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An Analysis of Cold Air Generation Area

Considering Climate—Ecological Function
—A Case Study of Changwon, South Korea-—

Bong-Geun SONG' - Kyung-Hun PARK'™
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ABSTRACT

The purpose of this study is to find out cold and fresh air producing areas using
climate—ecological functions in Changwon city, Gyeongsangnam-do, South Korea. The
evaluation of climate—ecological functions were composed of the six factors: patch size with
cold air generation and inflow functions, farmland and grassland ratio, mean slope degree,
cross section types, mean slope length and roughness of bottom in valley. The analysis results
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of each evaluation factor in the study area were divided into 5 grades according to the

capacity of cold air generation. The first-grade area with the highest factor values for cold air
generation was take up 3.51% of the total study area, second grade was 13.48%, third grade
was 31.65%, fourth grade was 27.28%, and fifth grade was 24.09%. According to the spatial
distribution of cold air producing areas, the valleys around Mt. Bongnim, Changwon tunnel,

and Anmin tunnel had higher evaluation grade. It will require the future research to establish

the climate-ecological conservation areas and to construct the wind corridor based on the

long—term microclimatic monitoring.

KEYWORDS : Urban Climate, Wind Corridor, GIS, Urban Heat Island
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FIGURE 1. Location of this study
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An Andlysis of Cold Air Generation Area Considering Climate ~Ecological Function

TABLE 1. Spatial and climatic characteristics of areal types

Areal types Code Remark Ventilation Thermal situation
Few flow Balanced daily range,
WAter surface WA WAter surfaces barriers dampened yearly range
Few flow
Trees TR Surfaces covered by barrier s, Balanced daily range,
trees effective as flow high cold air production
resistance
Unsealed unS Sealed areas without Few flow Balanced daily range,
areas buildings barriers cold air production
\Sweziletdh gria? SwoB Surfaces covered by Isolated flow Strongly pronounced
buildings impermeable materials barriers daily range
Variable, with little
Sealed areas Heterogeneous sealing . ST cooling at night and
with  variable SwVB rate and buildign lf31(1)%v \{)‘g;;{gﬁgy of possible high heat
buildings structures emission from
buildings;partly UHI
Areas comprised of
Low density LD detached building Medium flow Medium cooling effect at
areas structures and high barriers night
ratio of green surfaces
Areas comprised of : .
Medium MD buildings structures in Partlty  massive %iogvgt C?s\gngoreffgﬁctdiu%
density areas zSiurfelllCnedS with  green flow barriers heat emission, partly UHI
Areas mostly
. . comprised of attched o Very low cooling at
aHrlgl;S density HD buildign structure and g/[ailfsrfe“;g flow night, medium or high
low ratio of green heat emission, UHI
surfaces

Source : Eum, Jeong—Hee. 2008. Intergation of Climate Information into Spatial Planning in Seoul, South Korea.
Planen Bauen Umwelt der Technischen Universitat Berlin zur Erlangung des akademischen Grades Doktorin der
Ingenieurwissenschaften, vorgelegt von Master of Landscape Architecture

719 frEol mYsta, Qlede] WEHE
5740l tHEum, 2008).

i
&
QL
—& -
3

= el EAv
o2 FHsElA Al 2009). area
types ©H7]E2 EXo]&dd ol EXIE

Lol £AAAHRE &8st x 29 o] viA

i, ool wel Aodf8 ERaack

TABLE 2. Code and criteria of areal
types classification

Classification criteria

code

landuse

landcover

WA

lake, river, wetlands -

TR forests, parks, orchards —

farmlands, cultivated _

uns land
SwoB  roads, parking areas -
industry areas, vinyl
SwVB house, public facility —
areas
LD under 70% building
. ) ratio, under 5 floors
"""""""""""" residential,

MD commercial areas

under 70% building
ratio, over 5 floors

over 70% building ratio
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Small-Neighborhood Slope Position Classification
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FIGURE 3. Terrain classification scheme by TPI(Sermin, 2008)
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120 An Andlysis of Cold Air Generation Area Considering Climate ~Ecological Function

TABLE 3. Evaluation factors and criteria of climate—ecological functions

Evaluation Spatial Weighted Evaluation Spatial Weighted
factor characteristic score factor characteristic score
Patch size =Sl ; 4 Cross section concave 4
with cold air 0.~ lOkm‘ 8 types plane 2
generation 10 ~ 15k 12 convex 0
and inflow 15 ~ 20k 16 < 50m 0
functions 20 ~ 225ka 20 50 ~ 100m 2
25km* = 24 Mean slope 100 ~ 150m 4
Farmlands < 25% 3 length 150 ~ 200m 6
and 25 ~ 50% 6 200 ~ 250m 8
grasslands 50 ~ 75% 9 250m = 10
ratio 5% < 12 WA, unS 10
<5° 1 TR 8

5 Roughness of

Mean slope 0 715 : 6 bottim in SwoB 6
degree 15~ 25 8 valley LD 4
25 ~ 35° 7 MD, SwVB 2
35° < 6 HD 0

source : Marks, R., Muller, M. (HRSG.), Anleitung zur Bewetung des leistungsvermsgens des Landschaftshauhaltes(

[og)

ALVL).

Forschungen zur deutschen Landeskunde Bd. 229. Trier 1992

¥23, FNKIRE B (TR i Yue| T2

Ay zdy dHd Ar=Eer sy,
AARE ool digt Hrk= 2E77E Bol=d)
et AFAH 21E 18ste Hrkske A
ojt}, AAtEE 5~25°Y o], FTHfHe &
53 APHr; Q53 (P 4§, a8 A
Abdol7b Aa guket Ay A5E 7] FA )
A 7o A BIFATHA AN EA T,
2005; A-8-%, 2008). A7 AF-A o] A7
= AEIAR Al 7] sl WEls
= AFTEREY] AHeY FF7] fEol &
2t 249} FAA ¥vE TS AEste #HUt
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37 A 2 9 715S e HFHAY)

.
e AAl Hhaslge] s AHEW
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TABLE 4. Area and rate of each areal type

Areal types area (k) rate (%)
WA 19.22 6.51
TR 150.93 51.05
unS 55.22 18.68
SwoB 15.76 5.33
SwVB 37.04 12.53
LD 3.50 1.18
MD 4.30 1.45

HD 9.68 3.27
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FIGURE 5. Results of topographic analysis
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24.47
36.35
67.94
15.40
7.28
3.44
2.05
3.89
19.98
75.93
0.01
1.26
2.82

Area rate
(%)
39.18

Spatial
characteristic

concave

plane
50 ~ 100m

100 ~ 150m
150 ~ 200m
200 ~ 250m

250m =
WA, unS

< 50m
TR

D
HD

convex
SwoB

L

MD, SwVB

Evaluation
factor

Cross
section
types
Mean slope
length
Roughness
of bottom in
valley

(%)
55.57
10.48
17.13
16.59
1.46
7.51
18.64
72.39
44.26
21.63
18.57
15.53

Area rate

Spatial
characteristic

<5km2
5 ~ 10km2

An Andlysis of Cold Air Generation Area Considering Climate ~Ecological Function
10 ~ 15km2

15 ~ 20km2

20 ~ 25km2

25km2 <

15 ~ 25°

25 ~ 35°

= 25%
25 ~ 50%

50 ~ 75%

75%

<h°
5 ~ 15° 35°<

Evaluation
factor

Patch size
with cold air
generation
and inflow
functions
grassland
Mean slope
degree

Farmland
ratio

and

TABLE 5. Area rate of evaluation factors on climate—ecological function
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(a) Patch size with cold air
production and movement
functions

(d) Cross section types

(e) Mean slope length

(f) Roughness of bottom
in valley

FIGURE 6. Analysis results of evaluation factors about cold air production and movement
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(a) Evaluation value

(b) Evaluation grade

FIGURE 7. Spatial pattern in values and grades of cold air production evaluation
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TABLE 6. Score and rate of each evaluation
grade by natural break method

Evaluation

Grades score Rate (%)

1 over 38 3.50

2 28 ~ 37 13.48

3 18 ~ 27 31.65

4 10 ~ 17 27.28

5 under 9 24.09
a8

e Beagh Yrade 137 44 2
FUESAGY WA, B % EAUE,
FRANE, AUEFY, BRAALe), AR
Are ARNZ FAARE o] gstel 77
H7he AA ST B Brhedd Baas

2 wgow 5 SHow TR 44
§ o BAVFRAG oblEa g Fe
A EAAGezY 287 Kol s

()
BACle e, EAdd oz fd 2

o FoEE F7] AAAGLe L), F
dEd, RIEE ddje] AR Aow
Uebstth ol A9 T34 542 ditk
A9 Ayl 9 EFa Qlal, ofzkel| IE
717} 2 A E] T3

Sic. i, FAb)

Ho] g7} WA freld APz
B3 gk AR BAAGE R AFT
233} YAAGo ol FolA o], 7154w
4 Agol dokdt 455 Aele] iy rold
whebd me Aol A 27 BA
B2 255 FE4el A 48e 3]
&80 B & gle Ao driHy.

webd EAX 3 w4 o] A1 F A
Asel dd 234 2Ede fse] 96

FIGURE 8. Cold air generation area around central Changwon
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