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Abstract

The aim of this study is to improve Potential Flood Damage(PFD) that a flood risk assessment technique used in the
National Water Resource Plan comprehensive plan for water resources, which is a top—level plan related to domestic
water resources and Flood Risk Indices. Both methods are used to evaluate flood control risks. However, there is a
problem of reliability because the problem of data utilization and the damage that occurred in a specific area are
applied as an average concept. Therefore, this study improved the method for analysis by components and the flood
inundation area was limited to flood damage area. Also, the improvement of the method and the application of the
recently provided GIS data to the flood damage prediction area were proposed to improve the usability of the existing
method. The existing analysis method and the improved method were applied to the test watershed by each case.
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Table 1. Components of Potential Flood Damage

Components Sub—Components
* Population Density, Fp
*P t
Potential, roper. v .FPF
F + Urbanization, Fy
ro * Social Overhead Capital(Railroad, Bridge, Road),
Fsoc
* Flood Damage Cost,F
Likelihood M £
« Probability Rainfall(100year), Fp,
Risk
F * River improvements, F;
R1
Protection |*Dam and Reservoir, Fp,
* Pumping Station, Fpyyp
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Table 2. Grouping by Potential Flood Damage characteristics

Components | Potential Risk Direction of .ﬂOOd control
project
« Strengthening flood
A Group 0.5 or 0.5 or defense facilities
more more
* Structure measure
* Flood protection facility
B Gro 0.5 or |Less than | installation
up more 0.5 « Structure measure &
Non-Structure measure
Less than | Less than .
C Group 0.5 05 Nature—friendly
Less than| 0.5 or | < Considering basin condition
D Group .
0.5 more (washland establishment, etc)
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Fig. 1. Flood risk indices components
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Table 3. Flood risk grade & Flood countermeasure by group
Grade | Flood risk range Classified by vulnerability Countermeasure
5 08 - 10 5 grade A |° Need to strengthen flood |+ Levee
Protection vulnerability » 0.75 & group protect facilities * Dam
4 06 - 0.8 Hydro-geological vulnerability > 0.75 * Establishing structural measures | « Channel maintenance
0.4 ~ 0.6 * Need to strengthen flood |« Rising reservoir
B protect facilities * Residents of migration
Protection vulnerability > 0.6 & group * Establishing structural & | Storm gnd flood Insurance
3 04 - 06 Socio—economic vulnerability) 0.6 non-structural measures (obligation)
* Flood forecast warning
0.0 ~ 0.2 * Need to strengthen flood |« Storm and Flood Insurance
] C protect facilities. but, Focus | (choice)
.Hydro—ge(.)loglcal ) 05 or group | on non-structural measures | * Flood forecast warning
- Socio—economic vulnerability > 0.5 « Landuse and Building Control
2 02 - 04
Hydr(?—geologica‘l VUlﬂefabﬂ_it_Y =05& D | Nature—friendly watershed |« Reservoir & wetland
Socio—economic vulnerability <= 0.5 rou management * Restoration of the ecological
1 0.0 - 0.2 1 grade group of Streams
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Classification Existing

Improvement

Population density / Unit area

Population by local government*Area ratio by unit area | Population by local government®Residential area ratio by

unit area / Unit area

Urbanization (Landuse™®Area ratio by unit area) / Unit area Urban area/Unit area

SOC

{(Road and Bridge length*Road and Bridge Unit)*Area
ratio by unit area} / Unit Area

Traffic area/Unit area

% Residential area, Urban area, Traffic area using by Land Cover Map

Table 5. Improving flood risk indices

Components Classification

Existing

Improvement

Socio—Economic | Population density

Population by local government*Area ratio by | Population by local government * Residential
unit area/Unit area area ratio by unit area/Unit area

Frequency of hourly

Heavy rain watch

o rainfall P>=50mm (6hour »>=70mm or 12hour »=110mm)
Climatic v C O - -
requency of daily _ eavy rain warning
rainfall P>=150mm (6hour »>=110mm or 12hour »=180mm)
Table 6. Watershed Status
River Basin Basin Code | Area (ki) SGG
Namhan River | Chungju—-Dam Downstream 1005 524.42 Wonju-Si, Yeoju—Si, Chungju—Si
Sum River Sum River 1006 1.491.01 Wonju-Si, Hongcheon—Gun, Ho‘engs‘eong—Gun, Yangpyung—Gun,
Yeoju—Si
Namhan River | Namhan River Downstream 1007 2,072.772 Gwangju~Si, Ansung-Si, Yangpyung=Gun, Yeoju~Si, Youngin-Si,

Icheon—Si, Eunseong—Gun
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Table 7. Change of PFD(potential) by case compared to existing methods
Mid watershed 2009 2010 2011 2012 2013 2014
1005 0.653 0.643 0.590 0.563 0.536 0.505
PFD 1006 0.126 0.114 0.114 0.116 0.122 0.130
1007 0.704 0.752 0.807 0.822 0.830 0.836
1005 0.445 0.431 0.385 0.358 0.334 0.308
CASE 1 1006 0.194 0.186 0.185 0.188 0.192 0.199
1007 0.789 0.835 0.889 0.902 0.910 0.915
1005 0.436 0.422 0.377 0.351 0.260 0.233
CASE 2 1006 0.342 0.331 0.331 0.333 0.320 0.327
1007 0.698 0.745 0.798 0.811 0.897 0.903
1005 0.409 0.394 0.347 0.322 0.334 0.306
CASE 3 1006 0.265 0.258 0.257 0.260 0.194 0.202
1007 0.779 0.825 0.878 0.891 0.909 0.915
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Existing CASE1

CASE2 CASE3

(a)2009-2010 (€)2009-2010

(€)2009-2010 (2)2009-2010

(b)2011-2014

(d)2011-2014

(H2011-2014 (h)2011-2014

Fig. 5. Potential Flood Damage calculation result (Mid watershed)

(c) CASE 2
Fig. 6. Potential Flood Damage change by Case(By 2009)
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Table 8. Flood Potential Damage change trend (unit watershed)

Group Existing CASE 1 CASE 2 CASE 3
A 33 11 28 44
B 45 37 42 42
C 50 58 53 53
D 76 98 81 65
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Table 9. Change of Flood risk indices by case compared to existing methods

Mid watershed 2009 2010 2011 2012 2013 2014
. 1005 0.553 0.393 0.388 0.461 0.394 0.388
Flfnodfcéfk 1006 0.577 0.647 0.659 0.598 0.59 0.527
1007 0.439 0.494 0.461 0.410 0.426 0.414
1005 0.536 0.374 0.369 0.486 0.419 0.412
CASE 1 1006 0.572 0.642 0.653 0.643 0.640 0.571
1007 0.432 0.485 0.450 0.381 0.396 0.384
1005 0.374 0.390 0.344 0.350 0.349 0.342
CASE 2 1006 0.626 0.713 0.589 0.635 0.639 0.523
1007 0.439 0.364 0.375 0.385 0.435 0.396
1005 0.356 0.373 0.327 0.378 0.377 0.370
CASE 3 1006 0.576 0.635 0.554 0.612 0.612 0.539
1007 0.407 0.333 0.343 0.336 0.355 0.346
Table 10. Change of Flood risk indices by case compared to existing grade
Mid watershed 2009 2010 2011 2012 2013 2014
. 1005 3 2 2 3 2 2
Flifdi?:k 1006 3 4 4 3 3 3
1007 3 3 3 3 3 3
1005 3 2 2 3 3 3
CASE 1 1006 3 4 4 4 4 3
1007 3 3 3 2 2 2
1005 2 2 2 2 2 2
CASE 2 1006 4 4 3 4 4 3
1007 3 2 2 2 3 2
1005 2 2 2 2 2 2
CASE 3 1006 4 4 3 4 4 3
1007 3 2 2 2 3 2
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Existing CASE1 CASE2 CASE3
( 1006 1006 \ { ’1006 ’1006
1007 1007 ) 1007 1007
1005 1005 ‘ ‘
(a) 2009 (a) 2009 (a) 2009 (a) 2009
’1 006 ¢ ’1 006
1007 1007 1007 1007
(b) 2010 (b) 2010 (b) 2010 (b) 2010
P 006 1006
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(o) 2011 (c) 2011 (o) 2011 (o) 2011
( 1006 { 1006
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(d) 2012 (d) 2012 (d) 2012 (d) 2012
’1006 { 1006 ’1006 ’1006
1007 1007 ) 1007 1007
(e) 2013 (e) 2013 (e) 2013 (e) 2013
’ 1006 { 1006
1007 1007 ) 1007 1007
) 2014 ) 2014 ) 2014 ) 2014

Fig. 7. Flood risk indices calculation result (Mid watershed)
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(d) CASE 3

Fig. 8. Flood risk index change by case (By 2013)
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Table 11. Flood risk indices grade change trend (standard

watershed)
Grade Existing CASE 1 CASE 2 CASE 3
1 0 0 0 0
2 42 46 39 40
3 141 141 138 135
4 21 17 27 29
5 0 0 0 0

Table 12. Flood risk indices group change trend (standard

watershed)
Group Existing CASE 1 CASE 2 CASE 3
D 28 36 27 31
C 14 10 12 9
B 162 158 165 164
A 0 0 0 0
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