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Abstract

In order to analyze flood damage mitigation effects, it is necessary not only to analyze inundation areas and depth through hydraulic
and hydrological analysis but also to estimate flood damages. Flood damages of structure and contents of buildings are generally
analyzed according to the flood depth. In this study, we developed and applied flood depth-damage functions for the school buildings
based on actual damage data. In addition, the development and modification procedure of flood depth-damage functions for school
buildings is presented in this paper, and the developed damage functions are verified by comparing them with the existing method. It
is expected that the process of developing and applying flood depth-damage functions presented in this study can be used in the cost
benefit analysis of flood damage mitigation measures.
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Fig. 1. Procedure of depth-damage function development
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1,535,093 258,647 3,694 - 0% 0% 2
1,428,934 29,366 20,253 - 1% 0% 3
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Fig. 2. Depth-damage function on school building based on field survey
Table 2. Estimated damage rate by depth-damage function based on field survey
Inundation depth (cm) 0 20 40 60 90 120 150 180 210 240 270 300
Structure 0 5 7 8 11 13 15 18 20 23 25 27
Damage rate (%)
Contents 0 13 23 34 49 64 79 95 100 100 100 100
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Table 3. Inundation depth related damage rate of each construction type for school by expert survey
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Damage rate (%) by inundation depth (m)

e AAF

Category
0~0.2 |10.2~0.4|0.4~0.6/0.6~0.9(0.9~1.2|1.2~1.5|1.5~1.8|1.8~2.1|2.1~2.4|2.4~2.7|2.7~3.0
Temporary work 8 9 14 15 21 21 26 36 39 41 42
Foundation and earth work 0 0 0 0 0 0 0 0 0 0 0
Reinforced concrete work 0 0 0 0 0 0 0 0 0 0 0
Masonry work 3 3 3 4 5 5 6 13 14 14 14
Waterproof work 1 1 3 3 6 6 6 8 8 8 8
Plaster work 3 3 6 8 11 12 14 19 20 21 21
Stone work 0 0 0 3 5 5 8 10 10 11 11
o Tile work 8 14 16 19 20 22 22 26 26 27 28
co]ilsl;i::i N Carpentry 1| 21 | 28 | 28 | 40 | 41 | 44 | 51 | 57 | 60 | 60
Window construction 12 15 21 22 33 41 44 50 53 54 54
Glazing 11 14 19 19 33 35 36 47 49 51 51
Painting work 13 21 28 31 40 41 47 49 53 54 56
Roof and gutter 0 0 0 1 3 3 4 4 4 5 5
Interior finishing work 15 17 23 26 34 36 38 45 49 49 53
Metal work 9 10 12 14 20 21 23 31 36 37 38
Others 2 2 15 15 16 16 16 16 16 26 26
Transportation 0 0 0 0 0 0 0 2 2 2 2
Utilities Electrical installation 7 7 20 23 33 36 41 48 49 50 55
installation Heating equipment 2 2 9 14 20 23 28 31 32 33 33
Overhead 4 4 5 6 8 9 10 11 13 13
Others Design 0 0 0 0 0 0 0 0 0 0
Supervising 0 0 0 0 0 0 0 0 0 0
Table 4. Selected school building structure damage rate by inundation depth
Inundation depth (cm) 0 20 40 60 90 120 150 180 | 210 | 240 | 270 | 300
Field survey 0 5 7 8 11 13 15 18 20 23 25 27
Damage rate (%) Expert survey 0 4 4 8 10 14 16 18 22 23 24 25
Selected damage rate 0 5 7 8 11 13 15 18 22 23 24 25
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Inundation depth (cm) 0 20 | 40 | 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300
HAZUS-MH | 0 3 7 7 9 9 | 10 | n 3] 15| 17 ] -
0,
Damage rate (%0) e e house)| 0 15 15 | 32 | 32 | 64 | 64 | 64 95 | 95 | 95 | 100
(structure)
This study 0 5 7 8 | 11 | 13 | 15 | 18 2| 23| 24| 25
HAZUS-MH | 0 18 | 29 | 38 | 53 | 64 | 68 | 70 | 5] 19| -
0,
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This study 0 13 | 23 | 34 | 49 | 64 | 79 | 95 | 100 | 100 | 100 | 100

Table 6. Comparison of UK MCM with this study for the loss per unit area

Loss per area of this study (won/m?)
Inundation depth (cm) Loss p.er area of MCM (won/m?) Loss per area
(applied exchange rate: 1,214) Damage rate (%) (= average asset value per area x
damage rate)
0 0 0 0
25 18,210 5.5 80,138
50 163,890 7.5 109,385
100 242,300 11.5 167,380
150 382,410 15.5 226,375
200 491,670 19.5 284,870

Table 7. Application results of the depth-damage function and comparison with existing methods

Loss amount

Error

Category (thousand won) (thousand won) Error ratio
Structure 835,195 - -
Actual damage Contents 671,607 - -
Total 1,506,801 - -
Structure 862,209 27,014 3%
This study Contents 524,378 -147,229 -22%
Total 1,386,587 -120,214 -8%
Structure 602,274 -232,921 -28%
US HAZUS-MH Contents 475,262 -196,345 -29%
Total 1,077,536 -429,265 -28%
UK MCM Total 1,869,406 362,605 24%
Structure 2,951,382 2,116,187 253%
I\E[If(;f?ef Contents 363,439 -308,168 -46%
Total 3,314,821 1,808,020 120%
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