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Influence of park size on the park cooling effect
- Focused on Ilsan new town in Korea -
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Abstract

To solve the problem of intensified urban heat island effect in the city, development of
green spaces and parks are proposed as one of effective interventions for mitigating urban
heat island effect. Accordingly, substantial number of studies have investigated the role of
urban parks, in particular, associations between park sizes and cooling effect. However, it is
still unknown whether distance decay of the cooling effect varies by the park sizes. This
paper aims to explore cooling effect of park by size, find a minimum size of parks after
controlling other environmental variables, and investigate variations of distance decay of the
cooling effect by size. Examining cooling effect of 37 parks in Ilsan new town, Korea, this
study derived land surface temperature of Ilsan from Landsat 8 data while controlled NDVI,
NDBI, Albedo, landuse and DEM that may affect land surface temperature. The size of
selected parks was categorized to 10 classes. The results of multiple regression showed that
the cooling effect tends to increase as park size grows. Empirical analysis indicated that
cooling effect of parks on adjacent land was found when the park size was larger than 6,000
m?. Distance decay of the cooling effect on adjacent land, however, was shown to be sharper
when the park size increased, thus park size was not found to be an influential factor to
increase maximum cooling distance.
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Table 1. Park size classification
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Table 3. Multiple regression result (n=17,552)
) Model 1 Model 2
L Coef. Std.Err t Coef. Std.Err t

NDVI -3.10 0.20 -15.73  ** -3.27 0.20 -1643  **
NDBI 6.15 0.27 23.05 ** 6.09 0.27 2261 **
Albedo 1161 0.44 2629 ** 1176 0.45 2640 **
Elevation 0.00 0.00 -0.49 0.00 0.00 -0.08
Residential 1 0.00 - - 0.00 - -
Residential 2 -0.07 0.07 -1.09 -0.17 0.07 -249 *
Residential 3 -116 0.03 -37.54 ** -1.29 0.03 -43.44  **
Commercial use -0.60 0.04 -15.24  ** -0.65 0.04 -16.38  **
Public use -1.19 0.05 -2495 ** -1.25 0.05 -25.95  **
School -0.57 0.05 -10.72  ** -0.64 0.05 -12.03  **
Green area -0.73 0.03 -23.79  ** -0.79 0.03 -26.15  **
Water -1.93 0.07 -28.80 ** -1.97 0.07 -29.13  **
Other use -0.65 0.04 -16.75 ** -0.68 0.04 -17.60 **
Distance from parks -0.24 0.02 -1424  ** -0.13 0.01 -1347  **
Sizel  (5<3000m*) 0.00

Size2 (3000<S<5000m*) -0.75 0.16 -485 ** 0.00 - -

Size3  (5000<5<6,000m*) -0.86 0.15 -5.90 **

Size4 (6,000<5<8000m?) -2.80 0.16 -17.63  **

Size5 (8000<5<10000m?) -2.66 0.16 -16.14  **

S!ze6 (J0,000<S<20,000mO -2.36 0.14 -1644  ** 18 0,07 489
Size7  (20000<5<30.000m*) -2.20 0.14 -1537

Size8 (30,000<5<60,000m*) -2.09 0.13 -15.86 **

Size9 (60,000<5<100,000m? ) -3.15 0.13 -2445  **

Sizel0  (100000m* <S) -3.68 0.12 -31.67 ** -2.97 0.07 -41.30 **
Dist.*Sizel 0.00 - -

Dist.*Size2 0.18 0.03 6.00 ** 0.09 0.01 1047 **
Dist.*Size3 0.22 0.03 777 **

Dist.*Size4 0.43 0.03 1398 **

Dist.*Size5 0.33 0.03 10.24 **

Dist.*Size6 031 0.03 1097 ** 027 001 2020 **
Dist.*Size7 0.37 0.03 1254 ** ' ’ ’
Dist.*Size8 0.36 0.03 1414 **

Dist.*Size9 0.40 0.02 1641 **

Dist.*Size10 0.68 0.02 3421 ** 0.58 0.01 3877 **
_cons 28.86 0.12 24261 ** 28.17 0.08 357.79 **
Adjusted R? 0.4977 0.4867

* significant at 5%(P<0.05), ** significant 1%(P<0.01)

M) floll Sde XSS SHOCZHE AZ]l  from parks *Size,) HTES HEO FRIAS
(Distance ~ from parks), I7IH  J@(Size;,, 1 STATA 122 A5 EARANS 485190
Dummy), ZROZEE Ag]+T7|H Z(Distance EXolg  ®Mee HEFEK(Residential 1)
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