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ABSTRACT

The population is concentrated in the metropolitan areas in Korea, and low—density
residential areas are transforming into high density residential areas through
redevelopment to meet this demand. However, large—scale redevelopment in a short
period of time has a negative impact on the urban climate, such as generating a heat
island effect due to the reduction of urban green areas. In this study, the change in
surface temperature from 2013 to 2022 in the redevelpment areas of Godeok—dong and
Dunchon—dong, Gangdong—gu, Seoul, was analyzed using Landsat 8 satellite images. In
the Godeok—dong area, the difference in surface temperature was analyzed for the
target redevelopment area, forest area, mixed forest and urban area, and low density
residential area. In the Dunchon—dong area, the difference in surface temperature was
analyzed for the target redevelopment area, forest area, and low density residential
area. The difference in surface temperature was analyzed through multiple regression
analysis conducted yearly over the three different stages in redevelopment period. The
results from the multiple regression analysis show that in both areas, the land surface
temperature of target redevelopment area was higher than that of the forest area and
lower than low density residential area. It can be seen that these results occurred
because the low—density residential area in Godeok—dong and Dunchon—dong had a
lower green area vratio and a higher building—to—land ratio than the target
redevelopment area. The results of this study suggest that even if low—density
residential areas are transforming into high—density areas, adjusting the management of
green areas and building—to—land ratio can contribute to lessen urban heat island effect.

KEYWORDS - Landsat8, Land Surface Temperature, Urban Heat Islands, Redevelopment
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TABLE 1. Status by Location in Godek—dong and Dunchon—dong

Godeok—dong

Location Biotop type Green area rate Land to building ratio
2015 : 1~4 story apartment houses with low
impermeable pavement ratio (under 70%), 5~10 5%, 70%,
) story apartment houses with low impermeable 40% 30%
L2H:Study area pavement ratio  (under 70%)
2020 : 16~30 story apartment houses with low 50° 20%
impermeable pavement ratio (under 70%) ? ’
FU: Forest + Urban natqral forest dominated by drought—to\erant 100%, 0%,
deciduous and broad—-leaved trees, public N o
area e 25% 20%
facilities larger than 1 ha, etc.
F Forest arca forest afforested with foreign deciduous and 100% 0%
broad—leaved trees, etc.
L:Low density ~ detached houses with high impermeable o o
. ‘ . 5% 80%
residential area  pavement ratio (over 70%)
Dunchon—dong
Location Biotop type Green area rate Land to building ratio

2015 : 5~10 story apartment houses with high

impermeable pavement ratio (over 70%), 5~10 60%, 40%,
L2H: Study area  story apartment houses with low impermeable 30% 30%

pavement ratio (under 70%), etc

2020 : denuded construction site 0% 0%
F Forest arca gtactural forest dominated by native oak trees, 100% 0%
L:Low density detached houses with high impermeable 5% 70%

residential area  pavement ratio (over 70%), etc.
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TABLE 2 Satellite time—series imagery used in this study

Image date Satellite Type Resolution Band

2013.06.05 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2014.07.01 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2015.061.8 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2016.07.22 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2017.06.16 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2018.07.21 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2019.06.22 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2020.06.08 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2021.09.15 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10
2022.0901 Landsat 8 OLI/TIRS 30m Band 4, Band 5, Band 10




48 A Study on Land Surface Temperature Changes in Redevelopment Area Using Landsat Satellite Images

TABLE 3. RADIOMETRIC RESCALING Value of Landsat 8 L1TP Image

Band RADIANCE_MULT_BAND RADIANCE_ADD_BAND
Band 1 1.2197E-02 -60.98270
Band 2 - Blue 1.2489E-02 -62.44703
Band 3 - Green 1.1509E-02 —57.54441
Band 4 - Red 9.7049E-03 —48.52468
Band 5 - NIR 5.9389E-03 —29.69469
Band 6 - SWIR 1 1.4770E-03 ~7.38480
Band 7 - SWIR 2 4.9781E-04 -2.48907
Band 8 - PAN 1.0983E-02 54.91659
Band 9 - Cirrus 2.3211E-03 11.60536
Band 10 - TIR 1 3.3420E-04 0.10000
Band 11 -TIR 2 3.3420E-04 0.10000

2 wet QGISE &-83te] DN 3k F=3t
St AMA DA BAEE g 0]'# 7
©% Band 10% DN(Digital Number) %t
USGSellA #Aleshz 4 25 Fsto] Arlgitt

La=MQ.,+A, 2

g AFslH FMelM Q2 Band 109]
DNZA gholw M- Band 109] Radiance
multiplicative scaling fact®]3l Landsat 8
L1TPo] wietdlolefell oJab 1 gk 3.3420E
—040]t}. 4,2 Band 109 Radiance additive
scaling factor® Landsat 8 L1TP2] wElt]o]
Ele]l 2labd  0.100000]th,

Ak BAL fEE FEte]  ddiR:
(Kelvin) 2 Ueht= 817] 255 Arke 5 9l

Ll 43 & Eatol At

BT=—2 3)
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1321.07890]t}.
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TABLE 4. Calibration factor values for Landsat 8 L1TP images

Band LEVEL1_THERMAL_CONSTANTS
K1_CONSTANT_BAND_10 774.8853
K2_CONSTANT_BAND_10 1321.0789
TABLE 5. Emissivity values corresponding to NDVI ranges
NDVI Ranges Emisiivity (e)
NDVI < —0.185 0.995
-0.185 < NDVI < 0.157 0.970

0.157 < NDVI < 0.727

1.0094 + 0.047 In(NDVI)

NDVI > 0.727

0.990
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TABLE 6. Regression analysis results of Godeok—dong

Period Year Location Cofficient P> t] R square
Study area 2.7 0.000
2013 Forest + Urban area 0.59 0.000 0.2983
Low density residential area 4.76 0.000
Before reconstruction Study area 3.16 0.000
(low—density 2014 Forest + Urban area 0.89 0.000 0.3499
residential area) Low density residential area 5.22 0.000
Study area 2.63 0.000
2015 Forest + Urban area 0.77 0.000 0.2868
Low density residential area 4.42 0.000
Study area 1.85 0.000
2016 Forest + Urban area 0.94 0.000 0.2589
Low density residential area 4.08 0.000
Study area 210 0.000
2017 Forest + Urban area 0.70 0.000 0.1849
under consiruction Low density residential area 3.62 0.000
Study area 2.21 0.000
2018 Forest + Urban area 1.32 0.000 0.2952
Low density residential area 5.81 0.000
Study area 2.37 0.000
2019 Forest + Urban area 1.29 0.000 0.2668
Low density residential area 5.90 0.000
Study area 3.84 0.000
2020 Forest + Urban area 1.28 0.000 0.3426
Low density residential area 5.32 0.000
After reconstruction Study area 1.83 0.000
(high—rise residential 2021 Forest + Urban area 1.06 0.000 0.2076
area) Low density residential area 3.52 0.000
Study area 2.54 0.000
2022 Forest + Urban area 1.10 0.000 0.249%4
Low density residential area 412 0.000
o ARX el mjsf o 5.81C wrhs Ae & A= SN AHE Fstel 2013~2020
& glom 2020del: tIAY Sk A We) ZIzkEek diAlY e Aigow A
o] uls) ok 3.84C, A W AN LE @ W AVBIGRE %3 ASFAA urks
= AHA o) vE) oF 1.28T, ASTAAAY St s o 5 Utk
x Al us) o 5.32C ks A FRee wEE Ade) AAH A
HojFErt 2021dellE thdA g 571 ARA oA DAUA AFREA RO A x 25
ofof] Blal ©F 1.83T, AHd W AZFA9] &%= 7b 231 ASFAAGEORE A% 571 WA
£ Aol ma) oF 106, AFFAAe]  vehte g ¢ & U gt AUE
255 2FIA el vlE) oF 3.52°C EA vEeRt AR e FAFEE WA, 8ol aEE A
320220l o O] 2ot AH e 8] Aoz s NSl el Fu A%
o of 24T, AR Y APAle) nE AR FARClN dhnth AR ek A o
08l oF 1.10C, AFFAXAY Ll Al Ebs 31 SN HHg0] oA a Au g
ofof M3l oF 4.120C Frhe 2& ¢ Atk o] Slopithy A% £EZ Wt A3t 9
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TABLE 7. Regression analysis results of Dunchon—dong

Period Year Location Cofficient Pyt R square
Study area 3.10 0.000
2013 Low density residential area 3.21 0.000 0.4486
Study area 3.17 0.000
2014 Low density residential area 3.22 0.000 0.4780
Study area 2.94 0.000
Before 2015 Low density residential area 3.64 0.000 0.4368
reconstruction Study area 3.00 0.000
(low—density 2016 Low density residential area 3.50 0.000 0.4602
residential area) Study area 2.40 0.000
20 Low density residential area 2.34 0.000 0.3057
Study area 5.20 0.000
2018 Low density residential area 4.34 0.000 0.5883
Study area 5.00 0.000
2019 Low density residential area 5.82 0.000 0.5401
Study area 2.02 0.000
200 Low density residential area 3.28 0.000 0.3842
. Study area 1.54 0.000
Lnder construction 2021 Low density residential area 3.04 0.000 0.04401
Study area 0.85 0.000
2022 Low density residential area 4.00 0.000 0.5266
7.00
6.00 5.82
5.20 5.00
5.00
4.34
4.00
4.00 3.64
3.50
3.10 3.21 317 3.22 & 4106 3.28 204
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M Study area @ Low rise residential area

FIGURE 3. LST difference between the Dunchon—dong forest area and the rest of the area
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