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Evaluation of the heat island in transition zone of three
cities in Kyungpook, Korea
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Abstract

This study analyzed the relationship between NDVI(Normalized Difference Vegetation
Index) and urban heat island in three cities: Daegu, Kyungju, and Pohang for understanding
the degree of nature conservation concentrating in the transition zone of them. Daegu city is the
third city in Korea which has a dense population. Kyungju is a traditional city which has good
nature. Pohang is an industrial city which has those of characters of Daegu and Kyungju.
Landsat TM data in May 17, 1997 were used for the analysis of heat island.

There were about four theoretical models to estimate the surface temperature from TM data:
Two-point linear model, Linear regression model, Quadratic regression model, and Cubic
regression model. In this study, Linear regression model had been utilized to analyze the urban
heat island. On the resultant images, the transition zone of Daegu was urbanized more
extremely than those of other two cities. It is thought that the analysis of relationship between
NDVI and surface temperature, used in this study, is regarded as one of effective
methodologies for urban-environmental detection from satellite imageries.
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Table 1. Landuse of three cities, Daegu, Kyungju, and Pohang

Unit: km?
> Landuse | 7o) Farm Paddy | Orchard | Forest | Building | jpqugrial | Roads Others
City arca area lot area
Daegu 885.5 542 1059 34 486.3 715 175 439 102.8
Kyungju 1,3239 77.3 1744 116 909.9 2338 54 26.2 95.2
Pohang 1.126.6 65.7 1174 6.2 8038 24.3 17.2 205 715
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Fig. 2. Process of analysis and comparison with heat-island and forest-activity in the transition zone of three cities.
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Table 2. The temperature data measured by AWSs in
Kyungpook Province, and relative temperature

data derived from them.

Location | Measured | DN of Model Relative
of AWS | Temp.(‘C) | band6 odels | Temp.C)
Seogu in 20.5 149 | two* 10.68284
Daegu lingar** 25.19007
quadratic*** | 30.53383

cubic®* ¥ 29.42262

Ha-yang| 195 138 | two 4.73008
linear 19.40452

quadratic 2568779

cubic 25.06207

Kyung- 203 147 | two 9.60052
san linear 24.13815
quadratic 29.67743

cubic 28.64503

Ga- san 19.1 131 two 0.94196
Tinear 15.72281

quadratic 2243108

cubic 2216717

We- 186 125 | two -2.30500
gwan lincar 1256706
quadratic 19.53259

cubic 1959917

Sin- 196 134 | two 2.56544
ryung tinear 17.30069
quadratic 2384328

cubic 2342046

Hwa- 19.2 135 | two 310660
buk finear 17.82665
quadratic 24 30852

cubic 23.83394

Yung- 19 133 | wo 202428
chon linear 16.77473
quadratic 2337529

cubic 2300487

Yung- 18.7 136 | two 364776

deok lincar 18.3526
quadratic 2477102

I cubic 2424534

* Two-point linear model
**  Linear regression model
Rk Quadratic regression model
##xx Cubic regression model

(At9 A M. inMay 17.1997)
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Table 3. Regression equations between real temperature
data and relative temperature data derived from

each model.
Models Regression Equation R?
Two-point model y= 18.820968+0.146060 % y | 0.8098

Linear regression
model

Quadratic regression | y= 15.086925+0.172723 x y | 0.8029
modet

Cubic regression
model

y=16.595705+0.150281 x y | (.8098

y= 14.672466+0.193472 % | 0.8043

y=Real Temp., y=Relative Temp. derived from each model
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Fig. 3. The relationship between NDVI and temperature in Daegu city(note; A: High temperature
zone, B: Low temperature zone, T: Transition zone)
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Fig. 4. The relation between NDVI and temperature in Kyungju city(note; A: High temperature
zone, B: Low temperature zone, T: Transition zone).
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Fig. 5. The relation between NDV! and temperature in Pohang city(note; A: High temperature
zone, B: Low temperature zone, T: Transition zone, t: Abnormal temperature zone).
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