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A7%, AeE ge Asa w= Auk sbr, e Sol AvEz
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E 2-1. A FFH we dA s d 7159 A4 (FEMA, 2007)

Typical debris streams

Construction ~ Personal Household

. . vehicles
. and property/ Hazardous hazardous White Soil, mud
Vegetative . and
demolition Household waste waste goods and sand
. vessels
(C&D) items (HHW)
Hurricanes/
X X X X X X X X
typhoons
Tsunamis X X X X X X X X
Tornadoes X X X X X X X X
Types of
disasters Floods X X X X X X X X
Earthquakes X X X X
Wildfires X X X X X
Ice storms X X
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= AGEEQ YR G2 (Hste] FuE AL FI AN E
ek A Aenl g tigk A85E Bawa glow HAxzA E
o] FAE #AAdete] FTRESIAE ZFUTH (Oh and Kang, 2013). 745
(HAA L2 2H) e WFAF 2" 2007dFH 2010370+ H54A S
FellH 7w A B FaAd g2 % 2-29 2ok ¥ 2-12 =
of AdSHgAAdow Hxd AW GA S Fajryr] DAY
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Fe Hlagt dytolnt, I W&

o g&at=d 2 2Ale NS AeE Abddna I
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ol WAstaL uth 2010958 2014W7h4] F 13719 SHAGA S A
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slgett. 53], 20119 A&l HAAE 393 JTI R

595mmE 7] =59, S-wAl AR o) R ol v &) 7

N

f
%0
32
o

S - 21

| 3]



X 2-2. 2007 FE 20106714 HaEA S a2 ] G 2 waxd ey
(Oh and Kang, 2013)
National
Waste budgets
Year amount support Special disaster areas
(ton) (million
won)
2007 1,600 86 Jeollanam-do (Goheung-gun)
2008 13,284 1,285 Gyeongsangbuk-do (Bonghwa-gun)
Chungcheongnam-do (Nonsan-si),
Jeollabuk-do (Wanju-gun), Jeollanam-do
2009 14,232 3,230 (Mokpo-si, Naju-si, Muan-gun,
Hwasun-gun, Sinan—-gun),
Gyeongsangnam-do (Hadong-gun)
Chungcheongnam-do (Goryeong—si,
2010 17375 1557 Seosan-si, Taeanigun, Dangjin-gun),
Jeollabuk-do (Wanju-gun), Jeollanam-do
(Damyang-gun, Gokseong-gun)
-
g
3 ™
g
-
’% n 137%
Pom
B
g s
&

Area Gahrung Banghewa Nonsan W-q- H-m N.-j- Mun Hwasm Sian  Hadong Beryeong Seoman Tacan Dangjin Wanju

{vear)

a8 2-

@007)  QNE) QNS QN9 QW) QNE) QNE) QWS % QNN @) QN @1 @) @ (2".) l'NlBJ

1 AdSRg AR o) ala7 el 19 48572 A E v

- PECECE
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5,000
1,000
3,000
2,000

1,000

162,779

G

a9 2-2 H2 5493 F3

20105

20124 20134

A7l BT R E7 (A6 A8d <], 2016)
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A2 A FfANE THF F
g 4 TR

22.1. "= FHAE TAF

oA GISE €483 HAZUS-MH (Hazards U.S. Multi-Hazard)

o =
rdS 5

rr

mdy Ao zRE A Fau S de o =35
2 o] &3t gt (FEMA, 2007; US EPA, 2008). HAZUS-MH R4 &
X SHAGAR], T2 Qg Z+F A 7|INA A e HAEE d )9

7}
BAA EANE 5T F vt 27y 2-37 o] HAZUS-MH 3

Q= HXCXVXBXS (4 2-1)
A7NA, QoA H7IE FAF (cubic yards)
H: 7} 4 &5 <19 4+/3 (household = population divided by 3)

D YA T (catl = 2 cat2 = 8 cat3 = 26, cat 4 = 50, cat 5 = &0)

C

V2™ E (1.1 for light, 1.3 for medium, 1.5 for heavy)

B AdEnlE (%) (1.0 for light, 1.2 for medium, 1.3 for heavy)
S

D A9 (1.0 for none to light, 1.3 for medium to heavy)

14 - A L1



g3 Aol 14 AR 2e A7 A

g % e Aslsa
Ausk @A AF 2AE AFs] FAA/IE wAYR HA A=, 4

| #AA GIS A=E &&= Zo] T8

o
o
2
B\
ot
r
X0
i
Rl
ot
£

[}

s, A GAL ARIE 7]EE Ao GIS A=SE THAIA wHA Y 9]
2

Hgegel 94 B2 WA FAG 5 ek

Flood Surface
'| FIRM or
Coastal DFIRM
BFEs N data
Or = o Registration. TI‘I:'
Dagitized Projection,
stream Translation Contour ﬂ‘azafa{
Cross- A Data
Or sections === Flood Analysis Hazard Tool ===
] Digitized \\—yf/
BFEs from T
FIRM Depth of .
5 / Flooding " S
Ws = Block ID | Count | Depth
i i 11013| 35 48
. Census = Count of Flood 11014 | 47 32
1) Blocks Depth Grid [~ Flood
Cells by Block 11015] 23 | 51
...................... Model
Default ,\
Inventory timation

i [ BlockID | Loss

055

= . 1013 21

Estimation by

Block 1101-i1 14
11015 18

19 2-3 HAZUS-MH 35 29 /e
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222 4d&9 FeHr|E ¥8F 4 U

dEAM= gl R Aoz A3 AdH7| 2] TAFS F45H7] 9
al A A Ay FE uro] AAsa v (2" 2-4). As A

Aol o d&f 7k 5 F4stal 3A AtdE vder =Ed

WA AT Algdlel BARE oZahid, Fal Ads A% 2 o
S8 AR v W) A5 S £ WFE Fheke]l 24
At w3 A9 5HS wgsd A% UE 5& EFd EA of§

TrR(EZ, NEZ 5) 44 dF 5 setstel By g A

)
il

Ao AdHrlE YAFS FAYE £ dt (Yamanaka et al,
2013; Yamanaka et al, 2014; Tabata et al, 2016; Shirai et al, 2016).
U7 Al A= FEAAARAA 100d0] F 8 N F Q= 2 )
2 A% A4 A%S AAs SR BATS dEaTh o2
o] &3 FAAL 2 2-2¢} 3 WA A HIE AE @A us
Ei

2 E 239 2o WAL (0AF

Y =16.1X, + 1.20X, + 1.37X, — 0.015.X, (4 2-1)

o714, Y FafH e TAF (ton)

X, vk 9 A 7HS 5 (0~49em)
X, vk 9 A 7S 4 (50~99cm)
X; 1 vk 9 A bS5 (100em~)

X, 1 vk obg) A4 kS & (0~49cm)



F2-3 AdE QtyTt Ale] dEH e gl (2T 9, 2012)
il A=A MaA A kst A
3 25% 29 354mm . _ (Fta1) (e =)
’ 244 =
. J#dF A= _ .
3= N N Aee WP
T T
3,004
8 g 1,158% .
S vy 55% 1,186=
~0.5m 9% 247 Y=16.1x(89/2)
+1.2x(138)
0.5m~1Im 138% 360 | 31% 669+
+1.37%(436+49%5)
2=
= 1,123 -0. )
2o Im~2m  436% 00I<EYD  j s 140 3025
- 5} =2,157=
1,297 -
2m~5m 495% o A 100% 2,157%
o
Estimation of the number
b?s(;asltg,l-a:afg;rd of damaged buildings,
map ! households and offices, Existing experience Estimation
floor space v
v ‘ of the
Before Waste amount of
e Estimation > Estimation » seneration » disaster
dicastor of disaster of damage unit (rate) waste
v v generated
TN NIl Disaster > Grasp of Wast? Detailed
(I EECI | information q:saster generation -
situation unit (rate) estimation

Satellite photographs, aerial
photographs, ground motion

distribution, (tsunami) inundated
area, depth of inundation etc.

=13
=

I 2-4 AdH7 =

The number of

damaged buil
households a
offices

dings,
nd
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Chen et al.(2007) thvtol A wkAIS 449 &4 d&) AldE vlg o
FAH 7S S Fo] AL F A @ Ty dAdy vA

2-4. o ezl E 2" F424 (Chen et al., 2007)

P-value R?

2
|\
i)
ox
o
o
oxl
1>

27 log y = -4.137 + 0.718 log xi logx; : 0.0029,
3] + 0.600 log x» +1.422 log x3 logx, : <0.0001,

0.538
logxs @ 0.0113,

log a : 0.0096

y = 7.29x10 °x Xl().718>< X20.600 % X31422

2 log v = -3.7291 + 0.5989 log x4
logx, : 0.0127

H 3}k + 1.422 log x3
logxs @ <0.0001, 0.541
A } : . ,
. v = 1.866x10 *xx,0xx,1 422 log a : 0.0113
® oy o FEEHE DAY (ton), x; ¢ AFEE (F/km?),

Xo ¢ Hs] WA (ha), x3: F FFHE (mm), x4 @ XXXz
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1o,
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*
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3-1). HagelA s gadeld Bel Ad: zAd-AuHd
(016)0] wieh BAR Amel LA Ame] H7)E wAwo] Aos)
o Amel A¥gel REarin Buan AANAY A% FFA #
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F 3-1 ANAREZRTY FHg FafH v E DA S AL
. . . Flood debris
Disaster . Disaster Geogrphical .
Region generation
year types features
(ton)
. . Farming and
2008 Ulju Heavy rain L . 122
fishing village
. Farming and
2008 Bonghwa Heavy rain o . 10,790
fishing village
. Farming and
2009 Hwasun Heavy rain L . 1,300
fishing village
. . Farming and
2009 Wanju Heavy rain . . 4713
fishing village
Farming and
2011 Kochang Typhoon o . 130
fishing village
. Farming and
2011 Kapyeong Heavy rain L . 85
fishing village
. . Farming and
2011 Wanju Heavy rain . . 655
fishing village
2011 Yongin Heavy rain City 5,057
2011 Dongducheon Heavy rain City 15,000
2011 Yangju Heavy rain City 3,500
2011 Pocheon Heavy rain City 6,000
Farming and
2012 Yeongam Typhoon L . 1,000
fishing village
Farming and
2012 Yeonggwang Typhoon . ) 180
fishing village
. Farming and
2012 Jindo Typhoon . . 430
fishing village
Farming and
2012 Sancheong Typhoon L . 250
fishing village
Farming and
2012 Koryeong Typhoon o . 2,000
fishing village
) Farming and
2012 Seongju Typhoon L . 3,500
fishing village
2012 Pohang Typhoon City 3,703
2012 Milyang Typhoon Complexed 1,100
2012 Kimcheon Typhoon Complexed 3,500
2012 Gunsan Typhoon Complexed 2,365
2012 Jeju Typhoon Complexed 1,966
2012 Mokpo Typhoon City 530
2013 Yeoju Heavy rain Complexed 1,341
2013 Leecheon Heavy rain City 1,600
Gyeonggi
2013 yeonee Heavy rain City 350
Gwangju
3 ty i
- 20 - A = TH
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F 32 AR =R s AdAe v Ju

Disast Damaged Damaged Damaged Damaged Damaged Flooded
rsaster Region buildings roads rivers farmland areas crop areas areas
year

(dong) (m) (m) (ha) (ha) (ha)
2008 Ulju 112 154 2,187 12 146 148
2008 Bonghwa 175 3,378 18,445 178 249 0
2009 Hwasun 120 1,533 34,516 55 382 0
2009 Wanju 31 2,133 36,422 56 234 0
2011 Kochang 58 1,090 12,463 8 3297 0
2011 Kapyeong 29 1,633 7,907 29 27 0
2011 Wanju 35 2,050 12,608 7 146 1
2011 Yongin 800 295 5,075 16 120 0
2011 Dongducheon 56 6,690 2,386 39 47 0
2011 Yangju 329 9,874 27,668 89 129 0
2011 Pocheon 107 5,323 43,197 165 419 0
2012 Yeongam 72 321 920 2 14,714 0
2012 Yeonggwang 69 790 4479 1 9,827 0
2012 Jindo 277 707 6.469 6 6,662 0
2012 Sancheong 44 1,940 21,476 82 376 0
2012 Koryeong 46 1,592 8,645 55 330 0
2012 Seongju 477 6,610 31,749 242 669 0
2012 Pohang 133 1,456 10,133 11 435 143
2012 Milyang 12 610 5912 1 515 0
2012 Kimcheon 305 6,420 37,985 261 606 0
2012 Gunsan 210 874 110 1 3,003 0
2012 Jeju 190 3,203 150 2 9,835 0
2012 Mokpo 312 334 0 0 309 0
2013 Yeoju 649 7,223 20,005 162 412 0
2013 Leecheon 279 4,465 21,334 97 685 0
2013 Gyeonggi Gwangju 149 770 9,198 17 53 0

_22_



3.1.3. 2016\ S 71 & T F AL

20161 5 A71E AR Adse s ARl o gadd 2008
dRE 20149749 SIS SAE AdEs FAHA @A ool

Z37] 919 dolgelt. & 333 2ol 20169 44
sja) AT A, Aol f

d, A9A EA(EAX G/ 5N ), FaH7E BARS YE T,

H,
)
o
2
0
o

S
o
=,
ully
Lo
2
v
mE
o=
r2
H

T ARHES sglon, E 349 go] et ¥ wd 4u
S ds A%, v8) w2, 98 3, s $4A, 95 Ageln

3# 33 AAR=E T 20169 el H v E A Ak

Flood debris

Disaster . . Geographical .
Region Disaster types generation
year features
(ton)
2016 Ulsan bukgu Typhoon City 6,000
2016 Ulsan junggu Typhoon City 14,000
2016 Ulsan namgu Typhoon City 5,500

. Farming and
2016 Ulsan uljugun Typhoon L . 11,000
fishing village

3 ey I y
_23_ "':l‘\-_i _'-I.-_'l'l. -



E 34 AR EFE Y 2016 FefH S LA AbE] AdA )

& K
Damaged
. Damaged Damaged Damaged Damaged Flooded
Disaster . o . farmland
Region  buildings roads rivers crop areas
year areas
(dong) (m) (m) areas (ha)
(ha)
(ha)
Ulsan
2016 312 334 0 0 309 0
bukgu
N Ulsan N
2016 . 649 7,223 20,005 162 412 0
junggu
Ulsan
2016 279 4,465 21,334 97 685 0
namgu
Ulsan
2016 K 149 770 9,198 17 53 0
uljugun

- 24 -
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¥ 4-1. H e e AA Alde g3 AR v
Selection . Adjusted
Regression models N D
method R

Y = -0.03X; + 4.04X5 + 0.01X3
- (l02}(4 + 0177)(5 + 9.1 )(6

Y : Flood debris generation
X; : Number of damaged buildings
Entering X, : Damaged farmland areas 0.336 0.023
X3 : Damaged crop areas
X4 © Length of damaged rivers
X5 : Length of damaged roads

Xg : flooded areas

Y = 0.80X;4
Stepwise Y : Flood debris generation 0.460 < 0.001
X; . Length of damaged roads
Y = 0.80X;
Backward Y : Flood debris generation 0.460 < 0.001
X1 ¢ Length of damaged roads
Y = 0.80X;
Forward Y : Flood debris generation 0.460 < 0.001

X; ¢ Length of damaged roads

£ 42 FAE AAAS wol Mg =8 AA Al gEdAnd A
. Std. )
Variable Beta B t df F D AR
error
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Selection . Adjusted
Regression models N
method R

Y = -0.85X; + 25.60X, + 0.48X3
- 0.00X, + 0.63X5 - 0.88Xs

Y : Flood debris generation
X; © Number of damaged buildings
Entering X, : Damaged farmland areas 0.131 0.337
X3 : Damaged crop areas
X4 : Length of damaged rivers
X5 : Length of damaged roads
Xg : Flooded areas

Y = 0.88X;
Stepwise Y : Flood debris generation 0.425 0.005
X; ¢ Length of damaged roads
Y = 0.88X;4
Backward Y : Flood debris generation 0.425 0.005
X; ¢ Length of damaged roads
Y = 0.88X;
Forward Y : Flood debris generation 0.425 0.005

X; . Length of damaged roads

5 ! -1 §
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X 44 78" AT wel MY =2 1t veslARd Ay
. Std. )
Variable Beta B t df F D AR
error
Damaged
0.88 068 4,300 3.37 13 11.33  0.005 0.425
roads
3E 45 W dEEHAd e HE e tdeslAEdE vl
Selection . Adjusted
Regression models 9 D
method R
Y = 0.30X; + 4.90X,; + 0.03X3
- 0.04X4 + 0.54X5 + 22.34Xg
Y : Flood debris generation
X1 ¢ Number of damaged buildings
Entering X, : Damaged farmland areas 0.879 0.002
X3 @ Damaged crop areas
X4 Length of damaged rivers
X5 : Length of damaged roads
Xs - Flooded areas
Y = 0.55X; + 20.30X5
Stepwise Y : Flood debris generation 0.910 < 0.001
X; ¢ Length of damaged roads
X, : Flooded areas
Y = 055X; + 20.30X5
Backward Y : Flood debris generation 0.910 < 0.001
X; . Length of damaged roads
Xs ¢ Flooded areas
Y = O.55X1 + 2030X2
Forward Y : Flood debris generation 0910 < 0001

X; ¢ Length of damaged roads
X5 . Flooded areas
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Std.
error

df
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Variable Beta

9.27 < 0.001

0.81

0.95

Damaged

0.910

610

61.72

10

roads
Flooded

0.001

4.75

20.30 0.42
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F 47 Mg JE el mE A A9 g3 Rd v
Selection . Adjusted
Regression models N D
method R
Y = 944X, + 323.33X; - 15.20X3
- 1.05Xy + 0.44X5 + 108.40Xs
Y : Flood debris generation
X; : Number of damaged buildings
Entering X, : Damaged farmland areas 0.634 0.250
X3 : Damaged crop areas
X4 © Length of damaged rivers
X5 : Length of damaged roads
X¢ ¢ Flooded areas
Y = 094X,
Stepwise Y : Flood debris generation 0.473 0.024
X; . Length of damaged roads
Y = 944X, + 323.33X; - 15.20X3
- 1.05Xy + 0.44X5 + 108.40Xs
Y : Flood debris generation
X; @ Number of damaged buildings
Backward Xz : Damaged farmland areas 0.634 0.250
X3 : Damaged crop areas
X4 ¢ Length of damaged rivers
X5 ¢ Length of damaged roads
X : Flooded areas
Y = 0.94X,4
Forward Y : Flood debris generation 0.473 0.024

X; ¢ Length of damaged roads
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X 48 A" A4 ol Mg =& EA A9 A ERd A
. Std. )
Variable B B t df F D AR
error
Damaged
094 073 4560 2.86 7 818 0.024 0.473
roads
3k 4-9. ¥ dE Y e FolE A9 tgEs|AEd vl
Selection . Adjusted
Regression models 9 D
method R
Y = -8.96X; + 58.98X, + 0.16X3
+ 0.04X4 - 0.89X5 + 2.90X5
Y : Flood debris generation
X1 ¢ Number of damaged buildings
Entering X, : Damaged farmland areas 0.479 0.089
X3 @ Damaged crop areas
X4 Length of damaged rivers
X5 : Length of damaged roads
Xs - Flooded areas
Y = 30.28X;
Stepwise Y : Flood debris generation 0.591 0.001
X; : Damaged farmland areas
Y = 30.28X;
Backward Y : Flood debris generation 0.591 0.001
X; : Damaged farmland areas
Y = 30.28X;
Forward Y : Flood debris generation 0.591 0.001

X; : Damaged farmland areas




£ 410 248 2445 @l A e FolE Aol tEaAnd A

Variable Beta B ' t df F D AR?
error

Damaged

farmland 30.28 0.79 2,230 445 12 19.80 0.001 0.591

areas
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421 A<9d B 48 73
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¥ 4-11. GIS & Aa2HE A3 267) Fald 71 & g Ao sk AdAs] os] du

. Damaged Damaged Damaged
Disaster . . Damaged roads . Flooded areas
Region buildings rivers farmland areas
year (m) (ha)
(dong) (m) (ha)

2008 Ulju 255 18,797 2,172 58 70
2008 Bonghwa 478 3,182 7,426 106 185
2009 Hwasun 604 48,695 68,752 699 725
2009 Wanju 217 1,500 396 5 11
2011 Kochang 336 8,645 10,553 129 146
2011 Kapyeong 59 540 0 0 2
2011 Wanju 0 1,889 4,893 49 49
2011 Yongin 801 6,298 6,600 82 86
2011 Dongducheon 2,392 20,970 33 4 67
2011 Yangju 1,240 11,359 1,946 52 98
2011 Pocheon 83 4511 2,952 28 43
2012 Yeongam 5 10,940 20,098 233 233
2012 Yeonggwang 543 3,358 15,358 19 44
2012 Jindo 513 31,333 25,439 254 277
2012 Sancheong 279 28,211 28,312 164 187
2012 Koryeong 49 12,576 11,552 78 107
2012 Seongju 616 9,420 2,482 26 61
2012 Pohang 413 14,170 15,175 125 151
2012 Milyang 59 1,709 309,739 84 92
2012 Kimcheon 880 32,816 302,140 293 337
2012 Gunsan 4,283 73,146 0 2 217
2012 Jeju 279 1,689 584 46 21
2012 Mokpo 1,493 11,566 0 0 40
2013 Yeoju 209 46,820 48,107 724 712
2013 Leecheon 131 4556 124 23 30
2013 Gyeonggi Gwangju 41 742 64,143 0 5
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Damaged Damaged Damaged ed Flooded
oode
Disaster . L . farmland
Region buildings roads rivers areas
year areas
(dong) (m) (m) (ha)
(ha)
Ulsan a
2016 2,437 64,900 44 815 353 496
bukgu
Ulsan
2016 . 1,768 18,913 564 13 54
junggu
Ulsan
2016 5,670 44,042 390 2 169
namgu
Ulsan _
2016 . 865 41,457 41,457 358 472
uljugun
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Selection . Adjusted
Regression models ) D
method R
Y = 4.46X; - 23.74X,; + 0.01X3
- 0.31X4 + 45.37X5
Y : Flood debris generation
Entering X1 Number of damaged buildings 0.434 0.004
Xy @ Damaged farmland areas
X3 : Length of damaged rivers
X4 ¢ Length of damaged roads
X5 : Flooded areas
Y = 2.26X;
Stepwise Y : Flood debris generation 0.293 0.002

X3 : Number of damaged buildings

Y = 529X, - 029X, + 20.82X3

Y : Flood debris generation

Backward X, : Number of damaged buildings 0.470 < 0.001
Xy ¢ Length of damaged roads
X3 : Flooded areas

Y = 2.26X,

Forward Y : Flood debris generation 0.293 0.002
X1 : Number of damaged buildings
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3E 4-14. GIS 33HAEE ol &atdes wWe 48 AANT ol M =2
AA AHE e g ARE Ao
) Std. )
Variable B B t D df F AR
error
Damaged
o 529 133 433 < 0.001
buildings
Damaged
-0.29 -158 -3.09 0.005 23 869 3190 0470
roads
Flooded
2082 114 317 0.004
areas
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oA7IA, YV FaH 7| E EAF (ton)

X, 93 =24 Aol (m)

GIS ¥ARE ol&3to] AAE w3 d ToA 7Hd dEHol

ok mue 4 422 e,

Y = 529X, — 0.29.X, + 20.82.X, (4] 4-2)
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Yamanaka et al, 2014)2 t}E EdolMx= &dx Hol7] ujio GIS

FAARE o] §% wdo] § AW Aow wuwd

HE Observation value
2 0x10* 4 | E==3 Estimation valie of model 1"
B Fstimation valie of model .2“

1.5x10*
10.1 -

5.0x10°

0 - T I

Ulsan bukgu Ulsan junggu Ulsan namgu Ulsan uljugun

Flood debris generation (Unit: ton)

Region
* Source: NEMA. 2008-2014
* Source: LX, 2008-2014

*

1
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Abstract

Estimation of flood debris generation

using GIS-based inundation maps

Young Hoon Cho
Department of Civil and Environmental Engineering

The Graduate School

Seoul National University

Number of natural disaster is increasing and significant amount of
disaster debris is also generated. Disaster debris serves as an
obstacle for entering into damaged area so that it impedes lifesaving
and recovery work. The most common way 1s collecting all the
debris and transporting it to dumpsites for final disposal. It restricts
efficient recycling of resources and increases greenhouse gas. To
clean quickly and effectively disaster debris, debris forecasts can be
used to determine the required response and recovery resources, the
number and size of storage and reduction sites, and the final
disposition of the disaster-related debris. In this study, estimation
model for flood debris generation is proposed by implementing

multiple regression analysis.



Flood debris generation and damage information was collected from
annual reports of natural disasters. Independent variables which can
be expected to relate with flood debris were damaged buildings,
damaged roads, damaged rivers, damaged crops, damaged farmlands,
flooded area. By developing multiple regression model with six
independent variables and flood debris generation, this research tried
to decide suitable estimation model which can have high power of
explanation based on adjusted R? and proper significance probability
(p < 0.05). To collect more detailed damage information such as flood
depth, flooded area, damaged areas of land use, similar independent
variables were calculated from GIS spatial information. These
independent variables were damaged buildings, damaged roads,
damaged rivers, damaged farmlands and flooded areas. But the
collection method of 6 independent variables was overlaying flooded
areas, building spatial information, land cover map and calculating
total value of 6 independent variables. this study implemented
mulriple regression analysis between flood debris generation and 6
independent variables from GIS spatial information. To verify the
accuracy of model, other flood debris data in 2016 was applied for
confirming difference of real debris generation and estimated value.

In multiple regression analysis using annual reports of natural
disasters, length of damaged roads was entered into selected
estimation model. When total cases classified with typhoons and
heavy rains, length of damaged roads was utilized into both
estimation model. When total cases classified with city and rural

areas such as farming and fishing villages, independent wvariable of

o



estimation model 1in case of cities was damaged roads but
independent variable of estimation model in case of rural area was
damaged farmlands. Estimation model of total cases from GIS spatial
information was proposed with three independent variable (damaged
buildings, damaged roads, and flooded areas). Each generation unit of
independent variables was 5.29 ton/number of damaged buildings,
-0.29 ton/m of damaged roads, 20.82 ton/ha of flooded areas. When
estimation model utilizing annual report of natural disasters and other
model utilizing GIS spatial information were applied to 4 cases of
flood debris in 2016, the mean of error in case of GIS spatial
information was -1,000 ton and the mean of error in case of annual
reports was - 7,080 ton. That is because the independent variables of
estimation model in case of GIS spatial information were more than
annual report. Damaged buildings and flooded areas entered into
estimation model from GIS spatial information were already checked
from literature reviews which these variable have high power of
explanation for flood debris generation. By utilizing estimation model
from GIS spatial information, more accurate estimation value of flood
debris generation could be obtained and it also could be preliminary
data to decide the size of number of temporary storage sites and

economically efficient route for collecting flood debris.
keywords : Debris generation, Estimation, Flood debris, GIS,

Inundation maps
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