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Abstract In this paper, 282 stations including all of general and basic/reference climatological surface stations of
North: China were classified into rural. town, middlesize city, big city and metropolis based on the total popula-
tion and specific station locations. The signilicance of urban warming effect on average regional temperature trends is
estimated using monthly mean temperature series of the {ive group data scts, which have been homogeneity-adjus-
ted. It is concluded that the effect in the big city groups is the higgest, of which urban warming is 0. 64 “C /40 a or
0. 16 C/10 a. The similar asscssment is also made for the data set of national basic/reference stations, which have
been widely used in climate analyses in the country, The result indicates that temperature anomaly series as caleulat-
ed using the data from basic/reference stations of the study area are significantly impacted by urban warming, By an-
alvzing the difference of rates of temperature changes as estimated with basic/reference stations and rural stations,
we could further obtain the rate of warming induced by urbanization, and could calculate the relative contribution of

urban warming to the total change in the regional mean temperature, The contribution for annual mean temperature
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change as estimated with the hasic/reference station data set reaches to 37. 924, with the urban warming rate of

0.11 °C /10 a. a little bit smaller than that for big current regional mean temperature series in North China or proba-

bly in the country as a whole, there still remains large effect of urban warming, We correct the urban bias for the re-

gional average temperature series. After that, the increasing rate of the regional annual mean temperature is brought

down from 0. 29 *C/10 a to 0. 18 C/10 a, and the total increase of temperature gets to 0. 72 °C in this 40-year peri-

od.
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Table 1 Number of stations for each group in North China

EZLE] AR PR T FOHR T 2 BRI Mo, A
Rural Teown Middle-size city Big city Metropolis Basic/Reference stations
S -
Number of stations b3 133 37 17 22 05
L‘\
ﬁ.émiﬁﬁ/nﬁ%tt 99 47 13 ] . y
Percentage/ %

F2 1961~2000 FELMRX ELERE, FEHNEEUERUR SR RLG A BHEER

Table 2 Trends of temperature change and urban warming in North China for 1961—2800 C/10a
£ BZ »E A
Annual Spring Summer Auturnn Winter
RBERES £H# Rural 0.18 0. 14 —0.00 0.11 0. 50
Trends of tempersture change [\ Town 0. 25 0.20 0. 04 0.18 0. 61
haEpkiny  Middle-size city 0. 28 0.27 0. 10 0.20 0. 60
NiETTsh  Big city 034 0.31 0. 14 0. 20 0.72
Ak Metropolis 0. 26 0.25 0. 05 0,21 0. 96
A, BN Besic/Reference stations 0. 29 0. 24 0. 09 0. 21 0.62
PR AR AT Town 0. 07 0. 06 0. 04 0. 07 0. 11
Trends of urban warming R Middle-size city 0.10 0,13 0.10 0.09 0. 10
FITIYE  Big city 0. 16 0. 18 0. 14 0. 14 0,22
Y Mewropolis 0, 08 0.1 0. 05 0, 10 0. 06
oA, E¥EW  Basic/Reference stations 0.11 0.10 0.09 0. 10 0.12
43°N
42N+
41°N+
40°N+
39°N
38°N
37°N- + &, HEfE
Basic/reference stations
0 Sk
36°N Rural stations
o I G
Small urban stations
35°N - o PEIEATEE
Middle-size urban stations
® KT
34°NA Large wrban stations
® HAETY
Metropalis stations
33°N

108°E 109°E 110°E 111°E 112°E I13°E 114°E 115°E 116°E 117°E Li8°K 119°E 120°E

B 1 At DA 8% 17 3h R 22 8 41 A

Flg. 1 Lacation of stations in North China
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Fig- 2 Annual mean temperature anomalies series and the trends over North China for 1961—2000
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Table 3 Average annual and seasonal anomalies and rates of change of basic/reference stations for 1961—2000 (units for anoma-

lies and rates are C and ‘C /10 a respectively)

iR}  Time KFE Winter FFE Spring BHE Summer = Autumn 4 Year
60 4Ef  1960s —L& —0. 80 ~0. 62 0. 80 —1.01
T0 4L 1970s 1.63 —0.72 —0.43 0. 51 0.20
B0 44, 1980s 1. 88 —0, 82 —0.17 0. 18 0. 62
90 £ 1990s 0,31 2. 00 1. 33 1. 37 1.29
Ar{fkd#FE Rates of change 0. 62 0. 24 0. 09 0.21 0.29
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. £ N
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B3 1961~2000 i KEF AR AR (BA.T0

Fig. 3 Spatial distribution of the antual mern temperature anomalies of North China for 1461—2000 Cunits: 'C/10 a)
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