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Abstract To the gquestion which space distribution characteristics and its developed trend of urban heat idand in
Beijing, a study on general change trend of urban heat idand and correlativity between area of urban building clus-
ters, layout of middle or high layer buildings and unsymmetrical spatial distribution of multi-scale urban heat idand
is discussed. During sunshiny days variation correction is carried out based on air temperature sampled by AWS
(Automatic Weather Station) and variational processing method by satellite retrieval high resolution data, TBB
(Temperature of Black Body on the top of cloud). The problemis resolved, which how to correct satelite retrieval
data with surface observation data impersonaly in the research field about urban heat idand. The results reveaed
that areaof urban building clusters and layout of middlie or high layer buildings can have remarkable effectson gener-
al change trend and unsymmetrical spatial distribution of urban heat idand. Anayss results showed that urban
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multi-scale heat idand is composed of polycentric and lots of different intensity urban sub-scale heat idand clusters
asawhole. Multi -scale and unsymmetrical characteristics of heat idand isobviousin Beijing. Namely, heat idand
which is located in east and west of urban districtsis strong, but weak in the northeast of urban area which is gar-
dens, greenbelt and middie-axis area of old city. On a background of fast city development, thereis the correlativi-
ty between unsymmetrical space distribution characteristics of heat idand in the urban districts and layout of middle
or high layer buildings. Different intensity of heat island reflect indirectly local effect of anthropologic heat
which islet out from middle or high layer buildings. Resultsin this paper can provide scientific basis about dis
tribution of urban building clusters and layout of gardens and greenbelt in the programming of city develop-
ment.

Key words urban heat idand, variational processng method, urban building clusters, local efect
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Fig 5 Space distribution characteristics of observation temperature () sampled by AWSin the urban districts and suburb in Beijing
at 1100 LST on 13- 16 Oct 2003: (a) 13 Oct; (b) 14 Oct; (c) 15 Oct; (d) 16 Oct. Shading represents area of high temperature
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Fig 6 Space distribution characteristics of satellite retrieval data, TBB ( ) in Bejing at 1100 L ST on 13- 16 Oct 2003: (a) 13 Oct;
(b) 14 Oct; (c) 150ct; (d) 16 Oct. Shading represents area of high TBB

, 2003 10 13 16 32 AWS , ,
NOAA-17 TBB (1 km x 1 km) TBB
, TBB
500 m x500 m , 160 x 160 , TBB
(39.6 402N, 1161 , )
116. 7°E) 7 AWS
TBB ,
TBB “ ? ,
TBB
(10 15 ) 4.3
TBB

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 : -
No. 5 CHENG Xing- Hong, et a. Integrated Analysis on Unsymmetrical Space Distribution Characteristics 689

40.08°N 40.08°N

40.05°N 40.05°N

40.02°N 40.02°N

39.99°N

39.99°N
39.96°N 39.96°N
39.93°N 39.93°N
39.90°N 39.90°N
39.87°N 39.87°N
39.84°N 39.84°N
39.81°N 39.81°N

39.78°N 39.78°N

116.25°F 116.35°E 116.45°E 116.55°E 116.25°E 116.35°% 116.45°E 116.55°E

40.08°N - 40.08°N

40.05°N 40.05°N

194

C

i
C

40.02°N 40.02°N

39.99°N 39.99°N
39.96°N 39.96°N
39.93°N 39.93°N
39.90°N 39.90°N
39.87°N 39.87°N

39.84°N 39.84°N

39.81°N 39.81°N i
39.78°N 39.78°N "1/3
1625 116.35°E  11645°E 11655 H6.25°E  11635°E  11645°E  116.55°E
7 2003 10 13 16 11 ™ () c (@13 (D) 14 (9
15 (d) 16 BB

Fig 7 Space distribution characteristicsof TBB ( ) variational field in Beijing at 1100 L ST on 13- 16 Oct 2003: (a) 13 Oct ; (b) 14 Oct ;
(c) 15 Oct; (d) 16 Oct. Shading represents area of high variationa TBB
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