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Fig. 1  Location of the study area
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Fig. 2 The retrieving model of urban surface temperature
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Fig. 3 The extraction model of urban impervious surface
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Table 1 ~ Area and its change of temperature zones within different surface in the study area during 2000 — 2008
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Table 2 The value of average land surface temperature and standard variance for different

urban land use types during 2000 —2008 (C)
S 2000 4 2008 4F
IR ¥R bR ik brifii 2
Ml 3.4 0.82 3.1 0.96
K H 3.1 0. 64 2.2 0.72
b 3.6 0.65 2.9 0.92
Il R 9.5 1.20 7.2 1.50
LA 55858 T 7.1 1.10 5.6 1.40
eI RE S S 5.6 1.01 4.6 1.34
K33 2.1 0.75 2.3 0. 86
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AL E HE P SR IR BT M T S0m M AR R bR T RIORDK . 2 A
# BT RA BEHE P A — B (LR B SR 3t - 32 3l BE iy, T K 5 0K
FEL A3t B2 U 2 HEAE Fre (o B DAY vl DX SR B8 R, AN ) 2 0, O LT i =
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Table 3 Area proportion of different land use types of each surface temperature rank (%)
LA e e

R IX IEH X e i X IR IEH X e i X
M 93.214 5.305 1. 481 20. 296 58.928 20.772
7K H 98. 084 1. 697 0.219 35.569 40. 285 24. 146
B 86. 487 12.328 1. 185 13.198 65.330 21.472
T 67. 090 30. 450 1. 805 0.503 10. 599 88. 898
T 5383 b 82.653 15.568 1.778 1.402 10. 518 88. 080
PN T HH 68. 887 29. 240 1.873 0. 659 25.721 73.620

ZR I T 7.266 52. 066 40. 668 24.716 50. 882 24. 402
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Fig. 4 The retrieve of impervious surface (a) and surface temperature (b) in urban area
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Fig. 5 The impervious surface and scatter of surface temperature in urban area
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Fig. 6 The 3D figure of urban impervious surface (a) and the equal impervious surface figure in urban area (b)
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Fig. 7 The 3D map of surface temperature in urban surface (a) and the isotherm figure in urban area (b)
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Relationship between Urban Land Use and Spatio-temporal
Change Characteristics of Surface Heat Effect .
A Case Study of Chengdu City

PENG Wen-fu, ZHOU Jie-ming, LUO Huai-liang, YANG Cun-jian, ZHAO Jing-feng
(a. Key Lab of Land Resources Evaluation and Monitoring in Southwest, Ministry of Education,

b. Institute Geography and Resources Science, Sichuan Normal University, Chengdu 610068, China)

Abstract ; The data for urban land use in Chengdu city was extracted by means of image interpre-
tation based on RS data during 2000 —2008. Land surface temperature from TM/ETM + data was
retrieved and its spatial distribution was extracted based on Mono-window Algorithm and ERDAS
spatial modeling. Urban heat effect of urban land use was analyzed. The result shows that the area
of cultivated land and woodland is decreasing and the area of built-up land and water body is in-
creasing within the study period. The spatio-temporal characteristics of urban land use evolvement
were the speed of land use change was quick, land use intensity was notable, and the area of cul-
tivated land was invaded due to built-up land occupation. Urban land use change led to the area
of low temperature zone a decrease by about 25.927 x 10* hm’, the area of normal temperature
zone and high temperature zone increase by about 12. 093 x 10* hm® and by about 5. 834 x 10"
hm*, respectively. The proportion of built-up land area in high temperature zone dominates abso-
lutely. The average temperature of built-up land is the highest while that of water land and paddy
field is the lowest. The spatial distribution pattern of surface temperature of all temperature zones
is presented by strip distribution with different shapes. Heat resources in urban districts were
densely spotted within the high-tech zone in southern Chengdu, uptown zone in the western, busi-
ness and trade zone in the central, and industrial base zone in the eastern. The surface tempera-
ture of the second ring road was decreased from the downtown region. It is proved that the surface
temperature became lower with the increase of distance from the inner city and the impervious sur-
face getting lower at the same time ; there is a positive correlation between surface temperature and
impervious surface in Chengdu city with a correlation coefficient of 0. 73. The spatial distribution
of the isotherms with the response of permeable surface is significant. Thus, the built-up land in
urban area has a notable heat effect and the heat effect retrieve of water body is huge. The study
result has scientific meaning and application value for the evolvement study of urban heat island
effect and improvement of human residence environment.

Key words: urban heat effect; urban land use; RS; GIS



