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Abstract

The present study observed temperature in order to identify factors affecting temperature by zoning and
to measure the intensity of their impact on temperature. The empirical results of analyzing observed data are
as follows. In order to make up for multicollinearity, a problem in multiple regression analysis, and to give
more specific explanations, this study conducted factor analysis and obtained desirable data with adequacy
and statistical significance. In the correlation matrix, factors decreasing temperature were planted areas, water
surfaces and grasslands, and those increasing temperature were bare grounds, paved areas, and building area.
According to land cover patterns, commercial areas had the highest temperature lowering effect. Through the
rotated component matrix, we found that factors are grouped into those decreasing temperature, those increasing
temperature, and those with low significance in increasing or decreasing temperature. In order to solve the
problem of multicollinearity in multiple regression analysis, we performed factor analysis between the land
use patterns and temperature and confirmed the usability of factor analysis as a new analysis method in urban

heat island.
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Table 1. Weather of observation day
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. . L Wind velocity Irradiation Amount of cloud
Observation day Temperature Wind direction (m/s) MJ/rr) (1~10)

2006. 8. 3 NNW 3.3 3.32 2.3

2006. 8. 4 Maximum NE 34 3.54 1.9
temperature

2006. 8. 6 WNW 2.5 3.27 2.3

2006. 8. 3 ) WNW 0.8 - -

2006. 8. 4 Minimum NNW 03 - -
temperature

2006. 8. 6 SSE 0.8 - -
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Commercial area

Industrial area

Remarks: Fixed observation point

Residential area

@ Moving observation point

Fig. 1. Point and course of observation.
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Table 2. Collinearity by land cover patterns

Zoning Land cover patterns Tolerance Limit Collinearity VIF
Planted area 0.147 6.795

Grassland 0.538 1.860

Commercial area Water 0.864 1.157
Bare ground 0.906 1.104

Paved area 0.133 7.532

Building area 0.423 2.364

Planted area 0.777 1.287

Grassland 0.670 1.491

Industrial area Bare ground 0.871 1.148
Paved area 0.828 1.207

Building area 0.878 1.139

Planted area 0.571 1.752

Grassland 0.810 1.235

Residential area Water 0.735 1.360
Bare ground 0.876 1.141

Paved area 0.532 1.881

Building area 0.484 2.066
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Table 3. KMO and Bartlett's test by land cover patterns
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Kaiser-Meyer-Olkin measure of sampling adequacy 0.809
. Approx. chi-square 231.384
Commercial area
df 21
Sig. 0.000
Kaiser-Meyer-Olkin measure of sampling adequacy 0.654
. Approx. chi-square 71.961
Industrial area
df 15
Sig. 0.000
Kaiser-Meyer-Olkin measure of sampling adequacy 0.721
. . Approx. chi-square 114.585
Residential area
df 21
Sig. 0.000
Table 4. Correlation matrix by land cover patterns
Zoning Land cover patterns | Planted area | Grassland | Bare ground | Paved area| Water |Building area
Grassland 0.536"
Bare ground -0.096 -0.216
Commercial Paved area -0.905" -0.635" 0.057
area Water 0.230 0.153 -0.025 -0.322
Building area -0.746" 0479 -0.003 0.712" | -0.213
Air temperature -0.886" -0.563" 0.232 0.843° | -0.247 0.692
Grassland 0.402"
Industrial Bare ground 0.063 -0.253
area Paved area -0.252 -0.344° -0.096
Building -0.283 -0.264 -0.036 0.219
Air temperature -0.660 -0.5017 0.066 0.478" - 0.454
Grassland 0.418"
Bare ground -0.178 -0.153
Residential Paved area -0.399" -0.234 0.019
arca Water 0.450" 0.201 -0.324 -0.188
Building area 0490 -0.213 0.121 0.6717 | -0.260
Air temperature -0.603" -0.551" 0.204 0.508" | -0.572" 0.450
*p<.05, **p<.01
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Table S. Total variance explained by land cover patterns
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. Ieitial cigenvalues 14 A7) Bl A4 ofelgoz A44
Zoning | Component Total % of |Cumulative
Variance %
1 3.952 56.456 56.456 Table 6. Rotated component matrix by land cover patterns
2 1.056 | 15.085 | 71.541 . Lond cover Component
I3 0907 | 12951 | 84492 Zoning patterns 1 2

C"ma‘r‘:m‘a‘ 4 0546 | 7795 | 92286 Planted area 0.937 | -0.067
5 0.340 4851 | 97.137 Grassland 10669 | -0.344
6 0.130 1.855 | 98.992 Commercial Water -0.381 0.173
7 0.071 1.008 | 100.000 area Bare ground 0.031 0.956
1 2592 | 43197 | 43.197 Paved area 0.949 0.037
2 1143 | 19.045 | 62242 Building area 0.841 | -0.070
Industrial 3 0797 | 13276 | 75518 Planted area -0.758 | -0.028
area 4 0.730 | 12171 | 87.689 . Grassland 0617 | -0.533
5 0.489 8.146 | 95835 Industrial Water -0.121 0.939
6 0.250 4.165 100.000 area Paved area 0.649 -0.096
1 3.193 45.620 45.620 Building area 0.610 -0.044
2 1195 | 17076 | 62.69% Planted area -0.603 0.509
o 3 0.882 | 12.606 | 75302 Grassland -0.367 0.487
Res;‘:::“al 4 0706 | 10.087 | 85.388 Residential Water 20210 | 0.753
5 0478 | 6.830 | 92218 area Bare ground 0162 | -0.726
6 0317 | 4529 | 96747 Paved area 0.878 0.011
7 0228 | 3252 | 100.000 Building arca 0.834 | -0.094
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