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Development of the Urban Flooding Risk Prevention System(III)

Lee Sangeun, Kim Jongwon, Han Woosuk, Lee Byoungjae, Lee Jongso, Kim Seulyea

Key words: Urban Flood, Natural Disaster Management, Prevention, Policy Aid System

As urban flooding is becoming more serious, the national disaster policy calls
for expert groups’ participation, technical support, and institutional settings,
which are necessary for central and local governments, and other groups to
take their own roles with bigger responsibilities. With a focus on technical
support, this 3-year project aims to develop a policy supporting system, which
can be used to relieve persons in charge of urban planning in municipalities of
technical burdens, and offer the responsibility to necessarily implement the
minimum level of disaster prevention measures.

At the 3rd year step of the project, we carried out five studies, as follows.

First, we developed basic information useful for persons in charge of urban
planning to easily recognize risks due to urban flooding within their
administrative boundary. We categorized municipalities according to their
circumstances related to urban flood management, and developed urban flood
risk profiles in order to deliver basic information to municipalities effectively.

Second, we attempt to provide more technical and more reliable risk
information for the area at high risk due to urban flooding (called a priority

management site, PMS). To provide those information, we applied the prototype
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of risk assessment methods, which were proposed at earlier steps of the project,
to the southern region to two municipalities. We thus (1) identified the
boundary of PMS through selection of municipality, investigation of past
damage records, field investigation and interview, and also geo-hydrological data
analysis, (2) generated future rainfall scenario data with consideration of climate
change impacts on probabilistic characteristics of short-term rainfall, (3)
analysed various reasons of urban flooding by using simplified hydraulic
methods. Based on the results of hydraulic analyses, moreover, we could develop
various risk maps regarding hazard, impact, exposure, and vulnerability.

Third, we also applied the method, which were proposed at the 2nd year of
the project, to spatially determine risk hotspots within PMSs in order to help
the persons in charge plan and execute urban flood management measures at
proper locations. To this end, we (1) set out the evaluation criteria according
to gridded risk information which can be acquired from the system, (2) linked
a pairwise comparison method, AHP, with a priority rank method, PROMETHEE
so that grids with higher priority could be selected as risk hotspots.

Forth, we finished developing the urban flooding risk prevention system as a
‘vessel” for all project outputs and also for a ‘messenger’ between system managers
and system users. For municipalities selected as preliminary study sites, we
constructed the DB, and displayed it on the user environment. Then, we discussed
the quality of the system, gathering various practitioners and experts.

Fifth, we examined political strategies for improving usability of the system
operation.

With all results, we conclude that the developed system should be used (1)
to determine the areas where central government and municipalities put their
efforts to decrease urban flood risks, and (2) obtain reliable information

necessary to make field-oriented countermeasures.
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xIA 1

BEEH1-1 | EA

e 2| XXt fdst tha]Ha 2t
CH-&RIRER|
T CHe S =iy M= 4ag 49 | HESENRIT | HEEEAR |
B | HHAL | A HE=A| MFHZA|
4 304
uie ztoze | MM/ | 684 | 729 71.6 75.6 75.6
74 100
wie ztozie | MM/ | 811 87.1 86.2 90.3 90.3
i
M 30
uig ztoze | Mm/hr | 740 | 825 78.7 -
& 1004
BIE Zto7T mm/hr 87.9 98.9 95.0
EESE % 17.2 10.2 12.7 9.4 8.0
b5 0
BIRIAYE | km/km? | 43 0.9 1.8 2.6 1.7
ol-
E);' Jf’ % 4.1 5.4 8.9 3.4 2.9
Her
X5l H=2
'°L|;§ shm? | 37 4.2 33 5.7 2.7
=
EX0|2
Z0
s A==
i*DIfE E/km? | 315 34.4 15.5 41.7 29.9
=
SO )
A e | Wkm 0.4 0.4 0.7 0.3 0.2
=L /km? | 2,155 619 656 481 194
A3 7R
ﬂ; T zirpr | werim? | 06 0.3 0.3 0.3 0.2
AgAto | okl /km? | 15,541 | 24,904 | 20,036 10,854 5,394
XtE: xR 2
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2) M= A2 7E E2 AL

FEH2 | ¥IA2F

HxE

2R AU Y=

e = (mm/hr) RCP8.5 (mm/hr) EHS12H(%)
30yr 100yr 30yr 100yr 30yr 100yr
MEEEA 81.1 96.4 90.8 108.3 12.0 12.3
SN 82.4 99.2 90.7 109.6 10.0 10.5
CHH2 A 53.1 62.8 56.3 66.5 5.9 5.9
QITESA| 75.0 89.1 84.0 100.1 12.0 12.3
LTI 68.6 81.2 73.8 87.3 7.4 7.5
CHEESA| 69.0 80.5 72.8 84.8 5.5 5.3
SN 61.5 73.8 65.7 78.8 6.8 6.8
7rgt 75.4 89.6 83.7 99.8 11.0 1.4
ZEA 67.1 81.0 721 87.2 7.5 7.7
PARN 66.6 78.4 70.7 83.3 6.2 6.2
Z1HIAl 72.9 87.1 82.5 98.9 13.1 13.5
& 68.0 81.0 72.1 86.0 6.0 6.2
LA 52.3 61.8 55.4 65.4 5.9 5.8
RN 60.6 72.6 64.6 77.4 6.7 6.6
=N 69.1 80.6 72.9 84.9 55 5.3
i 64.2 76.4 68.1 81.1 6.0 6.1
nEShy 57.2 68.1 60.0 71.5 4.9 5.0
J(_gi% 73.2 87.4 82.8 99.2 13.1 13.5
OUA| 81.2 96.5 90.9 108.4 12.0 12.3
nEsh 68.4 80.8 73.5 86.9 7.4 7.5
sd 85.5 102.0 95.5 1141 1.7 11.9
4= 68.7 81.2 73.8 87.3 7.4 7.5
STA 69.6 81.9 73.5 86.4 5.6 55
nizSIN 81.1 96.4 90.8 108.3 12.0 12.3

At=2: OJAr2 2|(2017a)
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Az = (mm/hr) RCP8.5 (mm/hr) H312H(%)
30yr 100yr 30yr 100yr 30yr 100yr
A 81.2 96.5 90.9 108.4 12.0 12.3
YA 84.4 100.7 941 112.4 1.5 11.7
FeEN 72.5 8b.7 81.3 96.7 12.1 12.8
b 53.7 62.7 56.2 64.5 2.8 2.9
Tl 69.2 81.9 74.4 88.1 7.5 7.6
TEA| 81.2 96.5 90.9 108.4 12.0 12.3
THOIA| 52.8 62.1 55.2 64.9 4.6 4.6
AR 74.6 88.6 80.0 95.3 7.2 7.5
i i 52.4 61.9 55.4 65.4 5.8 5.7
A 80.6 95.8 90.2 107.6 12.0 12.3
I 69.4 81.2 73.3 8b.6 5.6 55
HA| 71.8 85.5 76.3 91.1 6.3 6.5
ATA| 59.0 69.8 62.1 73.5 53 5.4
AZA| 81.1 96.4 90.8 108.3 12.0 12.3
ZISHA| 77.5 93.3 86.4 104.3 1.5 11.8
LAl 66.3 78.2 70.6 83.3 6.5 6.5
HUFA 81.2 96.5 90.9 108.4 12.0 12.3
HEHAl 70.2 83.4 74.8 89.0 6.5 6.7
ol 81.2 96.9 91.1 108.9 12.2 12.4
=LA 69.4 81.2 73.3 85.7 5.6 55
oot 58.9 68.3 62.3 72.6 5.8 6.3
He 68.7 81.2 73.8 87.3 7.4 7.5
T 69.7 83.1 73.7 87.7 5.6 55
SFHA| 81.2 96.5 90.9 108.4 12.0 12.3
SoflA| 67.1 81.0 72.1 87.2 7.5 7.7
SIA| 57.5 67.1 58.8 68.5 2.3 2.1
okt 57.5 67.1 58.8 68.5 2.3 2.1

Kp2: oAt 2|(2017a)
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Az = (mm/hr) RCP8.5 (mm/hr) H5HH(%)
30yr 100yr 30yr 100yr 30yr 100yr
e 70.0 83.0 74.2 88.1 6.0 6.2
Z8A 53.5 62.4 54.9 64.1 2.6 2.7
A 72.9 88.1 81.5 98.6 11.8 11.9
HEA| 81.6 96.4 89.1 105.6 9.2 9.6
HY7 84.2 100.4 93.8 112.0 1.4 11.6
Hed 62.7 73.2 65.5 76.4 45 4.4
=l 46.1 54.6 48.7 57.7 55 5.7
Horet 71.2 84.7 75.8 90.3 6.4 6.7
204z 79.7 94.0 86.6 102.5 8.7 9.0
BHA 81.1 96.4 90.8 108.3 12.0 12.3
ARHA 72.3 86.3 80.9 96.9 12.0 12.3
Eshe 68.1 81.1 72.2 86.1 6.0 6.2
A 50.9 61.0 54.1 64.9 6.3 6.4
A 53.1 62.0 54.5 63.7 2.6 2.7
ARLA] 78.2 92.5 84.6 100.4 8.3 8.5
ME 81.4 96.1 88.8 105.3 9.1 9.5
SEA 80.8 96.1 90.5 107.9 12.0 12.3
da 58.3 69.1 61.8 73.3 6.0 6.0
Et;iil)\l 69.3 81.5 73.2 86.0 55 54
EFA| 57.2 68.1 60.0 71.5 4.9 5.0
ZEA| 80.7 95.9 90.3 107.7 12.0 12.3
S 69.6 82.4 74.5 88.4 7.1 7.2
A 79.5 94.6 87.7 104.5 10.4 10.5
AEA 81.1 96.4 90.8 108.3 12.0 12.3
Lokt 55.8 65.1 57.0 66.4 2.3 2.1
OR&EA| 69.8 83.1 73.7 87.7 5.6 5.5
QrEA| 50.7 59.5 52.5 61.7 3.6 3.7

X2 OJAF2 Q|(2017a)
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Az = (mm/hr) RCP8.5 (mm/hr) EHSI2H(%)
= 30yr 100yr 30yr 100yr 30yr 100yr

QRAMA| 81.0 96.3 90.7 108.1 12.0 12.3
QHIA 70.2 83.2 76.5 91.0 9.0 9.4
QIUA| 80.6 95.8 90.2 107.6 12.0 12.3
S 57.2 68.1 60.0 71.5 4.9 5.0
QLA 71.6 86.2 78.7 95.0 9.9 10.1
At 62.1 74.5 66.0 79.3 6.3 6.4
AFA 81.2 96.5 90.9 108.4 12.0 12.3
2t 71.3 84.3 80.0 95.1 12.2 12.9
(GEN 85.5 102.0 95.5 114.1 1.7 11.9
(GEON 70.6 83.4 79.2 94.2 12.2 13.0
M 81.2 96.5 90.9 108.4 12.0 12.3
gz 66.9 79.0 71.4 84.4 6.7 6.8
gz 43.0 51.2 45.3 54.0 54 55
g 66.4 77.6 69.9 81.4 5.1 5.0
gz 58.3 68.1 59.9 69.9 2.7 2.5
U 43.0 51.3 45.4 54.1 5.3 55
gEz 58.7 68.1 62.4 72.8 6.3 6.9
HZA| 56.4 65.6 58.9 68.7 4.4 48
YA 52.0 61.5 55.1 65.1 5.9 5.8
Of| &t 721 85.7 76.7 91.2 6.4 6.4
oI 53.5 62.4 54.9 64.1 2.6 2.7
QA 71.0 84.0 78.9 93.9 1.2 11.8
SHZ 68.5 79.9 72.2 84.2 5.4 5.3
Rt 75.2 89.2 82.0 97.3 9.1 9.2
ez 71.7 85.3 76.2 90.9 6.2 6.5
2| 71.6 84.7 80.3 95.5 12.1 12.8
22 43.1 51.3 45.4 54.1 5.3 5.5

Kp2: oAt 2|(2017a)
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Az = (mm/hr) RCP8.5 (mm/hr) H312H(%)
30yr 100yr 30yr 100yr 30yr 100yr
HFEA 63.2 73.7 68.5 80.4 8.4 9.1
=47 69.7 82.3 77.8 92.5 1.7 12.4
SIE 68.6 81.8 73.3 87.5 6.8 7.0
e 52.9 62.1 55.1 64.7 4.1 4.2
QA 81.0 96.2 90.6 108.1 12.0 12.3
IFEA| 81.2 96.5 90.9 108.4 12.0 12.3
OIFA| 70.6 83.4 79.2 94.2 12.2 13.0
SN 72.1 85.9 76.7 91.6 6.4 6.6
QIHI 57.2 68.1 60.0 71.5 4.9 5.0
el 71.8 8b.5 76.3 91.1 6.3 6.5
Sy 68.6 81.1 73.7 87.2 7.4 7.5
e 71.8 85.5 76.3 91.1 6.3 6.5
& 82.3 98.1 91.4 109.0 11.0 11.2
TA 71.9 8b.6 76.4 91.2 6.3 6.5
ez 63.5 75.7 68.0 81.3 7.1 7.4
SN 71.4 84.9 76.0 90.6 6.4 6.7
HIHA| 58.9 68.3 62.4 72.7 5.9 6.4
Foye 68.7 81.7 72.5 86.1 54 5.4
e 55.9 65.3 57.2 66.6 2.3 2.1
ok 71.9 8b.6 76.4 91.2 6.3 6.5
TIFA 70.6 84.2 77.4 92.6 9.7 9.9
T 69.8 83.1 74.0 88.1 6.0 6.0
g 71.2 8b.6 78.3 94.3 10.0 10.1
A 73.5 87.9 83.0 99.5 12.9 13.3
TIOHA| 69.8 83.1 73.7 87.7 5.6 55
H# 64.2 76.4 69.0 82.2 7.5 7.7
Sl 66.8 80.3 73.7 88.7 10.3 10.4

Kp2: oAt 2|(2017a)
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Az = (mm/hr) RCP8.5 (mm/hr) H312H(%)
30yr 100yr 30yr 100yr 30yr 100yr
&7 49.3 58.3 52.1 61.7 5.8 5.7
3L 79.4 93.7 86.3 102.1 8.6 8.9
HEA 68.2 80.1 71.9 84.3 54 5.3
=M 59.0 70.1 62.5 74.4 59 6.1
SFM 61.7 72.0 66.5 78.0 7.6 8.2
e 52.2 61.6 55.2 65.2 59 5.8
EHEHA| 447 53.3 47.2 56.4 5.6 5.7
EfQr 81.5 96.4 89.1 105.6 9.2 9.6
ST 731 87.4 82.8 99.2 13.1 13.5
Ok 81.2 96.5 90.9 108.4 12.0 12.3
Jad 63.7 75.7 68.1 81.2 6.9 7.3
HEHA| 69.8 83.1 73.7 87.7 5.7 5.6
A 80.1 95.2 89.5 106.8 1.7 12.1
SSA 57.6 68.7 61.3 73.1 6.4 6.4
SfgAl 81.0 96.3 90.7 108.1 12.0 12.3
ofst 70.7 84.2 76.0 90.7 7.5 7.6
e 73.1 87.3 82.6 99.0 13.0 134
et 68.2 81.3 72.4 86.3 6.0 6.2
i b 63.5 74.7 66.9 78.6 53 5.3
s 68.1 81.1 72.2 86.1 6.0 6.2
sig= 57.5 67.1 58.8 68.5 2.3 2.1
= 81.3 96.0 88.7 105.1 9.1 9.5
M2 60.4 72.0 64.5 76.9 6.7 6.9
SHAA| 75.8 90.1 83.2 99.1 9.7 10.0
Sl 69.1 81.8 74.4 88.0 7.6 7.7
=1 57.2 68.1 60.0 71.5 4.9 5.0
gy 61.1 71.2 65.5 76.7 7.2 7.8

Kp2: oAt 2|(2017a)
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