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Study on the Effect of Urbanization Development on Regional Temperature Sequence in Liaoning Province

ZHAOQO Chun-yu et al  ( Shenyang Regional Climate Center, Shenyang, Liaoning 110016)

Abstract  Using a data set of monthly mean temperature of 50 stations, the surface air temperature change trends and the effect of urbaniza-
tion development on mean surface air temperature records of towns and cities in Liaoning province during 1961 —2006 were analyzed. On the
basis of calculating air temperature change trends of towns and cities at national reference/baseline stations and rural stations, the extent and
relative contribution proportion of urbanization effect were obtained by comparing the differences between the change trends of various station
and rural stations. The results show that there were warming trends of mean, maximum and minimum temperature for each of the station, the
warming rates in minimum temperature was higher than maximum temperature ; the warming rates were in sequence of big/middle cities stations
> small cities stations > national reference/baseline stations > rural stations; the effect urban heat island on air temperature was significant-
ly, especially in recent twenty years. The urban warming rates of big/middle cities, small cities and national stations were estimated as 0.05
/10 a, 0.03 C/10 a and 0. 01 °C/10 a, respectively, and their contributions 10 overall annual mean temperature change were 14.9% , 5%

and 3.3% , respectively. In addition, there were obvious season changes in urban warming rates.
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Fig.2 Spatial distribution of the inchination rate of annual average(a), maximum(b) and minimum temperature(c) in Liaoning Province
from 1961 to 2006
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Fig.3 Annual mean temperature anomaly series and the change trends of big/middle city stations , small city stations, national reference/
basic stations and rural stations in Lizoning Province from 1961 to 2006 ( The dashed is the linear trend)
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Table 1 The average increasing rate of temperature at big/middle city stations,small city stations,national basic/reference stations, and rural sta-
tions in Liaoning Province from 1961 to 2006 C/10 a
L E & F Temperature MU ¢34 Four types of stations %% Spring  E % Summer B%E Autumn &R ZE Winter 4E Annual
FHRBREEER KA T o 0.37 0.18 0.28 0.55 0.34
N AT 3G 0.35 0.14 0.24 0.55 0.32
EREA BAYh 0.36 0.16 0.23 0.51 0.30
EZ 58] 0.33 0.14 0.20 0.51 0.29
K vh 0.27 0.13 0.15 0.29 0.23
ERRSRNESE AN 5 0.25 0.10 0.18 0.32 0.22
EER A/ A 0.28 0.13 0.16 0.29 0.23
A 0.26 0.12 0.15 0.28 0.21
K Pk AT 0.56 0.31 0.42 0.79 0.50
THREEERE N 3 0.50 0.27 0.33 0.73 0.45
EHREA SR 0.48 0.25 0.32 0.71 0.4
E2ar 0.4 0.24 0.29 0.67 0.41
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Table 2 Average increasing rate of temperature and heat island temperature-increasing contribution rate at big/middle city stations,small city sta-
tions, national basic/reference stations in Liaoning Province from 1961 to 2006

kT AN HRIA B
Big/middle city stations Small city stations National basic/reference stations
ASMEE/T/100 MATRE/%  MEMEE/T/0s ARORE/%  ABMESR/T/10s HETHF/%
Heat-island Temperature- Heat-island Temperature- Heat-island Temperature-
temperature- increasing temperature- increasing temperature- increasing
increasing rate contribution rate increasing rate contribution rate increasing rate contribution rate
E-23 0.04 10.7 0.02 5.7 0.03 8.3
E 0.04 22.0 0.00 0.0 0.02 12.5
*E 0.08 28.5 0.04 16.7 0.03 13.0
&% 0.04 7.0 0.04 7.0 0.00 0.0
-3 0.05 14.9 0.03 5.0 0.01 3.3
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