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Abstract This study aims to effectively respond to urban local rainstorms by classifying the risk against flood damage
for each use district. The risk classification is based on sensitivity analysis of the socio-economic damage caused by
local rainstorms in Changwon city, Korea by a Fuzzy model using data, such as the districts that provide institutional
bases for land use, land prices, which estimate the property values, and floor area ratios, which measures the density
and areas of flood damage. The analysis result indicated that flood damage in five districts of Changwon (Masan
happo-gu, Masan Hoewon-gu, Sungsan-gu, Euichang-gu, and Jinhae-gu) is highest in the order of commercial areas,
residential areas, industrial areas, and forests, which was attributed to high land price and floor area ratio of
commercial areas. On the other hand, specific analysis in Masan Hoewon-gu and Sungsan-gu was different from the
previous result, indicating that the risk against flood damage may vary according to the districts depending on their
local conditions. The analysis from this study can be applied to future urban planning and be used as a guideline
to estimate the potential flood damage. Overall, this study is meaningful in that it proposes an effective management
of land use as a new resolution to mitigate of urban flood damage within a broader perspective of climate change
and urbanization.
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landscape
(altitude, slope) Hydrography
(inundation depth,
. land use (use district, impervious flood duration,
rainfall N N
(rainfall ratio, development area, flow velocity,
’ development density) flood wave, earth
storm, etc.
and sand)
Urban Disaster Prevention
Facility(drainage facility, erosion P flood damage
prevention facility)

Fig. 1. Influence factors of flood damage
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Fig. 2. Distribution of national flood damage in Korea
Source: A Study on the Effective Reducing for Prevention the Urban

Flood Damage, Infrastructure and

Transport, 2008.

Ministry of Land,

N
~
H
[1h]

B
H

= o il

AN 2ol
dn rlo

e
Ry

>

© ot o
N
o
1|
o
:(I)I:'

ol
_>4‘ a4
oy 1o
SN
©
o
R-)

ol
o
Y
>
L

Ju f
4

Eop
Y
o

o,
oo e off g
ﬂ%}fnﬂn
%Eﬁ

%

£
=3

M

R

>
ofo
o
ot %0 rir

to 32 O
=

g 2
£

ooz
=
o?—‘

5!
My
ot
L
B
N

O\Jﬁjﬂ._@oﬂa\ﬂ
M

r
g
e Ilg I

mo b wv (TR R oox

ANl AL 9l
o4 Exlo]ge] AwA 7]kl
15919 37t

ek

o

Y 02 44 2 o N ER 42 o2
2 i
18
o
<
N
o

)

2
d
o,
rir
o
[}
-0,
o
o
=
i
ol
ol
&
b

2

Y
Wy s

b9

2 o
o flo
ok
2
>
Og(:,“

ol
ot
32
T

[e]

=

A el o) 1471
Wl SEe) AE 3 o] go
$EA 9] Aol o
o gete] A,

-

e
N Ro

2
W)
i)

Hd

i

=
@ 3
i

}\O]—

>
W
(e}
2 W

)

k1
>,

A]



FFAE | &= BA) A8 A4B, 2017

A, BYA, HAAd oz Aad

Table 1. Selection of key indicators of use district

High Class Middle class
Residential
Commercial
Use district
Industrial
Green
w3, A5 AU A2 96 Ansn Aue} 54
£ ARk Aaala Al A7 FE ol F7] o
So] AATES F|F02 EAo]§ ZHo|A EAX]
W 3 Tbssh] 918 dRAAANA At Qe
=AY BAANE AgFGon, A% WA L
wol whe} Sat g Aow daEel 48 A%
= At
A5olals 483} Balste] E - Felers 9l

Table 2. Flood damage for a typical residential property

. P 1
Depth of Damage to the | Damage to services :S(:rlta
floodwater building and fittings property
damage
Mmlm?l da‘?agc 0 Damage to electrical
the main building. .
equipment and other .
Floodwater may services in Possessions
Below enter basements, and furniture
. basements and .
ground floor|cellars and voids cellars in basements
level. under floors. . and cellars
. . Fittings in basements
Possible erosion damaged.
and cellars may need
beneath to be replaced
foundations. P )
Damage to internal
finishes, such as Damage to
wall coverings and |electricity meter and
.. . Damage to
plaster linings. Wall |consumer unit. sofas. ofher
coverings and Damage to gas furnit,ure and
linings may need to|meters and low-level clectrical
be stripped to allow |boilers and oods
walls to dry out.  [telephone services. ;g)ama' e to
Up to half a|Floors and walls  |Carpets and floor small &
metre above|will become coverings may need ersonal
ground saturated and will |to be replaced. possessions
level. require cleaning and | Chipboard kitchen 1200 4 in ’
drying out. Damp |units are likely to .

. 1 kitch
problems may require replacement. c(:lwli:)arld: en
result. Chipboard | Washing machines, mf be
flooring likely to  |free standing con);aminate J
require replacement. |cookers, fridges and
Damage to internal |freezers may need to|’
and external doors |be replaced.
and skirting boards.

More than Increased damage DaAmage to hlgher Damags: to

half a metre K units, electrical possessions
to walls, possible . R

above services and on higher
structural damage. .

ground level. appliances. shelves.

Source: CIRIA, Designing for Exceedance in urban Drainage, Good
Practice, 2006[9].
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WA} AR o] FAG WA o] W5 A9 ol
& Aol Qi o Fslrk 24 A4 02 EHa)
71 w15 ool 3ol &, Waslavt a2 gs
Qe Aol F4el A2 TAe7|e] REF Aol
o bl slEe] A 9 ddeld REAe
ofgt SAbAAY ofeles FHY S 9 Ba ol
AgRre) $As G 2 BPHOR UYL 5 9=
HASE YRS FE3H] AN AL £AE F
8 A ARIUEE BAsaA Fuk

3. Zn & 1 H
3.1 A BEXY
FAN ZAIIEA GRS £AY ARFS A A
3} Table 3, Fig. 33} 201, =A% 2}0] 466,228 A m' S
2 A 54.5%0]3, THa]x|elo] 83,111 m(9.7%),
FAAGe] 181,683 m(21.3%), AIFH R Ao
105,408 m'(12.3%)Q] A o2 A AT
Table 3. Current status of Changwon use district
Area N
(thousand™) Proportion (%)
Total Sum 854,768 100.0
Sum of Urban areas 466,228 54.5
Residential 57,644 124
Urban Commercial 9,383 2.1
areas Industrial 38,285 8.2
Green 360,461 77.3
Management 83,111 9.7
Agriculture 181,683 213
Conservation 105,408 123
Undefined 18,338 22

Source: 2025 Fundamental Urban Planning of Changwon, Changwon, 2014.
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Fig. 3. Current status of use district of Changwon

3.2 SEX|YE A Y BHE 24
FIGAAAA AT Y SEADE A
AN FE3tol HolHE FEHeT. FAN 87

W FAR| 7R F 198,138 0], nlalE T 56,0487,

whaksE 1 35,2777, A4 13,9077, 9% 41,606
A, T 51,3002 HolE = ﬂia‘}d T=3sdrh
7} PERE §EAY FAXILY Bk dAge®
AR o] b 2o Aow JEtow FARAY, F
JA A, BAAY Fo g vEyt) npks gyte] A
JA A, FHAA, FAAY, BAAA Fo 2 YEPg o
o Holgk, gk, Begre AF-A U4 Table 4
o} )

Table 4. Land price for each use district

District Land use — Land Pnf e (Won)

Minimum | Maximum | Average

Residential 185,674 778,279| 431,176

Masinhappo Commercial 233,076 1,995,026/ 985,878

Industrial 92,651 1,108,859 422,456

Green 19,386 149,069| 57,198

Residential 263,469 626,467| 479,336

Masan Commercial 587,271/ 1,029,207| 870,516

Hoewon Industrial 328,891 626,515| 536,606

Green 31,303 163,741 91,478

Residential 86,850| 1,431,222| 758,240

Chang Commercial 392,700 2,128,028| 1,620,230
Sungsan 5

won Industrial 35,700 715,782| 438,049

Green 4,120 221,524| 107,620

Residential 191,813 1,004,725| 531,555

Buichang Commercial 191,416 2,247,306 672,227

Industrial 57,600| 614,744| 207,030

Green 5,110| 315,000{ 96,708

Residential 161,428 676,534| 339,484

Jinhae Commercial 145,333 1,144,320| 549,940

Industrial 6,900| 350,727| 236,417

Green 7,963| 349,390| 93,197

Source: Appraisal Information System, Official Appraised Land
Value, Korea Appraisal Board 2016.
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2 Aol7t fle Ao Uswth Adig, Aigh BT
ko] AFAS 82 Table 5¢F Zth
QurQ) S dAA e el FAH el
TAAZIY =3, FAAGET FAA G A EC] =
2Rk, A o] 34 B B4l uhe} g te] wAE ¢
© gl AAE ok Q7 Aoe] BAA%E Fa
BolFa gtk HhEATel A FAAe] v
ARREA o] 1Ak i AR AR FUAY
o A4 97t F& Ao ek ety 2YA
o] FAAE FAAGRG e Ao Bod
g, AT RA 2SR Y] GFE dFEe] gl
W, A9 cdjdel FAE] Fds] HE3 A%
BEo] AFY oz AAHo] Q= whee] FAX| o] 4
G Aze] FHAE 13H ol HES FAXTL Bol A
HA7] witel] FPAFETt FAAG SAE] FdE gk
ol ¥ & o gyt
Table 5. Floor area ratio for each use district
Floor area ratio (%)
District Land use Minimum | Maximum| Average
Residential 30.42 138.30 89.93
Masinh Commercial 27.52 22947 117.94
SRR [ dustrial 8.63] 13825 6577
Green 0.76 44.43 26.63
Residential 49.35 117.23 100.98
Masan Commercial 74.68 185.02 96.66
Hoewon Industrial 0.44 73.91 60.74
Green 8.62 5297 28.66
Residential 15.49 116.05 89.27
Chang S Commercial 90.39 299.49 255.73
won | U T dustrial 541 7918|2260
Green 5.59 71.20 40.53
Residential 49.91 120.58 95.51
. Commercial 25.3 258.64 118.44
Euichang .
Industrial 25.47 112.97 52.48
Green 0.03 66.79 34.94
Residential 24.78 140.99 79.02
. Commercial 21.62 189.63 116.76
Jinhae -
Industrial 7.28 103.29 37.78
Green 5.11 80.10 24.19
Source: Changwon city Data in Construction and Landscape

Department, 2016.
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55 Orange zone
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Fig. 6. Risk Mapping
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