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ABSTRACT

The purpose of this study is to analyze the effects of various spatial characteristics on the
land surface temperature and to grasp the characteristics of thermal environment by types of
urban area in Changwon, Gyeongsangnam-do. The spatial data were consisted LST, normalized
difference built-up index(NDBI) and normalized difference vegetation index(NDVI) obtained
from Landsat 5 TM and land use and land cover map classified from high resolution digital
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aerial photograph(10cmx10cm). The unit space for spatial analysis was built by 500mx500m
Vector GRID. According to the results of estimation of relationship between thermal
environment and spatial characteristics, LST had the highest positive correlation with NDBI by
0929 and had high positive correlation with impervious area ratio by 0.857. In order to
analysis of thermal environment on land use, types of urban area were classified by 4 of
residential focus area, industrial focus area, green focus area and mixed area. According to the
results of analysis, mean LST of industrial focus area was showed the highest by 21.10C. But
mean LST of green focus area was analyzed the lowest by 18.85C. In conclusion, the results
of this study investigated the effects of spatial characteristics on urban thermal environment
and can provide methods and basic informations about land use planning and development
density restriction for reduction of urban heat.
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FIGURE 2. The process of this study
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(k) Green area ratio (I) River area ratio

FIGURE 5. Construction of thematic map by spatial unit
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TABLE 2. Correlation coefficient between LST and spatial characteristics

) . Correlation
o Spatial characteristics
coefficient coefficient

Correlation

Spatial characteristics

0.649"
0.617"

Industrial area

0.929"
-0.895™

0.857"

0.837"

0.351"

NDBI

Traffic area

NDVI

0.008

Agricultural area

Impervious area

0.019

Barren area

Building coverage

-0.876"
0.298™

Green area

Residential area

River area

0.276™

«+Correlation is significant at the 0.01 level(2-tailed)

Commercial area
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TABLE 3. Classification of types of urban area on land use characteristics (Unit: %)

Land use characteristic Cluster 1 Cluster 2 Cluster 3 Cluster 4
Residential area ratio 39.83 1.43 0.20 6.21
Commercial area ratio 7.16 0.69 0.01 1.28
Industrial area ratio 0.70 72.18 0.42 5.28
Agricultural area ratio 3.60 1.05 1.41 15.14
Green area ratio 8.02 7.74 94.90 46.22
Number of Vector Grid(EA) 78 92 287 122

TABLE 4. Difference of LST by types of urban area

Mean of LST Post—hoc
Cluster Type of urban area () S.D. F P—value (Duncan)
Cluster 1 Residential focus area 21.25 *1.14 a
Cluster 2 Industrial focus area 22.10 +2.54 b
740.809  0.000 =
Cluster 3 Green focus area 18.85 £1.93 c
Cluster 4 Mixed area 20.25 +2.33 d
W Residential focus area(C1) W Industrial focus area(C2)

W Green focus area(C3) W Mixed area(C4)
AN

Legend

B Cluster 1
B Cluster 2
— S— N [ Cluster 3 LST(c) Land use
0 128 25 5 | [ICluster 4 W hich:23.00 [ Residential 0 Public Baren Orchard B Green space
N [ Resi&Commercial Traffic Paddy [ nursery garden [l Water
0w 1780 Comm&Office W Faculty [ Field Livestock N wmititary
W ndustrial W Plaza Greenhouse Pasture B Religious
(a) Types of urban area (b) LST by clusters

FIGURE 7. Distribution patterns of LST by types of urban area
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