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The purpose of this research was to present multi-criteria which were related to the heat island and find
methods which decreased heat island affection on the ecological landscape planning. The results of this study
were as follows. According to the analysis of surface temperatures, the first grade was the outside-city like a
mountain and its temperature was less than 13.0°C. The fifth grade was the downtown, industrial area and its
temperature was more than 26.9°C. Therefore, the result was seen the serious heat-island effect. The results of
field survey, the closer to the first grade, the higher the value of green coverage. The closer to the fifth grade,
the higher the value of impermeability surface, paving materials and colors. According to the correlation analy-
sis, the temperature had high correlation with impermeability surface, paving materials and colors. According to
the simple regression analysis, permeability surface, green coverage, topography, impermeability surface, paving
materials & colors, human impact related with surface temperatures. To plan for the decrease of Heat-Island
Effect needed the extension of green space, decrease of impermeability surface. This research suggested data for
urban green plan and decrease of heat island effect, but there was a limit to get the objective method for grade

classification because of lacking in the basic data,

continuously.

the research of multi-criteria will be accomplished
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Table 1. Selected multi-criteria and contents
Selected multi-criteria Contents References
- Total area/ The increase and decrease of permeability surface influence | Rosenberg ete.”
Permeabhility o . . 16)
surface permeability surface temperature, because the increase and decrease of it | Spronken etc;)
surface are related with moisture evaporation capacity. Upmanis etc.”
Water spacel Total area/ water The water space increase, moisture evaporation capacity Yoon ete.!”
space increase, surface temperature becomes low.
Topography Ground level Topography have an effect seed and direction of wind. Forman'”
. Satio etc.”
Green Total area/ area | As the green coverage increase, the surface temperature tends Lambin etc.
coverage overed with green to decrease. It related evapotranspiration of plant. Jo etc 9
Impermeab- Total . . .
permea 0 are.a./ ) The impermeability surface increase, the surface temperature )
ility impermeability . Forman
becomes high.
surface surface area
Buildin Building structure influence speed and direction of wind. Oke'
5 Floors The wind is disturbed and declined by high density built-up | Jo ete.”
structure < 6)
area. Seoul
The albedo is a measure of reflectivity of a surface. The
Pavin albedo decreases, more sunlight is absorbed, and the Robinett'”
e temperature tends to increase. The albedo in the region|Akbari etc.”
materials Albedo N . e 12)
& colors covered with light and natural paving materials is higher than | Forman )
it in the region covered with dark and artificial paving | Asaeda ete.”
materials.
Human Hermeroby The tempgrature of regions with high human influence Sukopp 9)
impact becomes high.
F TBAE SZ e akel 15709 BES &30 2E 799, 45992 E 10-12H2% OiRE
ooaEA Z BEER 2E Y BREE FEIY] o] FAAYG B ARG, 55 FA R
Sk 157H S5EHOE UE # 3e RES 5 = 13-15¥WeE BAloY, TPAH s At
FHE FEIA FEEAFY A= Fig. 12 (Table 2).
ANSen, EESH IFFANL 158 BBE 0 o
A AFX o 2o 25z o X - -
HLE a4 ]kaj_?o? S ﬁlojl;oj];,f g zizgf AAN AAY FEREAT 9E FFEAE
46 o5 0}’{ ]1’]‘ o ]"l ]—1—, 3-5‘1:1 ]—l——— O}:X}‘J—e_ %—8—0]—04 87H94 E}-'@'—E—' %7}_7]%%% %
Yoz 2A4E ANtk a9 H4Y ER2A
e AAH P2} AR ASeks] darel A
ABYL AN FEY TS, £I0AT,
edg EEFA LEES AATTEF g &)
FEHA Y W& (%R ZARIGY A¥L #1
g g835en, deddy I AESFTE A4S
stel Bgatgrh 1o, TRAR L A D)
§ A58 $EEE, BT Adand fe
FERAFU S & Aoldt TFARe AA)
g AR &S A, ol 84 EE FHR
MEFES $EeE, EREAT AARAA B
FEZAFTYA EXEE Aol dAdEn ey
FEAN gg Agseh
ol B3 I5E AERT dFgE HrIEY 1
Fig. 1. Sample regions. REXS 98 FEEAT 1509 dgxa 23
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Table 2. Sample regions in each grade

Grade Number Sampling Region
@ Mt. Palgon area, Dohakdong, Dong-gu
Gradel ®@ Samoongin Bridge area, Dalseong-gun
©) Mt. Bisle area, Ugamuyn, OKpo, Dalseong-gun
@ Gumho River area, Ipsukdong, Dong-gu
Grade2 ® Duryu Park area, Durywdong, Dalseo-gu
® Children’s park, Hwanggumdong, Suseong-gu
@ Sinpyundong area, Dong-gu
Grade3 ® Yulhadong area, Dong-gu
O] Daechondong area, Dalseo-gu
© junglidong area, Seo-gu
Grade4 @ Bangchondong area, Dong-gu
®@ Songhyundong area, Dalseo-gu
® Daegu 3 industrial region, Nowondong, Buk-gu
Graded @ Dong-a department store, Dongindong, Jung-gu
® Sungsu_industrial region, Dalseo-gu

Table 3. Table for field survey(Ex: The third Dae-Gu industrial region)

Field survey

Lend use pattern | Industrial buili-up | NPT OF | Ny g0 gagp ke | 208 8 77
topographic maps Direction NW
Multi-Criteria Contents Multi-Criteria Contents
Permeability surface 5% Impermeability surface 95%
Green coverage 5% Building structure 2 floors
Water space . Paving materials & colors Asphalt(gray black)
Topography Flatten(25m) Human impact Meta-hemeroby
Plants

Stratum structure 1 stratum

Less than 10 species(Campsis grandiflora, Pathenocissus tricuspidata, Buxus
microphylla etc.)

Species
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Fig. 3. Map of Dae-gu.
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Fig. 2. Analysis map of surface temperatures.
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Table 4. The present state of surface temperatures
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Human
mmpact
928
000
- 798
000
-531"
042
534"
040
-573"
026
798
000
600”
018
956"
000
1.000

Paving
materials
& colors

907
.000
- 876"
000
6"
022
028
-.305
194

876
.000
664"
007
1.000

Building
structure
ol
052
- 667
007

5
036
-.227
A16
-.201
.366
667
007
1.000

Impermea—
bility
surface

368
000
-1.000"
.000
-89
000
-.273
325
-406
133
1.000

-580"
024
406
133
513
061

-.163
561

1.000

Topography

-405
13H
273
325

-.257
356

1.000

1011

Green | Water

coverage| space
-670°
006
859"
000
1.000

-868
000
1.000

Permeabili

-

Surface
temperature
1.000

Sig

Pearson

Sig
«. Correlation is signification at the 0.01 level{2-tailed)

Sig
=, Correlation is signification at the 0.05 level{2-tailed)

Sig
Paving materials | Pearson

Sig.
Pearson
Sig
Pearson
Sig
Pearson
Sig
Pearson
Pearson
Sig
Pearson

Pearson

Surface
temperature
Permeability

surface

Green
coverage
Water space
Topography
Impermeability
surface
Building structure
& colors
Human impact

Table 5. Correlations of surface temperatures and mudti-criteria
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‘ Coefficient
Independent variable J;?gg}eemg}r; Constant term R-square F
Permeability surface X1 -148" 20.282° 753 39.716"
Green coverage X2 -.116" 26.331° A48 10561 °
Water space X3 -130 21.827" 164 2.546
Topography X4 -15x107 7 2992 336 6580
Impermeability surface X5 148" 14.503" 753 39.716"
Building structure X6 1322 18470° 261 4596
Paving materials & colors X7 43487 6.49" 823 60.351°
Human impact X8 549" 205 361 80505
' ¢ Correlation is signification at the 0.01 level(2-tailed)
“* ¢ Correlation is signification at the 0.05 level(2-tailed)
""" ! Correlation is signification at the 0.10 level(2-tailed)
Table 7. Multiple regression model
Model Coefficient R-square F
Independent variable term(X1) -5.98x10°"
Independent variable term(X2) 0.869" 906" 57.734"
Constant term 4536"

" @ Correlation is signification at the 0.01 level(2-tailed)
** ! Correlation is signification at the 0.05 level(2-tailed)
""" ¢ Correlation is signification at the 0.10 level(2-tailed)
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