhan 430074
2 Climate Change Center of Hubei Meteorological Service, Wuhan 430074

Abstract: With the automation of surface weather observing system, the observation of wet bulb tempera-
ture has been stopped. In order to estimate the wet-bulb temperature, the approximation method and mul-
tiple regression method are used. Based on the hourly observation data at 134 reference climatological sta-
tions throughout China in 2001, as well as those at 75 stations in Hubei Province from 1991 to 2000, the
error analysis of two kinds of wet-bulb temperature estimation methods is carried out. The results show
that: (1) Using approximation method to estimate the wet-bulb temperature, its error is very small, and
the maximum error is 0. 19 C; (2) Using multiple regression methods to estimate the wet-bulb tempera-
ture, the frequency of error within 0.4 C is over 99% ;(3) Different ventilation conditions on the esti-
mation of wet-bulb temperature have considerable influences, and they are related with the relative humidi-
ty closely. As the relative humidity increases, the impacts of ventilation condition are gradually reduced.
(4) Wet-bulb freezing on the estimation of wet-bulb temperature has no considerable influences.
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Table 1 The regression coefficients in regression equation (5)

1 2 3
a; —7.9396 —7.5936 —7.0890
b; 0. 0033 0.0020 0. 0015
i 0.6743 0.7227 0.6558
d; —0.0045 —0.0061 —0. 0055
. 0.5631 0.6539 0. 9554
gi —0.0049 —0.0072 —0.0190
h; 0.0267 0.0221 0. 0060
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Fig. 1 The error frequency distributions versus meteorological elements
when using the multiple regression estimation
(a) error frequency distribution, (b) temperature, (¢) vapor pressure,

(d) relative humidity, (e) air pressure, and () wet-bulb temperature
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Table 2 Psychrometer coefficients
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Table 3 The mean difference of wet-bulb temperature between current ventilation condition and others
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Fig.2 The variation diagram of wet-bulb temperature difference between
current ventilation condition and others with relative humidity
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Table 4 The relation between the difference and relative humidity
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