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Abstract According to the different stations including large and medium urban stations, utban, national basic/
reference and rural stations, mean air temperature of month, season and year were analyzed for 55 stations between
the periods 1961—2003 and 1981 - 2003 in Hebei Province. The results show that the warming trend for large and
medium stations was the most rernarkable in the last 40 years, and for urban, national basic/reference stations was
obvious, while for rural stations was the least, and maximum warming rate was occurred in winter. Contribution of
urban heat island effect to the regional annual mean air temperature increasing were 44. 7%, 38. 7% and 39. 7% for
large and medium urban stations, urban, national basic/ reference stations respectively. And the contribution of urban island
heat effect to seasonal warming was big in summer and autumn, but smalt in winter. Although the warming trends was more

evident for all stations in the last 20 years, the relative contribution of heat island warrming effect to mean air temperature
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sels was reduce, which shows that the rapid warming record in the last 20 years might have been caused by changed atmos-

pheric circulation and enhanced greenhouse effect. And air temperature increasing caused by urhan heat effect has a contrast

between the last 20 vears and all the years (1961—2003) for all stations, the absolute value of warming effect tends to rise

for some stations, and also tends to weaken [or another stations. Therefore, it was very complicated for the urban heat is

land effect to stations and regional mean air temperature set, and it was affected by many [actors such as population growth,

urbanization and environmental change of stations,
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Fig. 4  Annual mean air temperature anomalies [or basic/refer-
ence stations (US) . rural stations (RS) over Hebel Province

(1961—2003)
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Table 2 Averaged rates of air temperature change for large-middle urban station {LMS), urban stations (US), basic/reference

stations (BS}, and rural stations (RS} T/loa

£ Winter % Spring ¥ Summer # Auturnm F Year

1661~2003 g LMS 0.694 0. 409 0. 196 0. 246 0. 387
Bty US 0. 664 0. 36] 0. 169 0. 203 0. 349

E#¥ BS 0. 665 0. 370 0,193 0. 193 0. 355

SR RS 0.517 0.211 0. 062 0.077 0. 215

1981 ~2003 FHgEHiE LMS 1. 088 0. 635 0.553 0. 355 0. 650
Wiy US 1. 044 0. 565 0,475 0. 290 0. 583

E&E bS 1.118 0.579 0. 170 0. 334 0. 620

Sh% RS 0. 988 0. 474 0. 381 0,223 0,522

36°N

114°E  11SE  116°E I7°E 1I8°E

119°F 120°F

42°N-

41°N-

40°N

39°NA

38°N

37°N1

o

114°E  115°E 116°E  117°E  118°E  119°E 120°E

® NOKTF5x10° Wihilith Urban stations of more than 500 thsound peoples
o LARTF <0 LT Uchan stations of more than (00 thsound peoples

o S Rural stations

W5 MILFESWNT. 2 HEEFEREREERTEMG GRG 1077/10 22, () 1961-~2003 4F; (b) 1981~2003 4

Fig. 5 Spatial distribution of rates of annual mean air temperature change for urban stations (US), rural stations (RS over [lebei Prov-

ince (units; 1072710 a) . {a) 1961—2003; (b)Y 1981—2003
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Table 3 Averaged rates of urban heat island warming (units: 'C /10 a) for large and medium urban stations (LMS), urban sta-
tions (US) and basic/reference stations {BS), and the contributions to the total amounts of temperature change (units: %) {1961

—2003, 1981—2003)

% E=2 =) B iF
Winter Spring Summer Autumn Year
Hopiens fvfrﬁﬁﬁﬁ?o?ﬁiﬂ heat island warming for LMS 0. 177 0. 198 0. 184 0. 169 0. 173
?‘flﬁiﬁ%aﬁﬁ)?urban heat island warming for US d 147 0. 150 v 107 0.126 0. 135
%vfriﬁ%ﬂﬁﬁ?urban heat iskand warming for BS 0. 148 0- 159 0-131 016 04
?hfﬁﬂrﬁiiﬁfrﬁffﬁ heat island warming for LMS 25.5 A8 4 8.4 58.7 .
ot conmomtone are of bt o warming or US 21 WS @8 el s
?hfzﬁﬁrﬁwfiﬁ?ﬁi of heat island warming for BS &2 429 67.9 601 9.7
s fvfrfggﬁiﬁﬁo?ﬁb?n heat island watrning for LMS 0. 100 0.181 o.17z 0- 132 0. 128
Roeraged ek o acban st ard warmig lor US O/050 G081 G080 0,067 0083
T\iﬁéﬁ%ﬁﬁﬁfﬁurhan heat island warming for BS 0.105 0. 105 0. 083 0.am 0. 098
Tho somsoatons s of st lnd warming o LS S2 BeS SbL s
T o s o bt W waiog US4 T B1 20
PRI D 1R i AL 11.6 18.1 18. 9 33. 2 15.8

The contributions rates of heat island warming for BS
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