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ABSTRACT KEYWORDS
Predicting and estimating the disaster characteristics are very important for disaster Climate Change
planning such as prevention, preparedness, response, and recovery. Especially, if we can Disaster Statistic data
predict the flood damage before flooding, the predicted or estimated damage will be a Flood Damage

very good information to the decision maker for the response and recovery. However, Nonlinear Regression
most of the researches, have been performed for calculating disaster damages only after Equation

disasters had already happened and there are few studies that are related to the Damage Prediction

prediction of the damages before disaster.

Therefore, the objective of this study was to predict and estimate the flood damages
rapidly considering the damage scale and effect before the flood disaster, For this the
relationship of rainfall and damage had been suggested using nonlinear regression
equation so that it is able to predict the damages according to rainfall.

We compared the estimated damages and the actual ones. As a result, the damages were
underestimated in 14.16% for Suwon-city and 15.81% for Yangpyeong-town but the damage was
overestimated in 37.33% for Icheon-city. The underestimated and overestimated results could be
occurred due to the uncertainties involved in natural phenomenon and no considerations of the
4 disaster steps such as prevention, preparedness, response, and recovery which were already
performed.. Therefore, we may need the continuous study in this area for reducing various

uncertainties and considering various factors related to disasters.
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Table 1. Nonlinear regression equation type

Model Equation
Asymptotic Regression y= b1 + b;ﬂ
Density Function y= (b1 + b2x)(7 1/by)
Gauss Function y=b (1— b3 X exp(— beQ)
Gompertz Function Yy = bl exp [— erXp (— b;)]
bl
Johnson Schumagher Function Yy = b1 X exp (— )
x+ by

Log Modified Function Yy = (bl + by )2
Log Logistic Function y==b — In(1+ b, X exp (— 5333‘))
Metcherlich Law of Diminishing Returns Yy = b1 + b2 X exp (— bSIIZ)

b, Xz
Michaelis Menten Function Yy =

x + b,

bl

Richards Function Yy =

1 +b, X exp(—b, X )

bl

Growth Function Yy =

1+ exp(by + by X x)
Weibull Function y=0b, — b, Xexp (— by X :Eb4)
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Table 2. Icheon damage cost
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(ctel = H8)
T '
AEA 2 71E 201449 71
< J3i 9 st T s
1994-06-30 0:00 1994-07-01 0:00 42,100 80,243
1994-08-28  0:00 1994-08-30 0:00 331,859 632,523
1997-08-03  0:00 1997-08-05 0:00 266,791 444,207
1998-07-31  0:00 1998-08-18 0:00 11,214,087 17,370,621
2000-07-22  0:00 2000-07-24 0:00 18,188,645 27,937,759
2001-07-21  0:00 2001-07-24 0:00 1,139,654 1,645,660
2001-07-29  0:00 2001-08-01 0:00 142,472 205,730
2002-08-04 0:00 2002-08-11 0:00 10,712,952 15,469,503
2004-06-19  0:00 2004-06-21 0:00 280,452 367,392
2005-08-02  0:00 2005-08-11 0:00 136,994 174,667
2006-07-09  0:00 2006-07-29 0:00 3,755,791 4,683,471
2008-07-23  0:00 2008-07-26 0:00 916,337 1,064,784
2009-07-11  0:00 2009-07-16 0:00 4,477,195 5,063,708
2010-09-09 0:00 2010-09-12 0:00 107,668 118,219
2010-09-21  0:00 2010-09-22 0:00 1,556,036 1,708,528
2011-06-21  0:00 2011-07-03 0:00 485,598 512,791
2011-07-07  0:00 2011-07-16 0:00 148,468 156,782
2011-07-26  0:00 2011-07-29 0:00 5,023,072 5,304,364
2011-08-16 0:00 2011-08-16 0:00 323,167 341,264
2012-07-05 0:00 2012-07-06 0:00 19,562 20,208
Table 3. Yangpyeong damage cost
(etel - M)
T £
AEFLA =3 71E 2014'd 71&
& v 18t T s
1995-07-09  0:00 1995-07-10 0:00 19,733 37,611
1995-08-08  0:00 1995-08-09 0:00 1,053,485 2,007,942
1996-07-26  0:00 1996-07-28 0:00 2,000 3,478
1998-07-31  0:00 1998-08-18 0:00 30,441,781 47,154,319
2001-07-05 0:00 2001-07-15 0:00 36,000 51,984
2001-07-21  0:00 2001-07-24 0:00 6,524,969 9,422,055
2002-08-04 0:00 2002-08-11 0:00 8,706,394 12,572,033
2003-08-23  0:00 2003-08-27 0:00 1,157,596 1,671,569
2005-06-26  0:00 2005-06-28 0:00 84,310 107,495
2005-06-30 0:00 2005-07-02 0:00 236,740 301,844
2005-08-02  0:00 2005-08-11 0:00 1,582,626 2,017,848
2006-07-09  0:00 2006-07-29 0:00 4,955,244 6,179,189
2008-07-23  0:00 2008-07-26 0:00 132,016 153,403
2009-07-09  0:00 2009-07-09 0:00 527,619 596,737
2009-07-11  0:00 2009-07-16 0:00 6,916,630 7,822,709
2010-09-09  0:00 2010-09-12 0:00 26,367 28,951
2010-09-21  0:00 2010-09-22 0:00 4,215,574 4,628,700
2011-06-21  0:00 2011-07-03 0:00 505,152 533,441
2011-07-07 0:00 2011-07-16 0:00 226,623 239,314
2011-07-26  0:00 2011-07-29 0:00 12,600,950 13,306,603
2012-07-05 0:00 2012-07-06 0:00 41,948 43,332
2012-08-14 0:00 2012-08-16 0:00 41,543 42,914
2012-08-20 0:00 2012-08-23 0:00 141,148 145,806
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Table 4. Suwon damage cost

(ehe - M
T 7
A ZLA =3 71E 20143 7%=
% I3 A7tst = 939
1998-07-31 0:00 1998-08-18 0:00 665,543 1,030,926
2000-07-22  0:00 2000-07-24 0:00 12,218,552 18,767,696
2001-07-29 0:00 2001-08-01 0:00 82,616 119,298
2006-07-09 0:00 2006-07-29 0:00 128,295 159,984
2009-07-11  0:00 2009-07-16 0:00 1,222,779 1,382,963
2010-09-21 0:00 2010-09-22 0:00 259,746 285,201
2011-06-21 0:00 2011-07-03 0:00 77,520 81,861
2011-07-07 0:00 2011-07-16 0:00 428,599 452,601
2011-07-26  0:00 2011-07-29 0:00 238,200 251,539
2012-07-05 0:00 2012-07-06 0:00 1,558,173 1,609,593
Table 5. 3 areas damage cost
(Sh - & 9)
T & o) - A ¥ TUA
== 3N 59,268,900 80,176,448 16,880,023
201471&
N 1 83,302,424 109,069,277 24,141,661
sty @rtst

A
®

ME
®

Fig 4. Weather station
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AFEtol tg g3 & 7IIEE Yol 2439 Table 6 2 A3 B} AEAE FAATE UERR ZiolH,
AEAZE 1243 A3 ASAZE 2443 H NG Fol dH ez w2 AT & BT AT s
of thell A¥EW, B2z 12/ W 051, 24413FL W 048% “FdAdo] YR,

Table 6. Correlation coefficient of between damage cost and duration
A& A2 ()
T &
1 3 6 12 24
T4 0.51 0.65 0.56 0.56 0.50
o] 0.26 0.24 0.30 0.35 0.37
R 0.21 0.37 045 0.61 058
Bt 0.33 0.42 0.44 0.51 0.48
@ WAd A% A3

B Aol M 723t gef izt daaA 48 A% RAE SFATTE ST dRtdlor A EE T8 AT
S| 71grE TetU B A7 A HiRoR AA AT E T & dTolM e o2 ZHA B E 374l thsto]
NEEE DA HA HAAYSE MUk o5 5] SPSS BYL o] GG, whAES FHPPE ANH O Yol
S EE T E A}%s}%{c} Fig 5 Table 7& FBol thstel 12417F Akt 24417 Hh7h5-Fel
Aate] AAR4E 27] 98 N4 A4S Yeg

' [ |=e- s
e 1
'f CoBn -39
o - o :ZE
100.00~ e g;é . 000 —a
:snv /| ity T
o0 r 000
n) . 0
’ 10000 - 00 =000 40000 M;u 0] 10000 15000 20000 25000
Preciptiion(12) Preciptition(24)
Fig 5. Nonlinear regression equation of precipitation - duration

(Yangpyeong)
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Table 7. Correlation coefficient (Yangpyeong)

Equation Correlation Coefficient
REEL] 0.271
- 0.240
4 0.194
=3 0.549
I} 0.596
S 0.549
4% 0.654
2| 0.549
2R 2F 0.549

() B9k sjolel wAg 37 A

71E AEZ AFolA= 15mm o 4923 543 HFA-Fol LA FSAE Fake] ALt
o

d S BYFSE A
AHEIATHE A, 2009). ol B FSFT AgFE A Aol BE A FAE ANHOR WYHA 25p)
oleby Mrstu itk Webd, £ ATNAE T b 295 AN wsks BEFSE At st

.

A% 37 Aol e 12407 AN ASF, A7 A RS ko A
A7NE 37} Aol FTEA S Fa) 124020 Hriz 5 2447E HriZ--o] wajo sl e ST} =

7] w®olt}. Fig 6 & ATl tld 1243 Aol 9% 2 2447 AR Hajoizke] HEEES VeI Fig 7
o 1247 Aol 49 3 uAZE AU S FAsel BRESE RS

Yangpyeong (12hr) Icheon (24hr)
500,000 200,000
+

450000 | & Damage e = 180,000 +-{ 4 Damage (PO S
— 400,000 - e B = 160,000 - -
€ ssp000 | |14 (Damage) % oo | AT Pamagel| -
£ 200000 - SRS s § w0000 | - R 0;37'03'
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Table 10. Result of damage cost
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