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Urban Heat Island Effect on Change of Regional Mean
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Abstract Using data of monthly mean temperature from 88 stations over Shandong Province, effect of increased
urban heat island magnitude on the regional znnual and seasonal mean temperalure series as constructed based on the
national basic/reference stations and five urban stations was analyzed for period of 1963—2002. It has been found
that the trends of temperature change as calculated using data from national basic/relerence stations and urban sta-
tions are generally larger than that from rural stations. The rural stations consist of five “pure” countryside stations
across the province, The contributions of increased urban heat island magnitude to the trends of regional mean tem-
perature change calculated based on data from national hasic/reference stations and five urban stations are estimated
as being 27, 22%, and 21. 719 respectively. It is also interesting to note that, on the hasis of national basic/refer-
ence stations recards, maximum warming rate of the regional seasonal mean temperature occurred in wintertime, and
maximum urban warming rate occurred in springtime, but the largest relative contribution of increased urban heat is-
land magnitude to the regional warming rate, about 77 %, was in summertime, Above all, the results indicate the es-
sentiality to pay mure attention 10 the effect of urbun heat island magnitude change on long-term mean ternperature series as
constructed using the data of national hasic/ relerence stations, at least on the regional scale in North China.
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Fig. 1 Spatial distribution of all stations used and the EOT second eigenvector of annual mean temperature anomalies in Shandong Province
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Table 1 Condition of basic/reference stations, urban stations and rural stations
W% A 2] BB AHE R R ADO¥R (X10Y
Station Latitude Longitude Second eigenvector Population (X 101)
Bk i HrFE Jinan 36°04'N 120°20'E + 300
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Sk Xkt Wudi 36°42'N 118°50'E - 8
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5 B Juye 34°57'N 115°33'E 7
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FH Yanzhou 36°15'N 117°68'E + 9
#% Taian 36°41'N 117°56'E — 16
) Zichuan 36°57'N 120"45'E + 5
30 Laiyang 35°15'N 117°57'E - 15
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Fig. 3 Annual mean temperature anomalies for (a) urban stations and rural stations and (b) basic/reference siations and rural stations
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Table 2 Averaged rates of temperature change for basic/reference stations (BS), urban stations {US) and rural stations (RS)

{1963—2002) T/10a
F Sping E  Summer # Autumn £ Winter £ Annual
BS 0. 363 0.127 0.173 0, 849 0.327
us 0. 346 0.113 0,125 0. 632 0. 304

RS 0. 205 0.029 0. 103 0. 618 0. 238
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Fig. 4 Spatial distribution of rates of annual mean temperature over Shandong Province (1963—2002) (units: /10 a)
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Table 3 Averaged rates of urban heat island warming for basic/reference stations (BS) and urban stations (US), and the contri-

butions to the total amounts of temperature change (1963—2002)

B Summer

F Sping B Auwtumn £ Winter iF  Annual
BS 3k m i A
Averaged rates of urban heat island warming for 0.158 0. 098 0. 070 0. 031 0. 089
BS/ ("C/10 a)
US 5P By 5 HR %
Averaged rates of urban heat island warming for 0.141 0. 084 0. 022 0.014 0. 066
Us/ (C/10 a)
BS P05 38 1R TR A
Contribution of urban heat island warming for 13. 53 77.17 10. 16 1.78 27.22
BS to wotal amounts of temperature change/ %
US s R R
Contribution of urban heat island warming for US to total 40, 75 74,34 L7. 60 2,22 2171

amounts of temperature change/ %
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Table 4 Averaged rates of temperature change for Jinan Station and the rural stations, and the contributions to the total warming

for Jinan Station (1963—2002)

B # Sping ¥ Summer & Autumn &  Winter £ Annual
%ﬁ?ﬁﬂ%ﬁveraged rates of temperature change for Jinan 0. 331 0. 086 0,130 0. 863 0. 203
Station/ (/10 a)

% HI BS99 B F Averaged rates of temperature change ) ) —0. 001 0. 063 0. 638 0. 232
for rural stations/ (/10 a)

MR % Urban heat island warming rates/ (C/10 a) 0. 115 0. 087 0. 067 0. 005 0. 071
5518 B o7 # ZF Contributions of urban heat island war- a4, 74 100, 60 51,28 0.75 23. 43

ming to total temperature change/ %
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Fig. 5 Annual mcan temperature anomalies for station of Jinan City, the capital of Shandong Province and for three rural stations around

the city (1963-—2002)
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