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Correlation between Storm Characteristics and Flood Damage
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Abstract : In this study, Correlation analysis for relationship between storm characteristics and flood damage cost
was carried out using histogram analysis. The spatial range of flood damage cost data was the whole country and
16 provinces in the Korea, and period range was 16 years, from 1994 to 2009. According to the results of this
analysis, most of total flood damage cost was highest in small-middle scale rainfall events of high frequency. Based
on the results of comparison among 16 provinces, the ability to prevent flood demage of metropolitan was better
than that of provinces. And the storm characteristics of causing maximum flood damage cost was different from
each provinces. Therefore, the construction size in flood defence measures has to be determined when flood defence
measures considering the results of this study as an useful guideline.

Keywords : Flood Damage, Storm Characteristics, Hourly Maximum Rainfall
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Table 1. Based on 2009's Conversion Factor of Value of Money
Year Price Index of Conversion Factor of Year Price Index of Conversion Factor of
Manufacturer Value of Money Manufacturer Value of Money
1994 72.32 1.5335 20024 90.30 1.2281
19954 75.70 1.4650 2003 92.30 1.2015
19961 78.20 1.4182 2004 97.90 1.1328
1997 81.20 1.3658 20054 100.00 1.1090
1998 91.10 1.2173 20064 100.90 1.0991
19994 89.20 1.2433 20074 102.30 1.0841
2000 91.00 1.2187 20084 111.10 0.9982
20014 90.60 1.2241 2009 110.90 1.0000
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Fig. 1. Flood Damage by Year in The Korea
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Table 2. Flood Damage by Year, in Relate to Metropolitan City (Ten Million Won)
Metropolitan | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 g:;aa'::
Korea 16,602 | 83,367 | 40,742 | 19,772 {167,970 (149,351 77,732 | 56,269 | 751,019{529,650| 63,045 | 54,401 {203,137 | 22,155 | 5,984 | 22,257 | 266,289
Gangwon | 1,487 | 11,752 | 38,078 | 200 | 8,246 | 35,143 | 2,599 | 26,025 |337,666] 96,920 | 10912 | 1,434 |144,712| 1815 665 | 3,350 | 45,063
Gyeonggi | 1,046 | 5064 | 1,238 691 | 56,039 | 47,819 | 23,641 | 13,207 | 10,538 | 1,212 697 967 6,339 146 620 347 10,601
Gyeongnam| 270 | 10,678 51 2,909 | 16,131 | 13,474 | 13,809 | 2,091 [139,128|229,621| 3,891 | 5,003 | 24,459 | 2,392 115 | 4,794 | 29,301
Gyeongbuk | 2,074 | 4,222 194 1,104 | 36,376 | 14,241 | 9,028 | 4,715 |115,075] 85,280 | 11,022 | 8,059 | 6,285 | 701 3,420 210 18,875
Gwangju 0 27 0 348 113 1,440 107 58 699 113 1,114 3 21 12 0 204 266
Daegu 0 52 0 0 1,066 338 66 0 529 | 8,621 194 40 81 9 0 0 687
Daejeon 0 642 52 1,548 | 1,056 228 54 0 88 556 136 4 8 31 0 0 275
Busan | 623 | 646 | 78 | 453 | 41 | 1086 | 576 | 1 | 2262 |38769| 179 | 831 | 975 | © 7 | 78 | 291
Seoul 0 632 5 63 6,256 | 1,307 107 5748 | 923 227 5 11 630 0 4 0 995
Ulsan 17 | 3 9 | 604 | 19 | 105 | 0 | 1694 (12567 | 215 | 3385 [ 2155 | 40 | 295 | © 1327
Incheon 57 0 269 250 | 3,337 | 1,365 | 1,751 906 358 51 17 10 78 25 17 23 532
Jeonnam | 429 | 2939 | 33 | 1963 | 9,198 | 14721 | 12566 | 166 |54002 | 33460 | 14346 | 13 | 4849 | 709 | 0 | 5372 | 10078
Jeonbuk 361 2,078 199 943 2,420 | 3439 | 3,590 | 1,701 | 39,378 | 5380 | 2,835 | 31,761 | 209 120 10 2,617 6,065
Jeju 175 75 0 700 100 | 2678 | 1,779 0 7417 | 5792 | 1,055 84 229 8,661 0 421 1,823
Chungnam | 333 |33,604| 253 3,074 | 10,469 | 9,978 | 5915 | 1,143 | 9,313 | 4,702 | 1,382 | 1,779 | 1,677 | 464 27 2,213 5,395
Chungbuk | 9,728 | 10919 | 288 5,437 | 16,517 | 2,076 | 2,039 509 |31,859 | 6,382 | 15,044 | 1,018 | 10,429 | 640 734 1,929 7,222
3. mg 2 ol 2 o $-eueke] F5mE BAe 14
- 1o = b Aol 50mm olst 4 el Ao
1 7(]_.[3_ :Z__JFJT_lsH _E_&! = E‘_]Hdo]—ﬂ] H]—}gol’—L ——% o 4 9\1]\%]\1:}' k|
U} gasale wanseks e v Pk
AA Al vsirbEe] Sl 4,1643] 0w HolFaL vk H s 13]9] s A--AL
Zzke] a7t BAPR 1A Augsstel Aol MRS A% 7 AETER wAgd 97
WA BASIT Aol @ wEAdme A A ovshs glowd Akl 2
Table 3% Figs. 2~49] (a)¢} #t} &4 A3 5 2 s dehia vk 7P & sl
el B 4 Qe WANIE Swldlx S48 © 75-100m FaelA UEiskon, SARR A
= 1ARE Hod ol 0~25md Bl F TEE ZH7E Eat 292999 FEr Ak A
2,1073] @Al om, A i"‘ﬂdtzl 50.7%% o7 AR o] ke WAl = - 833
A sEler g 3 sl T MAE olm, o]& HytFsdel] wabH ke HA
A S AL 25~50me] 157332 37.9%= oS AgE 4 glrk AHEE ulsjle 2x43
A skoict, v 50~75mE 38432 9.2%, ooz Jehdth T WAl Hiosle] vehdt
100~125mE He A9 7324 A4 Al T 100~125mme]™ 27399 o= yEhgon,
Lo B3 0.2%E AAskaL vk =, RIEAR] A FjNe oF 1,900919 02 AA .
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Table 3. Relation between 1-Hr Maximum Rainfall and Flood Damage in The Korea (Ten Million Won)

Frequency

Occurrence Region Total Damage
1-Hr Maximum Average
Reticizll {om) Number Portion(%) Damage Damage Portion(%)
0~25 2107 50.7 312 658,207 29.1
25~50 1573 37.9 607 955,312 42.2
50~75 384 9.2 1,014 389,228 17.2
75~100 83 2.0 2,923 242,604 10.7
100~125 7 0.2 2,733 19,130 0.8
Sum 4154 100.0 7,589 2,264,481 100.0
2900 2500
(a) 5320% (b)
5072%
2000 —
aT8T®
1500 —
Ma%

2000 —
1500
1000 —
0 9.24%
200%

’ T ——
o 100 125
Hour maximum ramfall(mm)

017%

Frequency

500

1] 200 400 G600 800 |L.ll.]
Cumulative rainfall{mm)

S44%

276%
1.04%

1200

Fig. 2. Relation between Maximum Rainfall and Frequency of Flood Damage Occurrence
(a) Hour Maximum Rainfall, (b) Cumulative Rainfall

- 224 -



felLEl Z2ENT EFTlsiere] AR
3000 8000
(a) (b)
= —
g § e000 —3
s 5
E 2000 — ?
g g
T @ 4000 —
=] =]
£ £
< o
0 1000 — [=]
@ @
3, g 2000 =
F O
2 2
0 — 0 —
0 % 100 125 i 200 400 B0O 800 1000 1200
Hour maximum ralnfall(mm) Cumulative rainfall(imm)
Fig. 3. Relation between Maximum Rainfall and Average Flood Damage
(a) Hour Maximum Rainfall, (b) Cumulative Rainfall
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Fig. 4. Relation between Maximum Rainfall and Total Flood Damage
(@) Hour Maximum Rainfall, (b) Cumulative Rainfall
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2,21038|=2 AA 9] 53.2%= zAsFATE. T7E SHAA & ) FH795Fo] 400mm o]ule] Al
Bl Smo] T OHAS AR EE AL 200~400mm A AS L AT
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Table 4. Relation between Cumulative Rainfall and Flood Damage in The Korea (Ten Million Won)

0 Reai Total Damage
Cumulative CEUITENCE RESIoN Average
Rainfall (mm) . Damage Damage Portion (%)
Number Portion (%)
0~200 2,210 53.2 356 787,504 34.8
200~400 1,302 31.4 486 632,416 27.9
400~600 392 9.4 1,001 392,532 17.3
600~800 156 3.8 655 102,142 4.5
800~1000 51 1.2 6,020 307,000 13.6
1000~1200 43 1.0 973 41,859 1.9
Sum 4,154 100.0 9,491 2,263,453 100.0

32 FARATHY B s 24

SF AollA HotRol fevet = A F
sejoe] cprie wwd Rk e ool o
gﬂoﬂ

2 % Bl BAsa,

Tables 5 and 6 Ztz} 3ot =
o A= 59713 T AR e &
FulefelS Aelgk Zlolth. Table 594 &
Aol HlaA #e AZF Aol oJa T
Ha7p A= FGAARAE AR E, F 2
A AE & 5 Qddlem, EI ANREE
olefgt T APl ek TIN5 vig- FA T
AYSS & Atk wEbA o] A9 AZE H
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ol 0~26mmel FARYl 2HE 5 Table 69 A¥E BW Mg, 93, 495 2
o] 7] gulAlAld ol tigk Al FAt A7 AL FAARAE R $-alA
ded o gy =3 Addee] Aol A T $EAFA S FEAAA A g
= AR HUeEe] 25~50mmel FFARYS Aol Q3 Ao %&gu} E3] ZulsH
thulgE ARAE o] AlFE Aow dddr. Ads By s R divt 25
A 2 AR 9= 50~75mme] S ok g qlom, ool gk ﬂ% o] Alsgk o=
el oigk WA S ystoloR & Aoy, LI skt AJ7F Aok npRsH 2 59 A}
AZAE S Blagk A3t =GE)el H] 7R Al e WAleE A
3 wjas SHEARE FAAIZE AR - E=GEOl mlE vz SEAG AL 95
Tavlafel kdd Aowm yrpton, ke A Ao At 7 AR FAA] S
ol 27 AL gge] TP AlET AREeAle] WAl Ee] the EART v Al
2o 7 groketh 2 el

Table 5. Flood Damage by 1—-Hr Maximum Rainfall, in Relate to Metropolitan City (Ten Million Won)

1;? nfz/llf}?gm“;“ 0~25 25~50 50~75 75~100 100~125
Gangwon 133,937 230,801 235,550 120,718 0
Gyeonggi 13,013 81,577 23,047 41,803 10,168

Gyeongnam 136,473 255,913 43,816 32,612 0
Gyeongbuk 196,244 88,147 3,107 14,508 0
Gwangju 2,605 147 1,509 0 0
Daegu 654 10,340 0 0 0
Daejeon 300 1,186 2,916 0 0
Busan 43,893 3,022 14 444 0
Seoul 139 3,087 7,309 5,383 0
Ulsan 1,528 19,697 0 0 0
Incheon 216 3,767 1,188 195 3,148
Jeonnam 49,472 80,893 14,362 14,667 1,852
Jeonbuk 18,5614 74,393 3,136 998 0
Jeju 7,701 15,079 6,343 44 0
Chungnam 16,341 33,390 33,661 0 2,933
Chungbuk 37,175 53,872 13,268 11,232 0
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Table 6. Flood Damage by Cumulative Rainfall, in Relate to Metropolitan

City (Ten Million Won)

Cumulative Rainfall

J 0~200 200~400 400~600 600~800 800~1000 1000~1200
Gangwon 78,598 213,556 183,840 18,705 218,658 7,650
Gyeonggi 10,546 36,553 13,795 19,336 69,189 20,189
Gyeongnam 215,063 151,279 98,242 1,443 2,788 0
Gyeongbuk 208,862 54,637 22,337 16,170 0 0
Gwangju 2,446 1,756 59 0 0 0

Daegu 9,290 1,623 81 0 0 0
Daejeon 918 1,779 649 1,056 0 0

Busan 45,346 305 1,723 0 0 0

Seoul 274 6,058 853 1,847 630 6,256

Ulsan 13,985 5,088 2,152 0 0 0

Incheon 217 1,487 2,246 1,417 0 3,148
Jeonnam 64,497 69,971 25,074 1,704 0 0
Jeonbuk 69,873 24,999 659 1,510 0 0

Jeju 11,414 10,689 5,163 1,901 0 0
Chungnam 20,402 14,550 20,300 26,573 4,502 0
Chungbuk 35,772 38,086 15,360 10,481 11,232 4,616

A= 9ee & 5 ATk T TN WFeNk

o XA 9 A o rRE ol 3 A}

S7hIH AN AE 9 A9 ol gel Holtk., =, A ol AFwge B A
mel m9ol WAL AET ATk 4 gl aREe 4% AAEe g
ko] RpElh 2 597} B A 1 $7900] Bolm glout, ¥ el Avm
o] FF|Ae Fds] & Fubol m ole] el W Fxd Lo digk tu)As |
BAEgel Eolrks Hlg 94A 2 el she o] bg mtdold 22 & glom, A
=, Uy ool dvsle FERES AA 2 7P 2 98E fdehe A R digh o9
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