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Abstract Usng data of monthly mean temperature from 88 stations over Shandong Province, effect of increased
urban heat idand magnitude on the regional annual and seasonal mean temperature 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 usng datafrom national basic/ reference stations and urban star
tions are generally larger than that from rural stations The rura stations consist of five' pure’” countryside stations
across the province The contributions of increased urban heat idand magnitude to the trends of regional mean tem-
perature change calculated based on data from national basc/ reference stations and five urban stations are estimated
as being 27. 22 %, and 21. 71 % respectively. It is a0 interesting to note that , on the basis of national basic/ refer-
ence stations records, maximum warming rate of the regional seasonal mean temperature occurred in wintertime, and
maxi mum 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 %, wasin summertime Above al , the resultsindicate the es-
sentidity to pay more attention to the effect of urban heat idand magnitude change on long-term mean temperature series as
oconstructed usng the data of national basc/ reference stations, at least on the regiona scaein North China
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Fig 1 Spatial distribution of al stations used and the EOF second e genvector of annual mean temperature anomalies in Shandong Prov-

ince
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1 /
Table 1 Condition of basic/ reference sations, urban stationsand rural stations
(x10%
Station Latitude Longitude Second eigenvector Population ( x10%)
Jinan 36°04' N 120°20 E + 300
Urban stations Qingdao 37°33N 121°22 E - 138
Yantai 36°29 N 115°58 E + 75
Liaocheng 37°22 N 118°01 E - 95
Binzhou 37°46 N 117°35 E + 22
Wudi 36°42 N 118°50 E - 8
Rural stations Changle 35°48 N 116°05 E - 8
Liangshan 35°25' N 116°06 E - 9
Juye 34°57 N 115°53 E - 7
Chengwu 36°41' N 116°59 E - 8
/ Jinan 36°04 N 120°20 E + 300
Badc/ reference star Qingdao 37°37 N 120°19 E + 138
tions Longkou 3755 N 120°45 E + 8
Changdao 36°53 N 122°25 E + 3
Shidao 36°42 N 119°07 E + -
Weifang 35°16' N 115°32 E - 23
Heze 37°20 N 116°34 E + 38
Lingxian 37°30'N 11732 E + 15
Huimin 35°34'N 116°51 E + 7
Yanzhou 36°15 N 117°06 E + 9
Taian 36°41' N 117°56 E - 46
Zichuan 36°57 N 120°45 E + 5
Laiyang 35°15 N 117°57 E - 15
Feixian 36°11' N 118°09 E + 11
Yiyuan 35°35' N 118°50 E - 11
Juxian 36°04 N 120°20 E + 12
003 /10a ,
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015 /10 a
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Fig 3 Annua mean temperature anomalies for (a) urban stations and rura stations and (b) basic/ reference stations and rura stations
(1963 —2002)
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Table 2 Averaged rates of temperature change for basic/ reference stations ( BS) , urban stations ( US and rural gtations ( RS)
(1963 —2002) /10 a
Soing Summer Autumn Winter Annua
BS 0. 363 0 127 0 173 0. 649 0. 327
us 0. 346 0 113 0 125 0. 632 0. 304
RS 0. 205 0. 029 0. 103 0. 618 0. 238

24 © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 :
No. 4 ZHAN GAI-Ying, et a. Urban Heat Idand Efect on Change of Regional Mean Temperature over 759

38°N

37°N

36°N

35°N

115°E 116°E 117°E 118°E 119°E 120°F 121°E [22°E
4 1963 2002 ( : /10 a)
Fig 4 Spatia 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 idand warming for basic/ reference stations ( BS) and urban gations ( US) , and the contri-
butions to the total amounts of temperature change (1963 —2002)

Sing Summer Autumn Winter Annua

BS
Averaged rates of urban heat idand warming for 0. 158 0. 098 0. 070 0. 031 0. 089
BSY ( /10a)

us
Averaged rates of urban heat idand warming for 0 141 0. 084 0. 022 0. 014 0. 066
us ( /1049

BS
Contribution of urban heat idand warming for 43 53 77. 17 40. 46 478 27. 22
BSto total amounts of temperature change/ %

us
Contribution of urban heat idand warming for US to tota 40. 75 74 34 17. 60 222 21 71
amounts of temperature change/ %

) , 4 78% US
BS us RS / BS ,
0 327 |/ ,
10a 0304 /10 a, 0238 / , ;
10 a , ; , ,
3 1963 2002 / us 21 71 %
(B9 (U9
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Table 4 Averaged rates of temperature change for Jinan Sation and the rural sations, and the contributions to the total war ming

for Jinan Sation (1963 —2002)

Sing Summer Autumn Winter Annua
Averaged ratesof temperature changefor Jinan
station/ (/10 a) 0 331 0. 086 0. 130 0. 663 0 303
Averaged rates of temperature change )
for rural stations’ (/10 a) 0 216 0. 001 0. 063 0. 658 0 232
Urban heat idand warming rates’ ( /10 a) 0. 115 0. 087 0. 067 0. 005 0. 071
Contributions of urban heat idand war- 34 74 100. 00 51 28 Q75 23 43

ming to total temperature change/ %

I'emperature anomaly/
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o— 3SR EEF  Annual mean temperature anomalies for station of Jinan
S M EF B EPEF  Annual mean temperature anomalies for the rural stations
— Gr R Trend of temperature change for station of Jinan
% B3RS Trend of temperature change for the rural stations
5 1963 2002

Fg 5 Annua mean temperature anomaliesfor station of Jinan City, the capital of Shandong Province and for three rural stations a-

round the city (1963 —2002)
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