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Analysis of Temperature Profiles by Land Use and
Green Structure on Built-up Area'
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ABSTRACT

This study was conducted selecting 44 places with a block unit subject to urban area in
Gangnam-gu, to analyze a temperature change according to land use and green structure. In
this study, it was used the broad-wide urban temperature, supported by Landset TM and ETM+
satellite image 6scene(1999 ~2002). The result of the research, the land use pattern has slightly
influence on a temperature change of urban area. The result from correlation analysis between
temperature and the factors affected by land cover type, such as building-to-land ratio(A corre-
lation coefficient is 0.368 ~0.709) have positive correlation and green area ratio(a correlation
coefficient is -0.551 ~-0.860) have negative correlation. The result from correlation analysis be-
tween temperature and green capacity of the land, crown projection area ratio, each factor have
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negative correlation with temperature, as showing that a correlation coefficient of green ca-
pacity of the land is -0.577(June 2005) ~ -0.882(June 1999) and crown projection area ratio's is
-0.549(June 2001) ~-0.817(June 1999). The result of the regression analysis for establishing ur-
ban area temperature change prediction model showed that green capacity of the land of the ex-

planation variable was accepted.

KEY WORDS : URBAN TEMPERATURE, GREEN CAPACITY OF THE LAND, REMOTE SENSING
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Figure 1. Location map of survey in
Gangnam-Gu, Seoul
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Table 1. The criteria for classifying Land use type

Midium .
scale - Small scale classification
classification

Large scale
classification

] ] 1. Detached houses
Res;i:;nal 2. Apartment houses
3. Apartment complex
. 1. Business building area
Commercial 5 Commercial building area
or Business ; ] .
area 3. Mixed Residential and

Urbanization Business building area

zone Industrial
ndustria .
arca 1. Industrial area
1. Educational facilities area
. 2. Governmental offices and
Public Research centre
facilities area :

3. Hospitals or Health care
ecnter

* Data: Seoul Metropolitan Government(2000b), Reconstitution
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Table 2. The criteria for classifying Land cover

type

Large scale
classification

Small scale classification

1. Building-to-land area
Pavenent area 2. Impermeable pavement area

3. Permeable pavement area

Green area 1. Planted green area

* Data: Seoul Metropolitan Govemmént(ZOOOb), Reconstitution
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Table 3. Analyze DN value of Landsat image
Band 6 into relative the presumed

temperature value(DN)
Plot Landsat ETM+ Landsat TM  The
Ng 2001. 2001. 2000. 2000. 1999. 1999. gernal

0923 0603 0904 0507 0622 0521 mean

001 133.4 146.1 148.1 129.9 142.1 137.1 139.5
002 136.8 148.7 1482 131.2 1427 1372 1408
003 130.3 143.5 146.1 126.3 138.1 1343 1364
004 132.0 143.7 146.7 127.1 1379 1351 137.1
005 131.4 145.4 147.0 1292 1393 137.0 1382
006 133.5 145.9 1485 130.2 141.0 1382 139.6
007 136.5 146.4 1503 130.7 143.6 140.2 1413
008 136.3 147.2 1504 131.6 1444 1404 141.7
009 1349 1463 149.1 130.2 143.5 140.1 140.7
010 135.1 146.3 1499 129.6 1433 1404 140.8
011 136.6 148.4 151.2 133.4 1439 1423 1426
012 137.2 148.9 151.0 133.0 144.3 1415 1426
013 135.1 146.7 1504 131.3 143.1 1404 1412
014 136.3 147.6 151.0 132.2 143.7 141.1 142.0
015 1342 143.7 147.6 1292 139.3 137.0 1385
016 136.0 147.3 149.7 1319 143.0 1405 1414
017 * 1343 1459 149.7 1309 1434 1402 140.7
018 135.7 147.8 150.2 131.3 1433 1405 1415
019 1355 147.2 1479 130.5 142.0 137.7 140.1
020 137.7 1489 151.5 132.1 1443 1418 1427
021 136.2 148.2 150.7 132.1 144.0 141.6 142.1
022 135.9 147.0 150.7 130.9 1434 1404 1414
023 135.6 147.6 150.9 132.4 144.0 141.1 142.0
024 137.1 147.9 151.5 132.5 143.6 141.6 1424
025 136.5 146.8 152.6 131.7 1433 1405 141.9
026 128.8 141.4 146.4 126.5 138.0 134.8 136.0
027 136.0 146.9 151.4 1314 142.6 1413 141.6
028 1354 146.2 150.7 131.5 143.1 1406 141.3
029 136.7 147.5 151.8 131.5 1443 1423 1423
030 137.1 147.1 151.9 131.4 143.2 142.1 142.1
031 134.8 145.1 152.2 1314 144.0 141.6 1415
032 133.6 145.5 1489 1294 1412 1399 1398
033 134.8 145.2 152.7 1299 143.1 1424 1414
034 136.3 147.0 151.8 131.8 1429 142.0 142.0
035 135.3 1459 151.4 130.3 142.6 140.8 141.1
036 135.8 1459 151.9 130.1 142.0 140.2 141.0
037 135.8 147.0 150.2 130.8 1409 139.7 140.7
038 1359 146.7 152.0 131.8 1433 1432 142.2
039 133.8 144.3 149.5 1293 141.6 1396 139.7
040 136.2 146.4 1502 130.7 1440 143.0 141.8
041 136.1 146.6 151.1 131.2 1429 1419 141.7
042 134.6 146.3 150.1 130.9 141.3 1404 140.6
043  136.7 147.3 152.4 131.3 143.0 142.7 1422
044 1369 147.8 151.9 132.3 142.8 142.2 1423
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Table 4. The temperature value by survey in Gangnam-Gu, Seoul

Temperature value(DN)

Midium scale . . Site

classification Small scale classification ' 2001. 2001. 2000. 2000. 1999. 1999.  The
09 06 09 05 06 05 mean
1. Apartment houses 14 13609 147.12 15092 13145 14323 141.15 141.66

Residential area
132.64 144.83 147.56 128.79 139.83 136.94 138.43

135.58 14631 151.35 13096 142.96 141.09 141.38

2. Apartment complex 7

1. Business building area 9

. 2. Commercial building
Commercial or 7

. area
Business area

13576 147.03 150.79 131.50 143.75 141.22 141.68

3. Mixed Residential and

. oo 3 136.47 14731 151.03 131.72 143.51 142.14 142.03
Business building area

Public facilities area 1. Educational facilities area 3 136.03 147.62 148.76 130.78 141.86 138.19 140.54
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Table 5. The gerneral situation of Building-
to-land ratio and Green area ratio by

survey area
Building- Green Building- Green
Plot to-lgnd area Plot to-le}nd area ratio
NO. ratio ratio NO. ratio %)
% (% %)
001 1827 3332 | 023 37.06 4.11
002 12.52 9.11 024 37.52 6.06
003 . 1692 4128 | 025 38.01 5.83
004 1722 3649 | 027 2227 13.69
005 1898  38.61 028 39.70 3.67
006 18.11 35.77 | 029 38.72 4.86
007 39.48 3.82 030 34.45 5.94
008 39.64 437 031 31.88 1.98
009 41.07 2.37 032 21.24 35.79
010 43.56 1.57 033 37.49 5.01
011 34.98 5.09 034 40.04 4.76
012 42.52 3.06 035 38.26 5.75
013 35.94 7.79 036 34.67 4.65
014 . 34.06 8.45 037 13.26 21.57
015 17.87 3244 | 038 25.35 9.70
016 37.54 5.07 039 39.29 4.52
017 27.83 8.52 040 40.48 5.36
018 39.69 6.97 041 37.96 7.22
019 8.13 24.18 | 042 27.67 31.65
020 44.72 2.68 043 40.78 4.25
021 42.42 4.48 044 36.13 3.77
022 37.89 8.28 - - -

2) EYU|SREY _
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olulEttR] 77 2| 9L 16.92~21.24%E I-EA| X
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okoret. : ‘

=& 1.57~41.28%0| A=t 7] &0] 22 74
2| 9(32.44~41.28%)C B ofmtETx|0|glon =
A go] W& 67 A H(1.57~3.67) BF GF47HA
ool et ,

Table 72 A&, =2 &% 2 =3} 2 ‘Pearson?] 4
A & T Aol AW &3 L= 73] A
£0.368(20019 69)~0.709(1999'd 5Y) 2 AH| A+
oA () ATTAf Ao =2|&ao] AEA
2 .0.551(20019 69)~-0.860(1999d 6Y)E 2%
()9 AuBAE 2k 20019 69 L=t A
&2 AP E 95%5Fo) A folstdon YyHA|E nE
A2 % 99%5Zoll A §-2l3k ik

3) HEYUE

AR Y 2 ZAA Y 7P $ XYL AR
192 32.73%°] 320 Hs@zE J7A7IRGed =
AR 330] 356.05% 2 7H 9kth 437) AR B &
g e 152.14%0)5ith ABo| %1 254 59 v

Table 6. Correlation among the Green area ratio, Building-to-land ratio and Temperature value

Classification Building-to-land ratio Green area ratio
September. 2001 PearS(.m ?orrelation co?fﬂcient 0.543** -0.776**
Significant probability 0.000 0.000
Pearson Correlation coefficient 0.368* -0.551**
June. 2001 .. ..
Significant probability 0.015 0.000
September. 2000 Pears?n Qorrelation co?fﬁcient 0.661** -0.768**
Significant probability 0.000 0.000
May. 2000 Pearscfn ?orrelation co#ﬁcient 0.491** -0.671%*
Significant probability 0.001 0.000
Pearson Correlation coefficient 0.704** -0.860**
June. 1999 .. .
Significant probability 0.000 0.000
Pearson Correlation coefficient 0.709** -0.768**
May. 1999 . e
Significant probability 0.000 0.000
The mean Pearson Correlation coefficient 0.664** -0.827**
temperature Significant probability 0.000 0.000

a. ** The correlation coefficient are significant from Significant probability level which are 0.01 of both side
b.* The correlation coefficient are significant from Significant probability level which are 0.05 of both side
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Table 7. The general situation of Floor area ratio
by survey area

Table 8. Correlation between Temperature value
and Floor area ratio

Plot NO. Tiﬁﬁg‘ Plot NO. ?;@;y
001 241.42 023 99.07
002 51.89 024 87.99
003 201.51 025 118.16
004 182.18 027 151.58
005 223.94 028 195.31
006 203.07 029 v 126.36
007 119.64 030 102.14
008 114.98 031 177.21
009 170.65 032 189.46
010 243.57 033 356.05
011 129.74 034 112.83
012 139.31 035 109.78
013 129.01 036 322.12
014 89.96 037 43.84
015 201.33 038 112.78
016 93.73 039 313.26
017 210.47 040 133.32
018 122.75 041 120.72
019 32.73 042 130.48
020 167.89 043 116.54
021 122.20 044 117.94
022 113.10 - -

W WA o| W 8hiA 9 An & ot A = 3704
B 71 vokth §8-80] 300%S Yt TUE A
%) 92 37) 2] (ZAFT 33,36, 39) 0.2 B 159] ¢
SA7E o gt

Table 9§47} HFL5L0) AT 247
32 A 95%5 2 ST AURAZ 2 G
A2 20019 643} 99, 2000 5Y HAro & 34]7]9)
Ayl Qo m 1)) 37} AR fofatA] e Ao
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As 03852 AR 95%4-2o) 4 Fol3 ()9
AfgAel it

AE S22 SEI) BAL EAD AFL 2
oA gk, ol obhEG A B tALo 2 M g3t A)
Beflo| AAT(A L4t 7ot 2001)2} Ao of
SEUA) $4g A4S Fi LEASAREHY
3} o 3, 2004) 57+ §AFg Aol gick. et £
& 37t 12 oA A g St S B ] )8 1
YALD 59 AUBAL F5 0ot FY 2AbAT

Classification Floor.a_rea
! ratio
Pearson Correlation
September. coefficient -0.504**
2001 Lo .
Significant probability 0.001
Pearson Correlation -0.602%*
June. 2001 coefficient
Significant probability 0.000
Pearson Correlation
September. coefficient -0.119
2000 L .
Significant probability 0.447
Pearson Correlation
. -0.501**
May. 2000 coefficient
Significant probability 0.001
Pearson Correlanon 0282
June. 1999 coefficient
Significant probability 0.067
Pearson Correlation
. -0.186
May. 1999 coefficient .
Significant probability 0.233
Pearson Correlation
The mean coefficient -0.385*
temperature L. .
Significant probability 0.011

a. *¥* The correlation coefficient are significant from Significant
probability level which are 0.01 of both side

b. * The correlation coefficient are significant from Significant
probability level which are 0.05 of both side
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Table 9. The general situation of Crown projection area ratio and Green capacity of the land by survey

area
Plot NO Crown p‘rgjection area Green ca;’)acfty of the Plot Crown prgjection area  Green capacity of the
) ratio(%) land(m'/m’'x100) NO. ratio(%) land(m'/m’x100)

001 31.54 51.43 023 7.95 12.69
002 10.83 16.76 024 9.31 13.54
003 36.99 72.55 025 11.46 25.74
004 28.22 88.38 027 14.22 22.20
005 30.44 71.41 028 4.60 4.05
006 22.21 63.64 029 7.62 824
007 6.08 9.26 030 9.38 11.12
008 5.60 8.07 031 3.31 3.88
009 329 2.99 032 20.07 52.02
010 248 4.84 033 4.97 2.89
011 8.10 7.70 034 5.54 5.96
012 2.43 3.16 035 9.69 17.43
013 7.81 9.82 036 10.68 11.00
014 6.82 7.49 037 13.18 36.58
015 20.34 50.95 038 18.11 17.89
016 5.79 8.15 039 7.22 6.84
017 9.74 . 13.84 040 10.62 18.89
018 4.84 6.20 041 6.58 8.49
019 14.79 41.95 042 15.31 35.91
020 2.86 3.39 043 6.72 8.12
021 7.75 8.52 044 10.90 12.54
022 10.16 17.40 - - -

a. Green capacity of the land: Green capacity of the land index % 100

Table 10. Correlation among the Green capacity of the land, Crown projection area ratio and
Temperature value

Classification Crown projection arearatio  Green capacity of the land
Pearson Correlation coefficient -0.770** -0.775**
September. 2001 L .
Significant probability 0.000 0.000
Pearson Correlation coefficient -0.549** -0.577**
June. 2001 L .
Significant probability 0.000 0.000
Pearson Correlation coefficient -0.699** -0.766**
September. 2000 L »
Significant probability 0.000 0.000
Pearson Correlation coefficient -0.675%* -0.712%%
May. 2000 Lo .
Significant probability 0.000 0.000
Pearson Correlation coefficient -0.817** -0.882*%*
June. 1999 .. o
Significant probability 0.000 0.000
Pearson Correlation coefficient -0.740** -0.800**
May. 1999 L .
Significant probability 0.000 0.000
Pearson Correlation coefficient -0.798** -0.849**

The mean temperature Lo »
Significant probability 0.000 0.000

a. ** The correlation coefficient are significant from Significant probability level which are 0.01 of both side
b.* The correlation coefficient are significant from Significant probability level which are 0.05 of both side
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Table 11. The result between Variable and The correlation analysis

. . . Building-to-  Crown projection  Green capacity of Green area
Classification Variables land ratio - area ratio the land ratio
Building-to-land ratio 1.0000 -0.7624 -0.7821 -0.8063
CPearl S‘:.n Crown projection area ratio -0.7624 1.0000 0.9311 0.9085
orrelation
coefficient Green capacity of the land -0.7821 0.9311 1.0000 0.9531
Green area ratio -0.8063 0.9085 0.9531 1.0000
Building-to-land ratio 0.0000 0.0000 0.0000
Significant Crown projection area ratio 0.0000 0.0000 0.0000
probability(one .
side) Green capacity of the land 0.0000 0.0000 0.0000
Green area ratio 0.0000 0.0000 0.0000

a. Green capacity of the land: Green capacity of the land index x 100

=2 &A(EA A AS<100), =9 LEGH
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Table 12. The result of Regression analysis

E244, 085S SPUFE oo AHEA S A
Aetgch AEDEof A2 AHEEH 8389 F¢ A
A Yo B =YD/ FoAeE 0.0500M {3
A2 deE o 2 A7)E G4 F A B = 95%T
Zoll A folatA vehd A o] 3sceneof] Ex5tH o H
e FFA7 w2 TPAEIF AL 3A 2}
£ 202 guEo] Ry A=A A s

3 ARA o] -l EHSE Abol Y 4TS &
3t7) 9fste] M FBTA A4S H A% A 0] Table
120]c}. A8, 598, 528 AA 4, 5289 4714
e B A2 ARA G750 ol e A1 F
T 99%FEol Al frolote] o] S Wzt A A
7F ol = ok

MEZE 7 ARBAE 7 = YR WA S
T FEHLTL e IARE EES At dAA
©l(stepwise regression)o]| 9] gt A eI S A 85
AT 5X=F FHAY o] HIE 3 =282 o] 2
Hom A&t £2E, 5082 A ot A
&, 5AE, 52 A0EA E400AM =gt vl A
< Y| Aoy %A&3% gFFAA EA7t
UER} &) 71 E FEE T 5A A =

HHeE Y= ik Ao SHHs=FAAE0 TH

F

Classification B SEB Beta T Sig. T (Sig. F) R®
(Constant) 142.1837 0.1615 880.1580
- 0.000 0.000 0.714
Green capacity ofthe 4 0552 0.0054  -0.8492  -10.2952

a. Resectable Variables: Building-to-land ratio, Green area ratio, Green projection area ratio, Floor area ratio

b. Green capacity of the land: Green capacity of the land index x 100
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