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ABSTRACT

KEYWORDS

A flood loss estimation toolbox was developed within GIS software. This toolbox is for
anyone who is interested in the flood loss estimation, and uses data accessible to public.

In particular, the loss estimation framework in the toolbox is distinct in that the

flood loss estimation
toolbox
GIS software

inventory items are individually dealt with. The toolbox was applied to estimate the
economic loss from a levee failure event in 2002. The estimated loss was a little larger
than the reported value. The difference is probably due to the asset values and the

damage functions for each inventory item, which have to be updated.
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1. M E

Aoz 3 EH FEE AR ASste AT FaA0l BAHA ok At E=AIE HHA AdAsie] ds)
TEZF AR, d8 Rl teiAa Jlom, A d3 adrtA Hola eH, o159 HdE AEr] HalM=
Ed RS ARl dofstal AH S Asks Aol Fasy] wielth Ald &4 WrF Alz"e a0t 55
3AA, AZFE FALE A &4 HIt Alxdlo] FEHEHI oM (Dutta et al, 2003; Scawthorn et al, 2011;

Al-Momani and Harrald, 2003; Vickery et al, 2006; Merz et al, 2010), =A|7]7-¢] AA ALE do} AhE=7tE2%
ks 3 gk &Rl A2, Folu|2]7Fe] CAPRA (Central American Probabilistic Risk Assessment)9} ‘&% 42
PCRAFI(Pacific Catastrophe Risk Assessment and Financing Initiative)7} $)

TEvete ART|TE 28 WY 5 #oE s, REPAKIDL 2005 =&, w7HHCEE Ad &4
b Alzdle] =S HES v L H(NIDP, 2006; 2007), =4 B37F Al=de A4 Oﬂ:r”{ A= UTHChoi et al,
2005; Lee, 2007; Jung et al, 2009). Z=olr LS 2L e AAZE7T BlSAL3] TAEAR] A5, HF9d
3] A8 BA 2" (Typhoon Committee Disaster Information System; TCDIS)E 7/N&dt Hl= Ut A28 P2 o]¢
o= Tkt oz Ay Mo A e, Lee and Choi (2011)= AAA HES 8oz HAHI Y d+d
*Lﬁoﬂ 2 FAH E48 FAIY LM, Choi et al. (2012)2 7|THIE QUG ZA9uE S wEste] A T4 45

WHE ket =3 Lee et al. (2014)2 3] AEA S B HF Y F%
Fg A EolE Esta slole ok AlzElstEe de AR T Ad &4 37
2013 F=BAEEH ﬁ Y 4057d 71d Amyel A AdAE 2= Aes AR Ad &4 H7F ZY(CAT
of =S oAl W A= uk glow, Z7 AdellM e 2015 @A, Tl HA -3 Ll
dZ 7le Mol 5d 01141 7le N 48 FRE AT

714 At &4 H7h mdold GIset FIFE sue) Ad &4 Hrh 2ZE 02, EQECAT, AirWorldwide, RMS
9} 7o gel7]#e] 283 Hazus-MH(M] =), FPHLM(Y] =), Riskscape(Fr @2 =), CAPRA(Z%oF¥2]7}), PCRAFI(ZE)
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B 59 Hgy 2o otk ol B 71E FEE Fig 19 2t F Ad &4 3 282 Ald(hazard)S] 7
S(intensity) 2t W1=E £43t1, 33 &2 E(inventory)®] BloEIHlo]AE 53 &, Alde] iz 2t vlsj=5H &9 FHoF
S(vulnerability) ARE Hlgo2 &2H(loss)S B 7gh

Hazard

Vulnerability Loss

Inventory

Fig. 1. Structure of catastrophe modelling (Grossi and Kunreuther, 2005)

o] A7+ F WAl AHEH e 48 GIS £ZES) (ArcGI Desktop 10, ESRI) 7]%ke] At
stazl sk 53] SlellA 7 HiEkA v TE FHoE BYS FEHUE,
M= &4 J7E PHEA 5 T8

1)
H o
9
O‘ob

af
I A8 W S)ol vlwd & A= o] vk 53], Choi et al. (2005)7 Lee (2007)2
ok E g A (TR E) S GIS 7Rk A AEI 02 %3819 0™, Byeon et al. (2008)2 A4S o]&3st ok
WS 2708 vk Qlth o]9jolE Lee et al. (2011) TR S o] 83te] AYs A FoF %

AP AT sk 1
G2 B30 B T4 wsale 4HaT A4 AAE Fusels vimaitt T oaeEe §E% FRe] may
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WH=E 7RIk A H3 ARG R YO Hazus $5 BHe A 28, BF 257 D, A4S B (census

block) B919] TAYE ABE AGSHT Yok, A2 BE G919 ARE A WA aggregate data)ZH, 713125

Bl /19 ANE D0 AT SAE ok of ATE DALY 2 Hamsth AL B PG DE e, Ao

SAB A 94 AR % 4 ARE Bl &2 Whe Ay

OF T ASE 4 e BRAE AUADA F AR, of Brhae] AEE Wl APAE DUAAE 54 Fas

£SUEE ATLE T Ak olf BE T} HEAA 92 489 A BE GS A8} U EUA 5 ¢
& W, §5 9UEe) ARA wash Bk BE G PAlRok] 9 B8Y 5 e Ao svheck

rulm

A =AJ £ T S BAlo] e A

_IN

2. EYiA e

o] A= ZrIPe TEehal 2 Wo| SYHor V|xdA F4 &do] WUHEHES JEEUN. 48 GIS £ZES 0
(ArcGIS Desktop 10)l14 Arcpy (ol Z21efn] oS 7[Hte g THEolXl GIS 7| &h)E ol8ste] 2aHES AAsto]
7N 917] wEol, ArcGIS Desktop 102 7H Algtolghd U Abgo] 7Fsdt Ao itk ~a-ECNE ArcGISAlM a3t
= Tkt A2 x 244 E(Geoprocessing functions)©] AMEEILCH (ESR, 2015), 22THEE 71220 H(Catalog window)ollA]
4 AZE EdA(toolbox)7t REEOIAIE e o= ARgsHl |k =3 & Edol Ao Sle U ARE 5 e B
&Y SH2E el & o, dEEAEe A BEs s A —rrxlzl"s’] = 7]—;& st A= AEFAA S
= ddf ALz, APA=] A FEE A, A, 9ol HY FHE Ak =2, 8 59 AZAES FHIE (SCLS) 84
E Bl 9lof, Ba e s AFAEY 9 722 = Atk %Eﬂalxéit% ol Tl7Fssith

&4 W7}t HAL Fig 12 7oz 35, T o £ 93] 4 Echds) 2 m29) Hazus €4 23S
Fastack 2y S oAy 2 39 Hazuseh 22, #3T7Ae) 54 A8} obd dsBHEe AE FRE
Fgstel £22 PBEE NLHAT o2 st Fig 27 2o, T3 WS W AHTHE] A 94H 2 AE 9
Ao M o] 44 m(ﬂ*ﬂ AR, £ Bastt AHEAEY] X FR(F AT ALFANYE)Y} &4
AR(ES 5 A2 OB A 27 Hu, old] ¥ AHZ 7] YA GIS 150l Basd, Ad &4 3

7tell GIS A2ZEg o7} de] &85 E o] fo]7| =3t}

Residential buidling
B8
Green house
=
Dry-fiedd crops
=
Rice paddy
= |
Inundation depth
WValue
High: 0

Low : -10.25

Fig. 2. Inventory in the study area
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Fig. 32 & A7°lAM /Mdd T &4 29 AdHHo|2E HoFa . $A B3R, ArcGIS?| 712271 9%
$-(Catalog window)ollAl A2 2HAs ~IHEES dW, 2 Evt2vt THEoA=H), Fig 32 A2 A4E Edtxe <
o227} "tk Fig. 394 ‘Output’ > A¥Eo] AREH= EFUE Addt= @Al ‘Flood Depth_raster' = 4 2
ds EYeE Wiolt A AFAL d2E Fd2 EY A FHol Utk ‘Inventory shp'= I HH &2 94X HRE
E2]2+ WAE shape BY FEHIE WS A AETHAYEE shape HY FHHE E A Hh ‘Selection SCLS +
AEFAAY Y] THAE (SCLS)% Adgshs BAR, &4 W7t 28star sk vsaAEe Addshes Aot o
2 7ol A EHES T Aud 5 Utk dE S, FYH 24S AU B, A ()F 2ol dHIH

SCLS = B0014112; SCLS = B0014117 1)

o714 B00141127} B0014117 & 217t A= A&HFAAPElA FE 7 249 FFIZ(SCLS)olth oo = Fig. 39
()]

‘Unit asset value's= a5 &9 &9 AAT 24t 7EXE YHdh= DA0l™, ‘Damage function’ > 354 &9 &
FErE Ees By & daEHEnt HAE 3l FHE YA "ok o7 AE I EAEe

AR Vi A4 | heE i A A8 BB ARy
g gofod WilEEE, 2UAe AL PAE AT AS5A A
ol z3kel A4Kj)e] FFE Table 19} 2k,

A G) 7HAel g S EAE ()e] FHH
o] Zg(polygon) RS g3k o A

5" Flood Loss Estimation Korea i) = |
& Quiput 5
=%
(=)
@ Flood Detph_raster —
@ Inventroy_shp :
& Selection_SCLS —
& Unit asset value
o
X
t
4
Unit
squaremeters
¢ Damage function —
=
+
]

Fig. 3. Interface of the toolbox

F5 £42 BAN AL AR, NABAE 4K AR L A s £3F9 Basth 18T F 9
£ ARE A Agsel 5 24 Btn Buad £4 375U 439 2yt



Journal of the Korea Society of Disaster Information. Vol.11 No.3 pp 436 - 445

20029 AAEE ekl A T wiabA B3 Aol 2D A By (Gerris) o2 APE F AFEHES ©]
&3t AEEHUANAn et al., 2015). Fig. 4= An et al. (2015)7} GerrisE ©] &3 ]'0‘] “7]'51' AFde d2H 3 YR
Wk Atolth. su 4 Fav -2 W A FHAd As ued o, 4o U I RdYE 298 Zo
2 HRA(Yoo et al, 2015).

Fig. 4. Flood depth

3.2 IS ES| BXx} XMt THA|

A= AEFAAFEA Fig 49 A4 BEXE 8 Fafg 4 F de AHS dF F=3AY (Fig. 2). A7A
g fgREE FEy =3 Fo AAXZ g forz FFIE (SCLS) B0014112(FH), B0014117(4),
D0015211(=), D0015212(R) & 7|22 Ha 54 &S EF8IUT (Table 1). Adoz QI3 JsfH& FAst7] feix=
54 AANAHE o|9ell= A4k 74 ARIF Basith B AFE 7S BAAE, =8, BiA 5 JAUE &

&3] Table 134 Zo] FejE2 Eof &9 At 7HAE F-oqstqirt.

Table 1. Unit Asset Price

Inventory (j) SCLS Unit Asset Price

Building B0014112 508,428 KRW/m2
Buidling contents B0014112 12,182,399 KRW / house
Agricultural land DO015211, DO015212 g:gig ﬁ%fﬁ E;‘f:iz;m)
Rice D0015211 1042KRW/m2

Dry field crop D0015212 2204 KRW / m2

Green house B0014117 7,660 KRW/m?2
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3.3 £MES
AHee B9, Tl RIE EFFFE ROE SE, T AR 9k A5, AIM Bud F5E A8
Atk (Fig. 5). Fig 5914 74, FANEE, 5349 3%, BRAMeIA Agats ARS BEIPL, 24 A, =

=
[e]
T

FH

=
73

Y AS(E-Learning Platform for Integrated Flood Management (IFM))E 83ttt 3 F2E<] A4 (hy)
o] 1m °Jst ¥ ZA-F, FAF7I3t (dy)oll wheh &S ZeFIth(Choi et al, 2006). £ Aol = 7]zt a4

B
7} REalel, A4S 292 TAALAY (Table 2). A71A j& Al FF7E o950 (Table 1), i A jol EaHe)
DsEHEse] JuNEE ofug,

Damage graph

1.0 )
—
0.8
£ 0.6/
8
:
8 04
0.2 1
= Rosidential bullding
— Buidling contents
= Green house
=— Agriculture land
0'8.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Flood depth (m)
Fig. 5. Damage functions
Table 2. Damage ratio (%) of agricultural crops
Duration (dj. days)
Inventory (j)
<1 1-2 34 5-6 >7
Rice 14 27 47 77 95
Dry field crop 35 51 67 81 95

3.4 &4 Tt =y

o] ARE olgske] 20024 WA B AT £4L BrSAT BAAAE 2ok Fig 63 2 A5
(hy), ARV, BN 52 ol 8stel Tl &D)< A S S ANSHE Fa0] T AU fA)
3w, Fig 19 ZeY9I2E npedh

>
ot
Br
>,
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[ Start
]
| Flood depths (4, ) caleulated l

| Flood boundary delineated i
|

Select inventory items #

within the flood boundary
|

i
Compute the value of the f th asset
in the inventory category f

V. =C A4
Ifj isarice paddy _‘t’_ﬂf»_ Yes
or dry-field crops
No No [ Compute a mundTunn duration {d }J
Compute a damage Factor Compute a damage factor Compute a damage factor
D=1, (h) D, =1 D,=g,(d )
Compute a loss of inventory items if

L=DV

Summation

Liws = Za’.

Testal Lass = Zhn_\
| |

( Finish ]

Fig. 6. Process of the flood loss estimation within the toolbox

o3k A4t Az, WakA] AGE-H o 23 FEA(Fig. 69 Total Loss) 28,2143 Mt oz 374
! < 93] 24388 WnkY) (NEMA, 2003) Bt} tha Ath ol AA7ha) AR
2 JoEn oo ¢og kA AR 9 £4Ee= x&Fow BdE I
Aol FY3A FE(SCLS = BO014112) 0.2 EFH = Feolde
E A A9 A= X]‘ZH Z9] zo]lE T WAY AAIX I e £ Y3, 5 Hoko] TE & 9=, Table 1
=) old tol7t mEHo YA Utk AE T SUsh 20 HEaPt T3 AL AL £xA
=z v, A B EAL Wby YA AR §F ARyl Wed Hoz
B3, o}-&# Fig. «l el gl AAE Ao g 1§ x| J_XHO}L AN B B4 AL
ANZ Hgslr] £ ¢ . ¢ &4 Hr §2 gy o8] e AERE =ole It NEHLE He
g Ao Helth
aeu o] A7 5 &4 39Ut &5
& Aol it JNE siEHEL A
oHeE 2 997t 9tk Fig 8 1A
e $HY g7 §

Agstgieken] 2 oozt gov, Fout YT FAARI obd F
2Eo &4 YRS BEI] Fig 7% Lo| £ PET U BY
FobEe) S8 Urol AYFL HIFET Ak W /) F F4 &4 H

St At exe= 9 3le Aotk

el
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F4 40 Balo] e AR T ST £ YE AZEOIE AL S8, S GIS AZEFO] oA AL
¥ 4 sl B4 £4 Bass URET & AT A U ARGIS Deskop 108 1 Agold 7 401

otk e Skl E4 W7t 71es ASe] 8l 7S e AsE HAUE ARgske] 2002 AR AP B
Ao 4 & 2143 Mok E HuE wefo (24,388 Wk} 409 HEO) Afolr} Ay}

(28,
5 EAZ 1% Ao= A, o]of o g AVEA] AR E &3] tig
A7t &Aoo FQF ZoZ BRIty Egh AFAYo] HwE FL HYT B3t A4t Algte] 4 2@A0x)7F &8
HAk At ATEE FAITN7] st AL EaElEe AT Ee Y3 ZZY(work flow)e] BYE FQE Ao poiHTh
Jeiy B AFdA gk &4 HUF B2 A TFGE ] SA AETF ofd MEAEES VIEoE E4ES HUtet
I Qe 7EY T &4 W Y B o AEe &4 HrbE vbsA gk
AA, EAE AHES] fEiA AHEAE FARYCE A AR HIEHE X AR $LT HEAAE U
ALE gjjof gitt. gto g Am AKFAANIEE 7Fo® ARAAE FL8 ste WHS Bosto AHgAte] HoE
w2 gt} =g AEA WFEE ZAdste A vl Zdtaat gt

g ok Bl w7t A
A}t o= AR AR 9 &Apsk=o] A s

\"
]

A7 EATAE Y AR ATl 23] FHHAFUH

Building cantents

Wi
."l?-f‘."
mes
ey I.T;. -
; High 0
u-:'-'- 102489 i u‘.:.\' -10. 2489
L) )
- ! =%
Building (5,962.4 million KRW) Buidling contents (2,167.2 million KRW)

Ghoen house Rice paddy

£
iy " a Innudation Depth
Ak Value
- High |0
S, -
" Low ' -10.243% Low : -10.2489
] g
y )\
: e
Green house (3,347.4 million KRW) Rice (2,703.3 million KRW)
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Lands
mO0- 110
[E1111-846
mes7 2729
Innudstion Depth
Value
High 0

Low - -1024289

Dry field crop (223.0 million KRW) Agricultural land (13,811.0 million KRW)

Fig. 7. Losses for each inventory

Fig. 8. Study area within Haman-gun, Gyeongsangnam-do
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