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Abstract

Flood disasters have been recently increasing worldwide due to climate change and extreme weather events. Since flood damage
recovery has been conducted as a common coping strategy to flood disasters in the Republic of Korea, it is necessary to predict the
regional flood damage costs by rainfall characteristics for a preventative measure to flood damage. Therefore, the purpose of this study
is to present the regression functions for human and economic flood damage assessments for the 7 metropolises in the Republic of Korea.
A comprehensive regression analysis was performed through the total 48 simple regression models on the two types of flood damage
records for human and economic costs over the past two decades from 1998 to 2017 using the four kinds of nonlinear equations with
each of the six rainfall variables. The damage assessment functions for each metropolis were finally selected by the evaluation of the
regression results with the coefficient of determination and the statistical significance test, and then used for the human and economic
flood damage assessments for 100-year rainfall in the 7 metropolises. The results of this study are expected to provide the basic
information on flood damage cost assessments for flood damage mitigation measures.
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Fig. 1. Location map of the 7 metropolises under study
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Fig. 2. Annual precipitation anomaly in the 7 metropolises for the past two decades from 1998 to 2017
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Fig. 3. Human and economic damage cost records in the 7 metropolises for the past two decades from 1998 to 2017
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Table 2. Regression analysis results for human damage costs in the 7 metropolises

.. No. of No. of . . 5 .
Cities i data used Regression equations a b R p-value Selection
24 InD=akR,, +b 0.0215 0.2008 0.6182 0.0000 O
Seoul 26
24 In( 1 0.0115 -2.0411 0.4344 0.0005
22 InD=aR,+b 0.0503 0.7589 0.5470 0.0001 O
Busan 24
22 In( 1 0.0310 -1.8334 0.5356 0.0001
18 InD=akR,, +b 0.0195 -0.0227 0.2385 0.0397 O
Daegu 18
18 In( 1—P) =ak,, +b 0.0169 -2.0618 0.2375 0.0402
33 InD=aff; +b 0.0437 1.0594 0.4953 0.0000
Incheon 35
33 In ( 1 0.0328 -2.0709 0.4998 0.0000 O
23 InD=aff; +b 0.0369 -0.6230 0.6924 0.0000 O
Gwangju 25
23 ln(ﬁ) =ak,+b 0.0230 -2.5162 0.6856 0.0000
14 InD=akR,, +b 0.0052 0.8522 0.0536 0.4257
Daejeon 14
14 In( 1—P) =ak,, +b 0.0076 -0.8391 0.0669 0.3719
16 InD=akR,+b 0.0498 -0.0780 0.6007 0.0004
Ulsan 18
16 In ( 1 0.0330 -2.0486 0.6257 0.0003 O
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Fig. 4. The best fit regression plots for rainfall and human damage costs in the 7 metropolises
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Table 3. Regression analysis results for economic damage costs in the 7 metropolises

.. No. of No. of . . ) .
R R -val 1
Cities g it | i resd egression equations a b p-value Selection
40 InD=akR,,+b 0.0314 8.6246 0.5870 0.0000 O
Seoul 43 P
39 ln(ﬁ) =aR,+b 0.0180 -1.8693 0.5704 0.0000
41 InD=alnR+b 2.1366 3.6519 0.2326 0.0014 O
Busan 44 P
41 In ( T 7P) =alnf;+b 1.1473 -4.8486 0.2263 0.0017
22 InD=aR,+b 0.0477 7.4883 0.3394 0.0044 O
Daegu 24 P
22 In( T P) =aR,+b 0.0270 -2.2467 0.3206 0.0060
36 InD=aR +b 0.1224 5.9278 0.6997 0.0000
Incheon 39 P
36 ln(ﬁ) =aR +b 0.0765 -2.9046 0.7011 0.0000 O
39 InD=akR,+b 0.0263 8.8128 0.3285 0.0001
Gwangju 40 P
8 39 In( l—P) =aR,+0b 0.0208 -1.7435 0.3361 0.0001 @)
32 InD=aR,, +b 0.0257 8.2962 0.3983 0.0001 O
Daejeon 35 P
33 In( 17P) =alnR,+b 1.5800 -6.7142 0.3753 0.0002
27 InD=akR;+b 0.0329 11.4359 0.3461 0.0012
Ulsan 29 Ja
27 In( 17P) =alt;+b 0.0186 -1.0502 0.3478 0.0012 O
25 20
18
20 5 » e
15 LY A 14
9 " gv
S 10 ) o K
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Fig. 5. The best fit regression plots for rainfall and economic damage costs in the 7 metropolises
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Table 4. Comparison of independent variables and flood damage records from 1998 to 2017 in the 7 metropolises

Human damage costs Economic damage costs

Cities | Independent Typhoon-induced Rainstorm-induced | Independent Typhoon-induced Rainstorm-induced
variables Number Persons Number Persons variables Number 10°won | Number 10° won

Seoul Ros 6 51 20 80,684 R)> 7 6,538 36 166,282
Busan R, 9 9,734 15 11,780 R 18 394,569 26 164,457
Daegu Ry 7 1,601 11 284 Ri» 11 85,793 13 5,529
Incheon Rs 5 1,466 30 27,247 R, 8 4,728 31 23,394
Gwangju Rs 10 2,688 15 427 Ri> 13 34,682 27 4,899
Daejeon - 1 1 13 201 Ry 9 2,092 26 23,973
Ulsan R, 10 6,337 8 1,551 Rs 17 217,972 12 36,300




1128

Y. T. Lim et al. / Journal of Korea Water Resources Association 53(12) 1119-1130

Table 5. Assessment results of human and economic flood damage costs for 100-year rainfall in the 7 metropolises

Maximum Maximum .
. 100-year Human . 100-year Economic
. Independent | rainfall for . Independent | rainfall for .
Cities . . rainfall damage costs . . rainfall damage costs
variables equations (mm) (Persons) variables equations (mm) (10° won)
(mm) (mm)
Seoul Roy 4332 465.8 27,920 Ry» 281.0 349.8 327,045
Busan R, 136.0 180.6 18,852 Rs 249.4 309.8 8,099
Daegu Ry, 255.8 287.7 271 R, 173.2 204.1 30,126
Incheon Rs 166.8 244.6 39,494 R 71.3 89.9 13,070
Gwangju R 222.0 207.0 1,110 Ri» 301.0 287.4 9,757
Daejeon - - - - Ry 232.5 319.7 14,772
Ulsan Ry 161.1 143.5 1,259 Re 225.7 256.5 248,948
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