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Analyzing LST Distribution according to Ponds and Lakes in Parks and Public Organizations of Seoul

- Based on Multi-temporal Landsat TM/ETM
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ABSTRACT

KEYW ORD

Purpose: This study was to verify LST (Land Surface Temperature) distribution according to increasing a
water-area in various ponds and lakes in Seoul. The LST was retrieved through using multi-temporal Landsat
TM/ETM with previous studies. The various ponds and lakes was in parks and public organizations of Seoul.
Method: The data of ponds and lakes was used through Seoul Biotope Map (2000, 2005 and 2010) recreated
every five-years. The LST in each pond and lake was extracted from retrieved LST. Result: As the water area was
increased, the LST was gradually lowered to L-shaped model. The Han River was the lowest LST as around 2
1°C. The water-area LSTs of below 20,000 m’ distributed a large range. Thirty-seven water-areas in twenty-five
sites were selected in major parks and public organizations. The LST of a large water-area is less influenced from
the temperature of surrounding environment while the LST of a small water-area has a wide deviation because
the small water-area is more exposed from it. Therefore effective strategies should be made to mitigate LST
around a small water-area as well as increasing a large water-area is important.
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Table 1. Imagery summary of this study

Data Scene q Datunymap
acquired center time srilii S projection
:03: H+
1999. 6. 30 11:03:44 Landsat 7 ETM WGS 84 /
2004. 6. 3 10:52:08 Landsat 5 ™ UTM zone

2009. 6. 1 10:59:06 Landsat 5 ™ SN
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Table 2. Calculating emissivity using NDVI

NDVI Land surface emissivity(€)

e NDVI < -0.185 > 0.995

e -0.185 < NDVI < 0.157 > 0.970

* 0.157 < NDVI < 0.727 *  1.0094+0.047In(NDVI)

* NDVI > 0.727 *  0.990
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Table 3. LST of lakes and ponds in Seoul

Pond in Gwanak lake park

(Rets43e L g

° 1,014

1999. 6. 30 2004. 6. 3 2009. 6. 1
Class. Name Area(m) LSTCC) LSTCC) LSTCC)
Lake in front of [1] Lotteworld . 80242 25.31 * 2752 26.49
(MIRHEE 2 ’ (-4.42) * (194 (:344)
Seokchon Lake
(ME=D) _
Lake in front of [2] Lotteworld . 73.841 26.43 * 2582 24.52
(H2RHEE 2 ’ (-3.30) * (364 (-541)
Mongchon lake o 36.545 27.39 * 29.19 2891
SETE ’ (-2.34) > (-0.27) (-1.02)
Seoul Olymﬁ)ic Park
GEcizRon 88 lak 27.69
ake L : . - -
(88 B2 12,350 (2.04)
Lake Park of West Seoul . 15.774 ) . 33.66
MMEZTSH) ’ (3.73)
Nanji pond of Pyungwha park in Worldcup park R * 2935 30.10
(FELZAL Helo| Zeo| x| AR) 13329 ) . (011) 0.17)
V\;j)lc};.uni pond e 9034 ) . 31.21
Dream Forest of North (37D (1.28)
Seoulo
= A
(FMEES 2) Changpowon pond . 229 ) . 30.45
(EH=g) (0.52)
Pond in Boramae park . 8444 30.54 * 31.78 30.92
(E2S R ¢X) ; (0.81) . (232) (0.99)
Park Yeuimot and Banggaemot e 8405 29.34 * 29.11 32.39
(laé) (Ole| =t WIHE) ’ (-0.39) * (-035) (2.46)
20 Yeouido Saetgang
Ecological Park Ecological pond e 7098 28.53 > 3073 32.13
(CﬁQIE MZYEE | (MESHE ’ (-1.20) . (127) (2.20)
o
)
Orimot e 1429 28.14 * 3133 30.38
(22|%) ’ (-1.59) ° (1.87) (0.45)
Pond in front of community center |, 5 495 . 29.43
FIALIE HE o 9% ; - - (0.50)
Seoul Forest
(=) , ,
Pond in ecological forest e 6.607 . 31.44
(MEf= otof K|St AR ’ i . (1.51)
Ecological pond e 4403 28.85 * 31.03 33.20
AH ==} 5 | 0
Seoul Children’s Grand (LEER) (-0.88) (1.57) (3.27)
Park
fnke)
(120 TS &) Environment pond 32.65 . 3331 34.34
e 1,732
39D ’ (2.92) . (385) (441)
P;)rnl:i at Sungchongol in Woomyunsan natural and ecological . 3 ) . 2798 26.43
(B RGMEIBE L] IR [HEF 22) ’ HR (330
Pond in Yeouido park e 1515 33.30 * 32,66 31.67
(0ol= =z W A%) ’ (3.57) * (320 (1.74)
Pond in Munrae park R . 36.30
(222 2S2) 1102 i . (6.37)
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Table 3. (Continued)

1999. 6. 30 2004. 6. 3 2009. 6. 1
Class. Name Area(m) LSTCO) LSTCC) LSTCC)

G};g(_)nghoeji e 11748 29.07 * 3044 °~ 3144
G};eéngbokgung palace (B=2[X) ’ (-0.66) * (098) e (L5D)
E=2) Hyangwonji \ sayy 3020 . 3160 . 3133
(BFIK|) ’ e (047) ° (214 *  (1.40)

Changgyeonggung Chundan
gji A > 2772 * 29.61 * 2699
?%@é‘%) (ZEHK|) T L (G0 . (0.15) . (-2294)
Historical Buyongji . osag 2785 . 3042 . 2734
Ha X)) > o (-1.88) * (0.96) * (-2.59)
deokgung palace | Gwanlamji R * 2569 > 2886 e 2573
R (R D) - (060) - (420
Aelyeunji . 1056 * 2810 * 29.80 o 2743
UEN) ’ * (-1.63) > (034 o (-2.50)
Pond in Deoksugung palace e 948 3249 e 3120 e 3392
(83 W 2% * (276) - (174 * (399
Ilgam lake in Konkuk University e 50.845 26.08 * 2767 * 2847
(A=fEn AT o) ’ (-3.65) * (179 > (-1.46)
Mirror pond R . . e 29.77
National Museum of | (HEZ 8,482 ) e (-0.16)

Korea

(ZESYES Eastside pond . 7359 e 30.12 o 3202 ° 3246
(EZ o) ‘ . (039 . (256) - 233)
Jaem yung lake in Sahmyook University e 7446 . . ° 27.02 e 2525
ah=tistd W XE2) ’ ° (244 > (4.068)
Pond in the Warmemorial of Korea . 7308 > 3191 * 33.68 ° 33.10
public | RM7IEE ciR) : . QI18) . @) - 317
site Pond in Korea Institute for Industrial Economics and Trade 2993 * 3058 * 3159 * 31.86
(KIET AF{GITLEl LY Gi%) . (085 . 2D) . (193)
Pond in University of Seoul . 2538 ° 2948 * 3107 * 3080
(MSAECHStm R > (025 o (161) o (0.87)
Pond in Kyunghee Elementary School R . ° 3164 * 3017
(74°|§%"§1g o GiR) 2298 - . Q18) . (024)
Fountain in Kyunghee University . 1417 . ° 3142 e 2876
(B3ltfjsta L 2 > (1.96) * (-L17)
Pond in Seoul National Cemetery . 763 . ° 3221 ° 20.64
(FEHASY L HD) o (275) o (-0.29)

-. Not investigated or not built at that time

(): Difference between mean LST of total water-area in each time and mean LST of each water-area
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