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The Effect of Ground Coverage Ratio on Daytime Land Surface Temperature
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Abstract

In this study, Urban Heat Island(UHI) effects of Seoul were spatially analyzed with building
characteristics of urban areas. Ground Coverage Ratio(GCR) was adopted to represent urban
building characteristics of Seoul. GCR stands for coverage ratio of building in a unit grid
which is 30m in this study. Afterward, Land Surface Temperature(LST) derived from satellite
remote sensing image was used as an indicator for UHI of Seoul. Furthermore, for more
precise analysis, residential areas near cool islands such as mountains, large green spaces,
river were removed from analysis area in order to analyze independent effect of structural
characteristics with LST. To build up GCR, 2015 Seoul building data provided by Ministry of
Land, Infrastructure, and Transport was used. For thermal index, time series Landsat8 images
of 2014-2016 summer were used to derive 3 year average LST of Seoul. Statistical analysis
between two indices showed strong linear relationship between LST and GCR.
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Figure 1. Study flow
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Table 1. Characteristics of Landsat8 satellite
data in the study
Attribute Value
Acquisition Date 2014/08/02
2014 Image Quali 9
Summer 9 uality
Sun Elevation 62.47°
Acquisition Date 2015/07/04
2015 Image Qualit 9
Summer 9 y
Sun Elevation 66.29°
Acquisition Date 2016/07/22
2016 Image Qualit 9
Summer 9 y
Sun Elevation 64.12°

OAFS Landsat8 Operational Land Imager(OLD),
Thermal Infrared Sensor (TIR)C] Band 4, Band
5, Band 10& O|E3I¥ICk
Zt 3 INES A 71EHET Digital Elevation
ModelDEM)g EHZ HAREY, ZletHdo] &
LIT Q&e=, W= AZEZAR=(United  States
Geological Survey, USGS)OIA] Al&ch= GeoTIFF
Aol BFE FAOICHUSGS, 2016). YEQ¥MS &
8ot AEHREFE AES ArcGIS 1012 &85t
LIS
Landsat89] QAEE  Digital Number(DN) &2
AZ=7] mzol, A()E 01858t DN Top of
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Table 2. Pearson correlation analysis of GCR
and LST

GCR LST
Pearson Correlation 1 .936*
GCR | Sig. (2-tailed) .000
N 639 639

* Correlation is significant at the 0.01 level (2-tailed).
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y=2.96x + 26.943 2] (7)

Table 3. Regression model of GCR on LST

Model Beta Standard t-value | p-value
Error

(Constant) | 26.943 0.018 | 1484.017 .000

GCR 2.960 0.044 67.257 .000

R? 0.877

a. Dependent Variable: LST
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Figure 5. Scatter plot and linear regression
model of GCR-LST
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Table 4. Linear and Cubic regression model of
GCR on LST

Model R2 t-value p-value
. Constant | 1484.017 .000
Linear 0.877
GCR 67.257 .000
Constant |  979.068 .000
GCR 2.885 .004
Cubic 0.915
GCR**2 11.187 .000
GCR**3 | -13.745 .000
a. The independent variable is GCR
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Table 5. Classification of residential area in
Seoul

Biotope Detail information
type
A1, A2 Detached houses
A3, A4 1~4 story apartment houses
A5, A6 5~10 story apartment houses
A7, A8 11~15 story apartment houses
A9, A10 16~30 story apartment houses
A1 Over 31 story apartment houses
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Table 6. Ground coverage ratio of residential
area type

Biotope Mean STD* N
type
A1, A2 0.405 127.89 6489
A3, A4 0.328 143.21 1367
A5, A6 0.160 115.18 2724
A7, A8 0.135 115.62 7383
A9, A10 0.129 111.15 6634
A1 0.093 125.18 203
* Standard deviation
** Number of analyzed area
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