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The Related Research with the Land Cover State and Temperature in the Outer Space
of the Super-High-Rise Building
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ABSTRACT

In order to understand the influence that the plant cover condition of the high-rise building outer space causes
to the temperature change, we selected 12 high-rise building constructed in Seoul City. The land cover type of
the outside was classified into six type(outer road, paved surface, shrub/grassland, single-layer tree planting-site,
multi-layer planting-site, and waterscape facilities) and the temperature was measured at the representative point
for each type in order to analyze the land cover temperature differential for each type of the high-rise building
outer space. The study area showing the temperature tendency to be similar based upon one way analysis of
variance after selecting the central part of the outer road for a control and measuring a temperature in order to
consider the neighboring environmental difference of the dozen building was classified into 4 groups. As to the

1 A2 20108 1€ 3%, 22312k 20109 12€ 279, 23 20109 129 302), AEA 20109 129 31
Received 3 November 2010; Revised(1st: 27 December 2010, 2nd: 30 December 2010); Accepted 31 December 2010
2 MEA st 273k}t Dept. of Landscape Architecture, Univ. of Seoul, Seoul(130-743), Korea(hanho87@uos.ac.kr)
3 A2A st ofstd 273t} Graduate School, Univ. of Seoul, Seoul(130-743), Korea(sinaaa7@naver.com)
4 q2A st =A|7sEeGL Y Institute of Urban Sciences, Univ. of Seoul, Seoul(130-743), Korea(hwan9430@gmail.com)
a 2 Ade AEHGRE ADEANEAA Y] ATH A L(TARZH# 097 E=AJA0D ] o] 3PS
* WAIA A} Corresponding author(hwan94@uos.ac.kr)



752

ot
ofL
‘-(EAI
oy

Y

o
iy

oloi
£

=3 EEEE] ] 24(6) 2010

ok

one-way layout result of variance analysis with the land cover type of the classified group and outer space

temperature, the single-layer tree planting-site, waterscape facilities, and multi-layer planting-site belonged

mainly to the low temperature section. The shrub/grassland, paved surface, and outer road belonged to the high

temperature region. The temperature difference between low temperature region and high temperature region

is about 1.06~6.17C. However, the temperature in the Outer Space of the Super-High-Rise Building was

variously appeared by the influence such as the cramped of the created planting-site and waterscape facilities

area, the increase of amount of solar radiation and the reduction of reflection amount of light due to building etc..

Thus, the composition all produced the area of the green quantity required for each space and water space in

advance. It was determined that there were the minimum area displaying an effect and the necessity to it secures

the green quantity.

KEY WORDS: LAND COVER, CITY TEMPERATURE, TEMPERATURE DECREASING, ONE WAY
ANALYSIS OF VARIANCE, MULTI-LAYER PLANTING-SITE, WATERSCAPE FACILITIES
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Table 1. The general situation of the study site
No. Landuse Class Name Height Floor Completion year Address
1 Commercial Single JongroTower 132m 24 1999 Jongro-gu
2 Commercial Single SK Seorin Building 160m 38 2000 Jongro-gu
3 Commercial Block LG TwinTower 144m 34 1987 Yeongdeungpo-gu
4  Commercial Block Korea World Trade Center 228m 54 1988 Gangnam-gu
5  Commercial(Hotel) Single Lotte Hotel 138m 38 1979 Jung-gu
6  Residential Block The# Star City 196m 58 2006 Gwangjin-gu
7  Residential Block  Mok-Dong Hyundai HyperionII - 40 2006 Yangcheon-gu
8  Complex Single Hyundai 41-tower 168m 41 2001 Yangcheon-gu
9 Complex Block Yeouido Richensia 15Im 40 2003 Yeongdeungpo-gu
10 Complex Single  S-trenue 154m 36 2009 Yeongdeungpo-gu
11 Complex Single Lotte Gwanak Tower 118m 32 1996 Dongjak-gu
12 Complex Block Lotte Castle Gold 149m 39 2005 Songpa-gu
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Table 2. Land cover type and number of study area (Unit : ea)
Site Outer Paved Shrub / Singlelayer ~ multi-layer ~ Waterscape Total
road surface  grassland planting-site  planting-site facilities
Jongro Tower O O O O - - 4
SK Seorin Building O O - O - O 4
LG TwinTower O O O O - 4
Korea World Trade Center O O O O O - 5
Lotte Hotel O O O O O O 6
The# Star City O O O O O O 6
Mok-Dong Hyundai Hyperion II O O O O O - 5
Hyundai41-tower O O O O - - 4
Yeouido Richensia O O O O - O 5
S-trenue O O - O - O 4
Lotte Gwanak Tower O O O O O - 5
Lotte Castle Gold O O - O - O 4
Total 12 12 9 12 5 6 56
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Table 3. Area ratio(lane for outer road) of land cover type of study area (Unit: %)
Lane Area ratio |
Site Outer Buildin Paved Shrub /  Single-layer Multi-layer Waterscape a}égzif)
road € surface grassland  planting-site planting-site facilities
Jongro Tower 8 324 49.9 4.6 13.1 - - 6,503
SK Seorin Building 8 61.8 14.2 23 21.3 - 0.4 5,484
LG TwinTower 8 37.6 48.4 1.6 12.4 - - 13,982
Korea World Trade Center 14 54.8 353 2.9 1.2 5.2 0.6 184,603
Lotte Hotel 8 64.6 27.3 1.1 5.1 1.3 0.6 18,085
The# Star City 4 21.5 342 12.0 7.7 23.6 1.0 40,127
Mok-Dong Hyundai Hyperion II 8 26.3 42.0 6.9 7.0 17.8 - 28,818
Hyundai4 1-tower 8 53.5 39.6 1.4 5.5 - - 8,047
Yeouido Richensia 4 343 38.7 2.1 22.9 - 2.0 6,818
S-trenue 12 54.3 32.8 - 10.9 - 2.0 3,300
Lotte Gwanak Tower 12 40.5 454 5.2 0.2 8.7 - 4,530
Lotte Castle Gold 12 39.7 42.1 2.2 15.3 - 0.7 21,968
Average - 423 37.5 3.8 10.22 4.72 0.61 29,118
Table 4. The number of temperature measurement spot by land cover type(average temperature(C))  (Unit: ea)
. Outer Paved Shrub /  Single-layer = multi-layer =~ Waterscape
Site . . . . S Total
road surface grassland  planting-site  planting-site facilities
Jongro Tower 2(35.8) 2(35.4) 3(34.7) 5(33.4) - - 12
SK Seorin Building 1(34.5) 2(36.0) - 7(33.5) - 1(35.9) 11
LG TwinTower 1(34.6) 3(34.8) 2(35.6) 5(33.2) - 11
Korea World Trade Center 2(34.9) 1(39.3) 2(35.6) 5(32.6) 1(33.3) - 11
Lotte Hotel 2(33.6) 3(33.5) 2(32.5) 2(33.1) 1(33.6) 2(32.6) 12
The# Star City 2(40.0) 2(40.0) 2(33.1) 2(33.1) 2(34.0) 1(32.0) 11
Mok-Dong Hyundai HyperionII 1(34.2) 1(39.0) 1(32.5) 7(32.6) 1(33.2) - 11
Hyundai4 1-tower 2(33.3) 4(33.2) 1(32.9) 6(33.0) - - 13
Yeouido Richensia 1(33.4) 2(32.8) 1(35.5) 6(33.5) - 1(35.4) 11
S-trenue 2(35.8) 2(36.9) - 7(33.3) - 1(31.6) 12
Lotte Gwanak Tower 2(36.8) 2(34.8) 2(32.7) 5(32.8) 1(34.5) 12
Lotte Castle Gold 2(40.5) 2(36.7) - 8(35.9) 2(36.5) 14
Total 20 26 16 65 6 8 141
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Figure 2. Land cover condition of the study site
( [ swucture {24 Srub / Grassland [ Multi-laver planting-site (RN Single-laver tree planting-site [l Waterscape facilities  [T7T] Paved surface )



o= apejel Lwole] P A 757

2. EX|

1) EX|

et A ERE 2= SAAHE
SAAHEAA 79 W=

-1 v

sho] L.
2 Ao whe} w3t 7519 Byt

= . =

2 7 A9 BEgroR Agsar S 43 F
SR eIA S 54 Abst 654 A Bt
W, B, QFER, BREA, AL, AR &
[©)

2 26704, 207) 4, 16714, 8714, 67]4~0] it Table 4).

.

r

2ERRI} GARE A9 E 47)

2 BEE3}Yt(Table 5). 2=7} 7F4 22 Group-1-2

-

1%

H
T

1

L o

el

oAllE], Group-3-> -5 Atfstold2|2 1, F2EFY, o2

Ed ¥, SKAHRUY,

M =

LGESIERY, Eojdetets), ewst

Group-4i= BIAFAEHAE], Zepf&Ze

olglck

(Table 6, Table 7).

Table 5. Test of homogeneity of variances of outer

road
Levene Mean Si
Statistic Square &
6.460 11 65.152 117.187 .000
3) Xl I8E 2 &M
(1) Group-1
71 ZAke] o) 13 ERE 15EE B4 9847
2xolo] BAS olry] skl AA BAELS
AABHTHTable 8). 2%=7} 7P @al 1274 4%

Group-1°] &3 Fth41ehg], Eo| e} 75 Table 9o A]
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Table 6. Homogeneous subsets according to the temperature of study site's outer road (Unit: )
oL . Sub set for alpha=0.05

Division Site N | 5 3 4 5 5
Hyundai41-tower 14 | 33.250000
Lotte Hotel 14 | 33.592857
Yeouido Richensia 7 34.742857
Korea World Trade Center 14 34.935714 34.935714
Mok-Dong Hyundai HyperionIl 7 35.685714 35.685714 | 35.685714

Tukey Jongro Tower 14 35.807143 35.807143 | 35.807143 35.807143

HSD  S-trenue 14 35.842857 | 35.842857 35.842857
SK Seorin Building 7 36.100000 36.100000
LG TwinTower 7 36.128571  36.128571
Lotte Gwanak Tower 14 36.814286
The# Star City 14 39.964286
Lotte Castle Gold 14 40.450000
Hyundai41-tower 14 | 33.250000
Lotte Hotel 14 | 33.592857
Yeouido Richensia 7 34.742857
Korea World Trade Center 14 34.935714
Mok-Dong Hyundai Hyperionll 7 35.685714

Duncan Jongro Tower 14 35.807143
S-trenue 14 35.842857
SK Seorin Building 7 36.100000
LG TwinTower 7 36.128571
Lotte Gwanak Tower 14 36.814286
The# Star City 14 39.964286
Lotte Castle Gold 14 40.450000
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Table 7. The study area classification for each (2) Group-2

temperature distribution of the outer road

Group Site(average temperature(C))

Hyundai 41-Tower(33.3),

! Lotte Hotel(33.6)

Yeouido Richensia(34.7),
Korea World Trade Center(34.9)

Mok-Dong Hyundai HyperionlII (35.6),
JongroTower(35.8),

S-trenue(35.8),

SK Seorin Building(36.1),

LG TwinTower(36.1),

Lotte Gwanak Tower(36.8)

The# Star City(40.0),
Lotte Castle Gold(40.5)

Table 8. Test of homogeneity of variances of Group-1

Levene Mean .

Statistic df Square Sig.

13.859 5 3.476 6.574 .000
A= 1.06TTolRlEk o] T EHZHEE ASE0] 5ol §

Aste] 224 histo] A dolgitk. ol A%ER
) g AUET UAFOR NFAY GFL o

=
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%] 9l th(Pack and Kim, 2010). BFH th41ere]o] AHS=
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919iek.
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NP, el mESHE UARFS AEsh RSl BEEL
1 dgko] AL glet= 712 A2 3HYoon, 2004)2F o
A5k,
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7b B HAA7 29 Group-3el
He 21, TRES, AEY
9], Eeuctet)t a0
52 =4 Tuge )

R
il

(¢]

£ ddisto]
|7, SKARWY, LGESIEL

ol5 tAHA| o] LEHITE
S AN &g tH(Table 12,

RTAS,

olF B, AYAF AHH R &7t W2 AAA|

T Aol &sto] Aol ofd W 27} ¢ YUth=
o] IHE Q). o= AAR|L} = A o] ZAHo| g
A& of £3ttt= M3 A7H(Hong and Lee, 2004; Hong
et al., 2005)2} ARG A2 FQ1E et LI

Table 9. Homogeneous subsets of Group-1 according to land cover type (Unit: )
Division Land cover type N | Sub set forz alpha=0.05 3
Waterscape facilities 14 32.564286
Shrub/grassland 22 32.613636
Single-layer tree planting-site 56 33.003571 33.003571
TukeyHSD  paved surface 49 33.338776
Outer road 28 33.421429
Multi-layer planting-site 7 33.628571
Waterscape facilities 14 32.564286
Shrub/grassland 22 32.613636
Duncan Single-layer tree planting-site 56 33.003571 33.003571
4 Paved surface 49 33.338776 33.338776
Outer road 28 33.421429 33.421429
Multi-layer planting-site 7 33.628571
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Table 10. Test of homogeneity of variances of Group-2

Table 12. Test of homogeneity of variances of Group-3

Levene Mean

Levene

Mean

Statistic df Square F Sig. Statistic df Square Sig.
18.423 5 32.821 8.085 .000 15.547 5 179.481  81.419 .000
/24, LR, 2ol &kt 2 I% 55 qAEES, v ol gk Apd o) Wt

529 i 37 244 =7F I9d AT HE & A4S & FoAo] ok wddn

S WEAY A, AR = SHS ORI FH| F

dbAlo] BE WE El mEtoluRe F97RE 2w (4) Group—4

& AR, 7Hsst 3 o ¢3S S £ Q= B EA 9 E57FE SRl E S5k Group-49f &3t ¢
), WA So] A7} Lx A7k E8Z|(Yoon ef al., 2008) AAEAE, REEEEY 2EREZERE MG
ol Aow RuEQIth Tejuf HEWS Ao} 224X (Table 14, Table 15). Group-4+= A2 7150 th42)#,
o] AL V|B&E ] AT HE 27 QF) AFALY] TAAA, GSAEAYA|7E Hekglon], ATz =
LA A7FS Hojx= AINLim ef al., 2008)S =t ZAA], B/ 2A], JHEE=TL Sk 7MY RE7F B2

Table 11. Homogeneous subsets of Group-2 according to land cover type (Unit: )

Division Land cover type N | Sub set for2 alpha=0.05 3
Single-layer tree planting-site 77 33.112987
Multi-layer planting-site 7 33.285714 33.285714

TukeyHSD Outer road 21 34.871429 34.871429 34.871429

Paved surface 21 34.976190 34.976190 34.976190
Waterscape facilities 7 35.371429 35.371429
Shrub/grassland 21 35.561905
Single-layer tree planting-site 77 33.112987
Multi-layer planting-site 7 33.285714

Duncan Outer road 21 34.871429
Paved surface 21 34.976190
Waterscape facilities 7 35.371429
Shrub/grassland 21 35.561905

Table 13. Homogeneous subsets of Group-3 according to land cover type (Unit: C)

Division Land cover type N I Sub_set for2 alpha=0.05 3
Single-layer tree planting-site 252 33.123016
Waterscape facilities 14 33.714286 33.714286
Multi-layer planting-site 14 33.850000 33.850000

TukeyHSD ;- ib/grassland 56 34.130357

Paved surface 85 35.829412
Outer road 63 36.093651
Single-layer tree planting-site 252 33.123016
Waterscape facilities 14 33.714286 33.714286

Duncan Multi-layer planting-site 14 33.850000
Shrub/grassland 56 34.130357
Paved surface 85 35.829412
Outer road 63 36.093651




760

o
ofr
‘-(EAI
oy
ol

ox,
fu)
r-l_N
oloi
£

Y

ol

=27 AR ek 2] A] 24(6) 2010

ok

Table 14. Test of homogeneity of variances of Group-4

Mean .
df Square F Sig.

163.675

Levene
Statistic
30.645 5

30.786 .000

2AAA} A LE7} B ol Rel LE Aol &
4744) Group % 714 2 Eol oF 6.1709] Aol Btk
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Table 15. Homogeneous subsets of Group-4 according to land cover type (Unit: )
Division Land cover type N 1 Subset forz alpha=0.05 3
Multi-layer planting-site 14 34.035714
Waterscape facilities 21 34.976190
Single-layer tree planting-site 68 35.295588
TukeyHSD b ved surface 28 38.278571
Shrub/grassland 14 39.492857
Outer road 28 40.207143
Multi-layer planting-site 14 34.035714
Waterscape facilities 21 34.976190
Single-layer tree planting-site 68 35.295588
Dunean b ved surface 28 38.278571
Shrub/grassland 14 39.492857 39.492857
Outer road 28 40.207143
Table 16. Analysis synthesis(average temperature(C))
Group A-Group B-Group
| Waterscape facilities(32.6), Shrub/grassland(32.6), Paved surface(33.3), Outer road(33.4),
Single-layer tree planting-site(33.0) Multi-layer planting-site(33.6)
) Single-layer tree planting-site(33.1), Outer road(34.9), Paved surface(35.0),
Multi-layer planting-site(33.3) Waterscape facilities(35.4), Shrub/grassland(35.6)
3 Single-layer tree planting-site(33.1), Shrub/grassland(34.1), Paved surface(35.8),
Waterscape facilities(33.7), Multi-layer planting-site(33.9)  Outer road(36.1)
4 Multi-layer planting-site(34.0), Waterscape facilities(35.0), Paved surface(38.3), Shrub/grassland(39.5),

Single-layer tree planting-site(35.3)

Outer road(40.2)




o= apejel Lwole] P A 761

2 249 o] Aoz Heold gk x5t AL
WSl 215 A5=e] ARt 24 A dFas
AAA, A} AR 24 Fhehd 2 AAn
Q1 1.06~6.17°C ] AZrade} fARE AvE & + e
Aoz HaElek B3 AE o] Haet 7] 5o it
IOl W ASFAl i) A0l L= ST R
ol gk Aol Bastrta watE Al
IEgEe

Ahn, J.S., H.D. Kim and S.W. Kim(2010) Effect of Difference of
Land Cover Conditions on Urban Thermal Environment in
Daegu Using Satellite and AWS Data. Journal of the
Environmental Sciences 19(3): 281-293. (in Korean with
English abstract)

Cleugh, H.A. and C.S.B. Grimmond(2001) Modelling regional
scales surface energy exchanges and CBL growth in a heteroge-
neous, urban-rural landscape. Bound Lay Meteorol 98: 1-31.

Figuerola, P.I. and N. Mazzeo(1998) Urban-rural temperature dif-
ferences in Buenos Aires. Int J Climatol 18: 1,709-1,723.

GalloK.P., A.L. McNab, T.R. Karl, J.F. Brown, J.J. Hood and J. D.
Tarpley(1993) The use of NOAA AVHRR data for assessment
of the urban heat island effect. J Appl Meteorol 32: 899-908.

Gallo, K.P. and T.W. Owen(1998) Assessment of urban heat island:
A multi-sensor perspective for the Dallas-Ft. Worth, USA
region. Geocarto International 13: 35-41.

Gao, X.J., Y. Luo, W.T. Lin, Z.C. Zhao and F. Giorgi(2003)
Simulation of effects of land use change on climate in China by
a regional climate model. Adv Atomos Sci 20: 583-592.

Gillies, R.R. and T.N. Carlson(1995) Thermal remote sensing of
surface soil water content with partial vegetation cover for in-
corporation into climate models. Journal of Applied
Meteorology 34: 745-756.

Gillies, R.R., T.N. Carlson, J.Cui, W.P. Kustas and K.S.
Humes(1997) A verification of the ‘riangle’method for obtain-
ing surface soil water content and energy fluxes from remote
measurements of the Normalized Difference Vegetation in-
dex(NDVI) and surface radiant temperature. International
Journal of Remote Sensing 18: 3,145-3,166.

Goward, S.N., Y. Xue and K.P. Czajkowski(2002) Evaluating land
surface moisture conditions from the remotely sensed temper-
ature/vegetation index measurements: An exploration with the
simplified simple biosphere model. Remote Sensing of
Environment 79: 225-242.

Hong, S.H. and K.J. Lee(2004) Variation Profiles of Temperature
by Green Area of Apartments in Gangnam, Seoul. Korean
Journal of environment and Ecology 18(1): 53-60. (in Korean
with English abstract)

Hong, S.H., K.J. Lee and B.H. Han(2005) Analysis of Temperature
Profiles by Land Use and Green Structure on Built-up Area.
Korean Journal of environment and Ecology 19(4): 375-384.
(in Korean with English abstract)

Jo, HK. and T.W. Ahn(1999) Function of Microclimate
Amelioration by Urban Greenspace. The Korean Institute of
Landscape Architecture 27(4): 23-28. (in Korean with English
abstract)

Kim, J.C., K.S. Kim and S.J. Lee(2006) A Study on the Area
Distribution Ratio in the Public Space of Super High-rise
Apartment. Journal of Architectural Institute of Korea Vol.2
No.1: 15-20. (in Korean with English abstract)

Klysik, K. and K. Fortuniak(1999) Temporal and spatial character-
istics of the urban heat island of Lodz, Poland. Atmospheric
Environment, 33: 3,885-3,895.

Lambin E.F., X. Baulies, N. Bockstael, G. Fischer, T. Krug, R.
Leemans, E.F. Moran, R.R. Rindfuss, Y. Sato, D. Skole , B.L.
II. Turber and C. Vogel(1999) IGBP Report No.48=IHDP
Report No. 10: Land-use and land-cover change im-
plementation strategy. IGBP Secretariat, The Royal Swedish
Academy of Sciences, pp. 75-85.

Lee, S.H.(2007) A study on Usage of the Public Open Space in High
Rise Mixed-use Building. Thesis for the Degree of Master,
Graduate School, Seoul National University of Technology,
95pp. (in Korean with English summary)

Lim, J.Y., HK. Hwang, D.S. Song and T.Y. Kim(2008) Assessment
on Thermal Environment and Human Thermal Comfort in
Residential Building Block through Field Measurement.
Presented at the 2008 annual meeting of the Korean Solar
Energy Society, pp. 311-317.

Lu, D. and Q. Weng(2006) Spectral mixture analysis of ASTER im-
ages for examining the relationship between urban thermal fea-
tures and biophysical descriptors in Indianapolis, Indiana,
USA. Remote Sens Environ 104: 157-167.

Nichol, J.E.(1998) Visualization of urban surface temperatures de-
rived from satellite images. Int ] Remote Sens 19: 1,635-1,637.

Park, M.H. and H.D. Kim(2010) Cool Island Intensity in a Large
Urban Green in Downtown Daegu: Seasonal Variation and
Relationship to Atmospheric Condition. Journal of the
Environmental Sciences 19(1): 81-87. (in Korean with English
abstract)

Quattrochi, D.A. and M.K. Ridd(1998) Analysis of vegetation
within a semiarid urban environment using high spatial reso-
lution airborne thermal infrared remote sensing data. Atmos
Environ 32: 19-33.

Quattrochi, D.A. and J.C. Luvall(1999) Thermal infrared remote
sensing for analysis of landscape ecological processes: meth-
ods and applications. Landscape Ecology 14(6): 577-598.

Seong, T.J. and G.J. Si(2009) Research Methodology. Hakjisa,



762

ot
ofL
‘-ql
oy

Y

=3 EEEE] ] 24(6) 2010

o
iy

oloi
£

ok

478pp. (in Korean)

Streutker, D.R.(2002) A remote sensing study of the urban heat is-
land of Houston, Texas. Int J] Remote Sens 23: 2,595-2,608.

Streutker, D. R.(2003) Satellite-measured growth of the urban heat
island of Houston, Texas. Remote Sensing of Environment 85:
282-289.

Voogt, J.A. and T.R. Oke(2003) Thermal remote sensing of urban
climates. Remote Sensing of Environment 86: 370—-384.

Wei, H.L. and C.B. Fu(1998) Study of the sensitivity of a regional
model in response to land cover change over northern China.
Hydrol Process 12: 2,249-2,265.

Weng, Q.(2001) A remote sensing-GIS evaluation of urban ex-
pansion and its impact on surface temperature in the Zhujiang
Delta, China. International Journal of Remote Sensing 22:
1,999-2,014.

Weng, Q., D. Lu and J. Schubring(2004) Estimation of land surface
temperature—egetation abundance relationship for urban heat
island studies. Remote Sens Environ 89: 467-483.

White, M.A., R.R. Nemani, P.E. Thornton and S.W. Running(2002)

Satellite evidence of phenological differences between urban-
ized and rural areas of the eastern United States deciduous
broadleaf forest. Ecosystems 5: 260-277.

Wilson, J.S., M. Clay, E. Martin, D. Stuckey and V.R. Kim(2003)
Evaluating environmental influences of zoning in urban eco-
systems with remote sensing. Remote Sens Environ 86: 303—
321.

Xian, G. and M. Crane(2006) An analysis of urban thermal charac-
teristics and associated land cover in Tampa Bay and Las Vegas
using Landsat satellite data. Remote Sens Environ 104: 147-
156.

Yoon, Y.H.(2004) Positive Study of How Green Zones in the City
Effect the Relief of Micro-Climate Control. Korean Journal of
environment and Ecology 22(2): 279-286. (in Korean with
English abstract)

Yoon, Y.H., B.J. Park, W.T. Kim and H.S. Cho(2008) The Intensity
of the Urban Heat Island by Seasons According to Land Use
Patterns. Journal of the Korea Planners Association 43(4):
21-30. (in Korean with English abstract)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Regular
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChosunilboNM
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /ExpoM-HM
    /FranklinGothhvy
    /FranklinGothic
    /FranklinGothic-Bold
    /FranklinGothic-BoldItalic
    /FranklinGothicCondensed
    /FranklinGothic-Italic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinGothlte
    /FZSY--SURROGATE-0
    /FZXBSFW--GB1-0
    /FZXBSJW--GB1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-HeavyCond
    /HelveticaNeueMedium
    /Helvetica-Oblique
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Medium
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MagicR-HM
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mhansek
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mla
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NewGulim
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /PyunjiR-HM
    /Raavi
    /San02M
    /SandJg
    /SandKm
    /SandTg
    /SandTm
    /SeoulHangangM
    /SeoulNamsanM
    /SeUtum
    /SHeadG
    /Shruti
    /SimHei
    /SimSun
    /SinMyungJoyakja
    /Sylfaen
    /SymbolMT
    /TaeM
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDIGasiIIB
    /YDIYGO120
    /YDIYGO330
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSAH
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


