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An Analysis of Major Issues in the Inventory System for Counting Damage
on Buildings and Facilities due to Heavy Rains and Typhoons and a
Proposal for its Improvement

FEor - Y™ - g

Joo, Youngha - Kwon, Youngsang - Park, Junghwan

Abstract

While systematical counting of damage on buildings and facilities due to natural hazards
is important for both damage recovery and disaster-prevention planning, need for
improvement in its inventory system has been raised persistently. This research aimed at
confirming the necessity of and deriving the directions for such improvement by analysing
the major issues in the current inventory system, and suggesting an actual proposal for its
improvement. By examining (1)the composition ratio of each inventory item within the total
amount of damage due to heavy rains and typhoons and (2)the application results of the
current inventory system on actual flood-damaged areas, and in combination with comparison
results against two cases of foreign inventory systems, four major issues and their
improvement directions were derived. Firstly, subdivision of inventory items is keenly required.
Secondly, division between public and private facilities shows to be rather inaccurate. Thirdly,
establishment of hierarchy within the inventory by grouping similar buildings and facilities is
required. Fourthly, inventory items should be in accordance with existing domestic systems.
Hence, by applying such directions and referring to classifications based on domestic building
and planning laws, a proposal for the inventory system's improvement was suggested.

7/ # £ = Mol AHES|, WA, Hamloh, 7[2AE, RS

Keywords m Damage Inventory, Disaster-Prevention Planning, Flood Damage, Infrastructure,
Statistical Yearbook of Natural Disaster

I M 2 L @7z % S

*

> O
rr
Ao
rlo
ox
Hr
H
=
e}

™
re
-
Ral
Ral
o
>

HA)2 TR0l ot T 7| ETHL AR EHMPSS-RH-2015-79], METistu Hode
QA[UFKHS: 0668- 20160204], M-ESCHEW BK21+XPM|CHAMIFR[ AR HALALRICHO| S &
2oL +RE AFYULCE A0 =52 Fi AHLAXLIOYZTLAFZMEL: 0|52 2, TLE I-Fo
| ZAFEZIL|CE
** Department of Civil & Environmental Engineering, Seoul National University
*** Department of Civil & Environmental Engineering, Seoul National University (Corresponding author:
yskwon@snu.ac.kr)
**+* Department of Civil & Environmental Engineering, Seoul National University

o .

X

Journal of Korea Planning Association Vol52 No.3 2017) | 237


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2017.06.52.3.237&domain=kpaj.or.kr&uri_scheme=http:&cm_version=v1.5

2
1&gk alfol] thn]ataral H Eof th o= <
T7} o] FoxgIT). EAIX| o] A 3]
oF FAstox= A7 AFEC tig
WA A (S G AdPd A9, 20145
&, 2015; Aded 9], 2015), HF5-EA
&% 9], 2013; BMg=1 9], 20145 714
016) Fol ATEAo™, EAALA-A
2 Fel o, daiAd 2 A
F EAAE] R A aS A
T4, 20105 =AY, 2011a; A
, 2015), Sr3al] A #A A=A

2, 2011b; o)A, 2014) So] A5
A LAY o] o] B SHORE Fpo figh
237 71 H (S EEAIA T, 2012), SEEE A
(resilience) G2 N(dstL}-EAI7, 2015)) &3t
AT7F Z Y= ATk

olH % T-HFIHE Vo=, AL o]
el sl e}, APy o] $-o] ujaETel et
ATt o] Fo A gt SRR A=; A A
B A A 2] o] o] oz of Bl Tl AL B

Al T35 & A7 Fohy] o3 Aol
[}

ol
=
s
O
R

=
-

>
o
£
1

)
b1
rif

fO ok wE ol

2

] VO e )
oo 2
U\I

oot
ox
o |o
do
Off

o
!

p
-1 o

o
o
N

1

o &

2L

2 o
rO

2

12 8o

53] 59-HlE o 2ake] AKX
TE glo] A% AXN 24F DEHE D A4
238 | "IEAE, A52H 33 (2017)

ol tigh w7t st A9 A3 Aaf et
P& flsliM= AAA o
3L e vl AIE BaA o Hdeuojof k=
tl(Merz et al., 2010; 7342, 2014), & A7

o

ofs
o
2
0
ot

o

54 oA B ol olx 1A v g

S-EFTEE v AdAlE sl el A R

| & WAEt ok =

olo| A& Zroli 4= gltt. s A A FAH 2
49 <E3] A7 oI Ao
CHE R A T4, 20005 @A T4, 2003;
o] A& 9], 2009; -2, 2014). ZA ALY

AEA 5 A2 G 5, 2Ah

N
==
r

g

E
oX
o
o
=
Jo
An)

SRR <, 2 47
G2 /)29 WEAT} IR A dshite S
= e 2AP e ) QAR A
o] olelg So] BAPOR R4m0w, ol o)
shol AP/ A, RIS P, AR EE
s, AAZE T4 B AA 24, 2 A,
YA P A% A Bol A PGOE
AR, Blo} Hzol AETNE J)Fow

ato] Tl zAl AR digt A E4(%
G- &, 2016), ANFEES 83k w2l it
2] 84 A (EA-H9A, 2014) 5 OS5 T
HHRQ AR et AFTAE o] FoAX] = F
o]t}

e JAGE A L AA 243 Sste]
A= ol 7R FAIH A A L Ao
o tigt A7k vha wEgk Aot dA) 52
ek AAAs glsi AR Al Ao 2 A s
AR’ FE S WE I ARl A
71 Fa A 2 JAAA AT =] A Al
Al =2 A& JAFE FAAA gk 24 o]
AR a3, Jasithd of| S od A
Heto] o] fojzof g ZRAAE ThHE A& Fof
B7] ojgrpl

e 4

rr



SEIZ2R ottt AXRE U MUSTEH HAES TENAY 2HHE 24 % Jjduer A7
olelgt W) S o] ATE FETAADHL oA ()AA S-eiEIs) WAM (2012 A
oI 53] E-EFOR Asfel AHE A aeln) B FFNAY FHIFILA
Aol WA el AFINe], AW AAYE T WA, ok, 5EAY, A A YA
R A o) BARe] GEAE BT 1 38 AA A 482 ) 1 BARS 245
of mE AMPLS AT Ag HHOR B9 1, 39 THANTIF HAZUS-MH 52,
o olE B3l A AN £ Ane B ASGAzApRTste] vma o) AN
Bl EabHe) FEEAPAAS SR ABT Yol B AAEL mEHUE oloiA] 454
sfafs el B /e Tl vl Aofetadt & EEE S wegeks Sl Al 7]
s, WhE ol Seluel el A e
Fat5ieh. o F ATAAE FHstel Felstalc
2 AP 3

-
1l

S-elsulal thnl 2 ARl ek o] = E-
SAAIEA =e]o] Aol A o] A AR
3 T S-EFell 23S gtao] skt o]
© A eyl 71 slelizt 2 A
oz g nle] Fasiths Wl Redt
t}

B 55 Ese) 4Re TRy
ol whe} A)a)AE a0, 49
Fojsmgls), 1323458, A
AE(EhIE w9 ¥
(Parker et al., 1987; Smith and Ward, 1998;
Dutta et al., 2003). 533}, P&, 22194,
HIAA =9l 5o 5ol 242t 5 a8H tho
A a7t o, o] AFelxE 58] =A<l
TE-EAAE e BlelA S-ElETsle] HelE
71 dubAolar A=A RN, Farell o dk A4 A
AEve) 2 FdA4skelth

AT A 27 A Al
AAl gk 7]
A= AA e
TN =

ofle} slle] Akl

=]
=

H

A
=
al

i
i)
kT
32

Journal of Korea Planning Association Vol52 No.3 (2017) |

IO o|E HE
L AIMET YARS PN B
My

A& 8] JAFEC] F/3A Al Hate] o] &
Ao 7 HE MPATEE Merz et al.(2010)0]
TR Qg o] 2g 2 7t gk HE A
TEF 1 A B g AR Qo Bl
o] Atk s ATellxE AR lEe] FjeEE

BRSNS a8 34, 7 2 AN

e au

o
N, o Jo

HE 7Pt AR A%, FalZAF bl

AVB| A A T, Fet shra kel A

AFX

N 1R
e

239



>
=
2
rig

(2015), 289 21(2014)7} &) ]
(2016)= 7ZFEA NS FAo =2 ;q_o.H}_/\} 1;; 2
HAAFe] EA|HE B sl s uteto 2 A 73
vlafe] 5o} W) vjeks) T Aw 9 XA,
A B wed AT dgoA] SHE U=
AL E gl Ko} AH-H

T9& Aotslgitt. kA qt o] A%
AAE B a9 J8e J4’6HZ/K]-,] A2 0l 3}

o] 5 24o] of

o]3] 9](2015)+= ™
o A ?AEHE o 9 Hristr 1 HEH 7N kgk
HAZUS-MH &5=5e] 2319 e S Bt
7o 2 sban, gEHE S 7] 5 SR
DB &A] o5 ghofste], k=3 AldEaF7gA
225l 7k A B 7] DB AAMRE 2 B SR
< AABte] =] QMER] USRI
e v=k HAZUS-MHE] SllEe] 74 2 A
AE = % %bﬂ wpe} ] Ao gk a1
7} B-Zslchar 3 4 gl whe 289 €](2014)
«5Tﬂqﬂnggz@5ag?%&cﬂlﬁ
oJA] HAZUS—MH AAE 7|2 75 =] A
A& aefs] S8 =l AEFE L AEE ERE
FHagvhs SHA o7t glon, o]F S K
7t 9 Esfjole] FrplEs @%6 ko w
vls) G 7} 27 71k AA e

a8y F AT w5 HAZUS-MHE s 3
N AA OVJ_ 1 S-Evhetell @A) A8

=

)

weis), A Sl el 21
olth HolA @A ek

7‘351‘ &0}1"&7]

240 | "=IEAE, H523 3% (2017)

2. 2 AMETS HAZE FANA
Y

A v A ET S AT A
Sef A, o uhel AlSAR o] g A L
AAE o] FaL ik ARAA ] LAY Al I3 Al
2 AR A gEs AR5 Al o]
A==, oleet Alsfioide] mdE o B F
gl zlo] Asdrelnt. of7]el= dal A% Ak
A dsh 2 Em] FA gEe] 1A% A1
A1 717 93l SAVF <:E1>H 22
T4 2 AA wet e QA o] Qrh=Y
WA A T4, 20005 SRI9EAR], 2016)Y. A A 3571
AWELE F A B sjdshs FEL2 5 237

AHFA R R
3. 8jjQ| A|MSms
) ALY Bl W EAS B3k AP EEo

A A1 e AR YAGE TEA}
m%oh:wm hers

w
_lg
b
frt
o
o,
38,
KO
m
ft
=
o L

oo

N
K3

=99k, 2013) FH - =) ofg] Ao g
s8] a7t = ar Q1= vl HAZUS—-MH 75
A3}, (2)9-2vete}l 71531 o] nlszdte] S9-H
TS| P R TszAbel] thek A mEgk v
(FHYAAT L, 2000) Do) XA AZANNFL
< A3

HAZUS—MH %—’FE’_%’E n=r A

o

Ao 2 - A & ¢%2 %611 kel 2 go|T)
(FEMA, 2012). 222 v]a]e] Als &
PR3 eF ARS- A AE A TE R T



1

So| TN BHE 24 U et

A
AV, aEA|2E,

3
ofx
>,

x,

n

X,

2
E
o -
2
&

v

H 1 Mo & miets FgHA
Table 1. Inventory system of Korea's [Statistical Yearbook of Natural Disaster]
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T & Category | 2l "t gt 2 Main item N & g 2 Sub-item
= o 1 ol FEHO| RA-FMO/EIIE A”E‘:‘HE et Mool 21y
- # of people whose dwellings have been swept away or
Total flood victims .
destroyed(total/partial)
o g AL/ AEB/RA
Casualties Deaths/Missing/Injuries )
P =AX| Farmland M, B dry field, paddy field
Inundation area |IEA| Urban Z=EHX| residential area
HY FHELE MEF0|H FHE
SA-Ho/atnl/ A e main buildings directly used as residential
a & Swept away-Total - B548 F87L 81y A e
Buildings* destruction/Partial attached, unlicensed, empty buildings excluded
destruction/Flooded - SSUES S3A|MO| VIEIR &
public buildings classified as Others under 'Public facilities’
A oBf =3 Powered ML/} total/partial destruction
Ships 2353 Nonpowered Hul/gtat  total/partial destruction
=ZX| M Dry field*
Farmland £l Paddy field* -
SiE HZEL Dry field products W2 Zt=  wheat and barley, cereals
Agricultural |22} Paddy field products |O|=&F rice
products 7|Et Others A2 5 7|Et 2= vegetables and others
2 L2 Road* E2Y xl 0= 2#A 2 roads under Road Act
Road gk Bridge* A7 29| w2 bridges of the above roads
SHH River* HeEHEA-=0h, =2 F=H, A5 &
- A8t4 Small river* embankment(dykes-protection works), sluices, spur dykes, drop
SSAE structures, etc.
Public S (ASEE)
facilities Water supply and drainage* | -

HTFA|M  Harbor fac*

BIX|A|A, FOIA|M & mooring fac, berth, etc.

O|gtA|d  Port fac* MAEEE O, tgufxﬂ S wharves, piers, breakwater fac., etc.
st School* wA, BE=HE J|EF A classrooms, annexes, etc.

AT Railway*
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#1 AH
Table 1. (continued)
- & Category 2l Ht 3t 2 Main item N 2 & & Sub-item
e _?.E'A!AE-‘ Xﬁ—?xl,'i %*-HH%’& 8-HH¢E, 7|Et
Irrigation Irrigation fac.* reservoirs, pumping-drainage fac, channels
XK Seawall*
22 M€ Al Erosion control | AEX|AMY, OFZAME hillside controls, meadow controls
Public Erosion o "
control | &&= Forest road -
facilites 'S X1 Military fac” 748 20f 9] individual units
2TRAIE HIEHE 251N, 52, 20
Small scale fac.* nonstatutory rivers, farm roads, small bridges
7|Et Others* -
Z=rf, &% Embankment, Wall* | -
7= Livestock &, ¥ S cattle, sheep, etc.
A AL f—)k}, EA Pgn, Silk yarn shed* | -
Private facilities TS S FISh. hatchery .
O{&, 0|7 Fishing net & gear | -

H|Z3L2A  Vinyl greenhouse*

7IEFARALE

Other private fac.*| -

“AldE oY 25

Items corresponding to facilities

H 2. 0|2 HAZUS-MH S42% mjsjse a7
Table 2. Inventory system of USA's [HAZUS-MH Flood Model]

Category Main item Sub-item
. . single family, mobile home, multi family, temporary lodging,
Residential* single tamty . . y porary fodging
institutional dormitory, nursing home
retail trade, wholesale trade, personal and repair services,
. business/professional/technical services, depository
Commercial* |~ . . . o X
General institutions, hospital, medical office/clinic, entertainment &
o recreation, theaters, parking
building heavy, light, food/drugs/chemicals, metals/minerals
. , light, u icals, i
stock Industrial* 104 .g . 9 .
processing, high technology, construction
Agriculture* -
Religion* -
Direct | Buildings Government*  |general services, emergency response
physical and Education* schools/libraries, colleges/universities
damage | facilities Medical care fac.* |hospital(small/medium/large), medical clinics
Essential Emergency ) . . . .
fire station, police station, emergency operation centers
fac. Response*
Schools* grade schools primary/high schools, colleges/universities
Dams* -
Nuclear power
. . nuclear plant, nuclear power fac.
High plants
potential barracks/group quarter, officer/enlisted quarter,
loss fac. Military maintenance/operations shops, administrative offices, mess
Installations*  |halls, officer/enlisted clubs, gymnasiums/armory, gas/services
stations, PX/retail stores, arsenals
242 | "=EA, H52H 33 (2017)
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B 2. (4=5)
Table 2. (continued)
Category Main item Sub-item
. major roads, urban roads, highway tunnel, major bridge,
Highway systems* ! . ghway ! 9
other bridge
. railway tracks, railway bridge, railway tunnel, urban station,
Railway systems* y frac y g y
fuel fac., dispatch fac., maintenance fac.
. . light rail track, light rail bridge, light rail tunnel, DC
Light railway systems* 9 . . 9 g 9
Transport- substation, dispatch fac., maintenance fac.
ation Bus systems* bus urban station, fuel fac, dispatch fac, maintenance fac.
systems waterfront structures, cranes/cargo handling equipment,
Y Ports and Harbors* /carg g equp
warehouses, fuel fac.
Ferry transportation waterfront structures, passenger terminals, fuel fac, dispatch
systems* fac,, piers and dock fac.
. . control towes, runway, fuel fac, heliport fac., parkin
Direct Airports* A 4 P . P 9
ohysical structure, maintenance & hangar fac., terminal
ipelines, water treatment/pumping plants, control vaults &
damage Potable water systems* pipe /pumping p
stations, water storage tanks, wells
sewers & interceptors, wastewater treatment plants, control
Wastewater systems* . . .
vaults and control stations, lift stations
Lifeline . ipelines, pumping plant, tank farm, oil control vault &
I Oil systems* PP pumping pre
utility control station, oil refinery
systems ipelines, control valves and control stations, compressor
Y Natural gas systems* pp. P
stations
Electric power systems* |substations, distributions circuits, generation plants
Communication svstems* communication lines, control vault, switching stations,
Y radio/TV/weather station, other fac.
Crops Crops top 40 crops within USA
Vehicles Vehicles automobiles, light trucks, heavy trucks
Hazardous materials release |34 materials presented in the 1991 Uniform Fire Code
Induced damage - - - -
Debris building finishes, structural components, foundation materials
Direct | Casualties Fatalities drowning, non-drowning
social | Displaced Households households, individuals
losses | households Communities -
Building related losses  |building repair cost, building contents(furniture) losses
Direct economic Relocation expenses cost of shifting and transferring, rental of temporary space
losses . business inventory losses, income losses, wage losses, rental
Loss of income .
income losses
Regional economic impact |regional income/employment/production, tax revenue, impact
. . among business sectors |distribution among social groups
Indirect economic - -
. sheep/lambs/wool, cattle/calves, dairy products, hogs/pigs,
losses livestock & products
poultry/poultry products, others
Tourism -

* Items corresponding to facilities
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# 3. 22 X+ZMEARY mshets EHA
Table 3. Inventory system of Japan's [Flood Control Economic Survey Manual]

- & Category 2l dt 3t 2 Main item
Ol x| IT| 3 AF2X} Deaths
Casualties DRIXY/IHAl Isolated/Flood victims
FHEEX Residential*
5 = AL Business*
Bulﬁdif . O|E-AFB|2X|A|M Medical - Social welfare fac*
9 SR 7{™A|D  Key disaster-prevention fac.*
E23IA|A  Cultural fac*
Xstazt XS Metro*
Underground space K|S TEX|SIAE Underground commercial*
ZoEmAA T2 Road* EAIAA Urban fac*
. T w2 Bridge* SIEAIA  River fac.*
Civil engineering fac. [ "
Stk Sewerage system
SSEFAA ZoAM M Electricity* ML Railway*
Public fac. coE 7t~ City gas* E Al Communication*
Public fac. = <
e3pShike] == Water supply system
Direct g8 A4 SE Farm road*
1 AL *
damage Agricultural fac. |2 Water_course ‘ .
o 7t -7 M[E-C|8  Furniture - Home appliances - Clothes
Householdocz:modities Ab& A Automobile
7|Et Others
F N 27HZE KB [A, A28717] 5)
AZE T DR i - Depreciable assets(machinery)
Depriciable - Business - Office X2 XpAE Inventory assets
Inventory oo A7 RiGEIIR S BthgH)
< ) Depreciable assets(farm equip.)
assets Farm - Fishe
Y [X§3m XtAF Inventory assets
sE:E HMZt Dry field products
Agricultural products Er&l Paddy field products
E231X Cultural assets 23X Cultural assets*
Z2=ol|7| = Debris 28lH| 7|2 X2|H|-& Debris disposal cost
UMK 2 Olst aA/mFms]  |[AFXA  Business - Offices
Loss influenced by O|Z-AtE|EX|A|A  Medical - Social welfare fac.
business suspension HER /™AL Key disaster-prevention fac.
sarjube HA| Housgholds .
Emergency response cost APRE Business - Offices
gency resp =7FX|EAEX|EHY|  Central - Local government
MOl mSSEOl o mgmef  |£2 Road
Indirect | Loss influenced by traffic cessation |E T Railway
damage e Py Y
g alo|mafol Ertoz o3t Mame oo EI.ectr|C|ty Stk Sewerage .system
. o . 7t~ City gas E41I' Communication
Loss influenced by lifeline cessation =
A= Water supply system
AMAABEM  Inter-industrial loss
AXNE n2m|sy 71| A|AESQ g I3 Market share loss
Economic losses Q=& Z8l = Wage loss@# of employees)
7PHo| A 25 I8 Household routine activity loss

* AL E ST 8= Items corresponding to facilities

244 | "=EAE, H523 3% (2017)
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Table 4. Classification of flood damage areas according to their geographical characteristics

T 2 C(lassification

7| & Criteria

===
TS S |SEAIAIS] S(R) B ieto] Tl ee XY
i opulation . . S . .
= gh p p (Metropolitan city) 'Dong" which is non-adjacent to the coastline
AR LIS EA| density
' | Inland cit ol Xk
Urban y eTes 1 2etAe] SCR) T sietdo| Holk| &2 XY
Low population N S - .
area density (General city) 'Dong' which is non-adjacent to the coastline
SHREEA YHA| Ojetel (/) & siehdol Mok XY
Coastal city (General city and above) 'Dong' which is adjacent to the coastline
HI S A K| SEXY etAlzel 2|(8) T siehdol Hotx| g2 XY
Non rb?] Rural area (General city - Gun) 'Ri" which is non-adjacent to the coastline
o sHetx| YerAl2l 2(B) 5 sferilo] Ttk A
Coastal area (General city - Gun) 'Ri" which is adjacent to the coastline
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[ ] Building / Farmland

Farmland 1 1.32%
Road | 5.97% [ ] Public facilities
River | 8.17% : o
o g R Il Private facilities
Water supply and drainage T 1.09%
Harbor fac. s 4.33%
Port fac. ] 8.48%
School | 0.02%
Railway | 0.05%
Irrigation fac. T 4.81%
Erosion control fac, ] 6.12%
Military fac. T 1.06%
Small scale fac. ] 6.02%
Others | 12.51%
Embankment, Wall | 0.00%

Pen, Silk yarn shed I 2 69%
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Others
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Fig. 1. Composition ratio of each item within the 2012 total amount of damage due to
heavy rains and typhoons
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Table 5. Selected sites of analysis by each
flood damage area type

Type Location Area(m’) 4 >
Inland [Seoul Dongjak-Gu Sadang-Dong | 667,470.6 S5
high |Seoul Seocho-Gu Seocho-Dong 450,715.2 o
pop. [Seoul Seocho-Gu Bangbae-Dong| 369,321.4
Jeonnam Mokpo-Si 3152406
Yongdang-Dong
Inland G buk S e i
low | YeOngPUK SEONgjuTEIn 3029211 d) Gyeongbuk Gumi
o Seongju-Eup Seongju-Ri
POp- Gyeongbuk Gimcheon-Si /N
143,141.5
Hwanggeum-Dong . A x}
Gyeongnam Changwon-Si iy =V
405,169.6 s ‘
Masanhappo-Gu Haeun-Dong \\\ \é\ 22y
Coastal |Gyeongnam Changwon-Si s> J
city |Masanhappo-Gu 299,976.3
Namseong-Dong
Jeonnam Yeosu-Si Gyo-Dong 142,935.6
G buk G ju-Si
yeongouik Lyeongju->t | 1,222,081.0 ;
Gangdong-Myeon Homyeong-Ri \
Rural G.yeongbu.k Gumi-Si Goa-Eup 5628380 o
area |Sinchon-Ri ]
Jeonnam Yeongam—Gyn ' 5122191 )
Gunseo-Myeon Yangjang-Ri
Jeomeam Myton Durki | 396225
- - 2| 2 KIATSHK|Y S5 CHEA
Coastal |Gyeongnam Namhae-Gun 1879139 . A8 2 Yool AlS R HEAR
area |Sangju-Myeon Sangju-Ri ,913. Fig. 2. Examples for each type of flood damage
Gyeongnam Namhae-Gun area
Mijo-Myeon Mijo-Ri 1166723 (from top to bottom, different scales)

a) Inland high pop. city, b) Inland low pop. city,
c) Coastal city, d) Rural area, e) Coastal area
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Table 6. Application results of the current inventory system on actual flood-damaged areas

A EAYS MA 285 d=ooiAldE
Current inventory system Provisionally flood-damaged features

detached house, multi-family housing, neighborhood living fac., religious
fac., sales fac, medical fac, education and research fac, fac. for older
persons and children, sports fac., business fac.(general), lodging fac.,
Building factories, warehouses, fac. for storage and treatment of dangerous
substances, fac. for animals and plants(florist), fac. for motor vehicles,
resource recycling-related fac., broadcasting and telecommunications fac.,
cemeteries and related fac., others

Dry field dry field, orchard, salt field
Farmland - -
Paddy field paddy field
highway, national/ metropolitan/ city/ county/ town road, small road,
Road . .
Road bikeway, pedestrian road, underground passage

Bridge vehicle bridge, pedestrian bridge

River

- embankment, retaining wall, culvert, ditch, sluice
Small River

Water supply and drainage |water/wastewater treatment plant, tank(liquid-gas), manhole

Harbor fac. lighthouse, dyke, pier, breakwater, yard

lighthouse, dyke, breakwater, seawall, wharf, quay, oil depot,

Port fac. tank(liquid-gas), windbreak forest
School kindergarten, elementary/middle school, university
Railway metro
public | Irrigation Irrigation fac. |reservoir, pumping-drainage fac, culvert, channel, side gutter
o Seawall seawall
facilities - -
Erosion Erosion control |erosion control dam
Forest road  |forest road
Military fac. -
Small scale fac. channel, side gutter, farm road, small bridge
education and research fac.(library), business fac.(public), transportation
fac.(bus/ferry terminal), medical fac.(community health center-medical
center), fac. for older persons and children, training fac., sports fac,
parking lot(public), wall, hedge, gate, retaining wall, reinforcing stone
Others wall, utility (telephone) pole, fire hydrant, phone booth, postbox,
soundproof wall, bus station, median strip, road signs, electric controller,
traffic lights, traffic light controller, security light, streetlight, streetlight
controller, manhole, undergound ventilating fac., playground, street tree,
public landscape, park, square, beach
Embankment, Wall wall, hedge, gate, retaining wall, reinforcing stone wall
Private Pen, Silk yarn shed fac. for animals and plants(pen)
facilites Vinyl greenhouse vinyl greenhouse
Other private fac. underground parking, underground ventilating fac., ginseng-farming fac,
cemetery
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Table 7. Comparison of inventory items between Korea's Statistical Yearbook of Natural Disaster(A),
USA's HAZUS-MH(B), and Japan's Flood Control Economic Survey Manual(C)

Statistical Yearbook (A) HAZUS-MH (B) Survey Manual (C)
Category| Main item [ Category Main item Category Main item
Residential Residential Residential
- Commercial Business
- General Industrial -
- building stock Religion -
- Buildings Government -
o N Education - -
Building - and _ Building Cultural fac.
- facilities - Underground commercial
- . Medical care fac. Medical-Social welfare fac.
Essential fac. - :
- Emergency response Key disaster-prevention fac.
- High potential Dam -
- loss fac. Nuclear power plant -
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Table 7. (continued)
Statistical Yearbook (A) HAZUS-MH (B) Survey Manual (C)
Category Main item Category Main item Category Main item
Dry field - -
Farmland - -
Paddy field - -
Road T ti . ivi Road
Road - ransporation Highway systems QVII . -
Bridge systems engineering Bridge
River - - fac. River fac.
Small river - - - -
Wi I
Potable water systems Public fac. atserstzl::)py
Water supply and || Lifeline utility i Y
drainage systems . ! .
Wastewater systems engineering | Sewerage system
fac.
Ferry transportation
Harbor fac. Transporation Y P - -
systems
systems
Port fac. Ports and Harbors - -
Buildi E ial
School u dlngs and  Essentia School - -
facilities fac.
. Railway systems Public fac. Railway
. Transporation
) Railway . . Underground
Public systems Light railway systems Metro
facilities Space
.. |Irrigation fac. - - Agricultural fac. Watercourse
Irrigation
Seawall - - - -
Erosion ) ) ) )
Erosion control
Forest road - - - -
- Buildings and ngh, Military
Military fac. o potential | . . - -
facilities installations
loss fac.
Small scale fac. - Agricultural fac. Farm road
Transporation Bus systems - -
systems Airports - -
Oil systems - -
Others Lifeline utility| Natural gas systems City gas
systems Electric power systems Public fac. Electricity
Communication systems Communication
- - Cultural assets | Cultural assets
Embankment, Wall - - - -
Pen, Silk yarn shed . I - -
Private Y Buildings and Ge'ne'ra .
L ) o building |  Agriculture
facilities | Vinyl greenhouse facilities - -
stock
Other private fac. - - - -
250 | "=EA, H52H 33 (2017)
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Fig. 3. Comparison results of inventory systems between Korea's Statistical Yearbook of Natural
Disaster(A), USA’'s HAZUS-MH(B), and Japan's Flood Control Economic Survey Manual(C)
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Table 8. Classification of group of facilities according to Korea's Building Act,

Al Group of facilities

& L Uses of buildings

ArsAtE Alda
Fac. relating to motor vehicles

motor vehicle-related fac.

MY Sof Aldz

Fac. for industrial purposes

transportation fac, warehouse fac., factories, storage & treatment fac.
for hazardous substances, resource recycling fac., graveyard-related
fac., funeral parlors

TI1SAANEZ
Fac. for telecommunications

broadcasting communications fac., power generating fac.

=2t % HAET

Fac. for cultural activities & assembly

cultural & assembly fac,, religious fac, amusement fac., tourist resting
fac.

FYAIET

Fac. for commerce

sales fac, sports fac, lodging fac, communal living fac. among Class
I neighborhood living

0% 9 EXAEE

Fac. for education & welfare

medical fac, education & research fac., fac. for older persons &
children, training fac,, campground fac.

EREAEE

Neighborhood living fac.

Class I & Class II neighborhood living (excluding communal living
fac)

FHYFAET

Fac. for residential & business purposes

detached houses, multi-family housing, business fac.(public/general),
correctional & military fac.

EIETEYPEES
Miscellaneous

animal & plant-related fac.

=

B9 AN JJHAIY 22

Table 9. Classification of infrastructure according to Korea's "National Land Planning and

Utilization Act

T+ £ C(lassification

st 2 ltems

WEAIE

Traffic fac.

roads, railways, harbors, airports, parking lots, automobile depots
(terminal/garage/transfer center), tracks, canals, inspection fac. /
drivers' schools for automobiles and construction machinery

SUAE

Space fac.

squares, parks, green area, amusement parks, vacant public land

OE. DA
FE3TAHE

Distribution and supply fac.

distribution business fac., water - electricity - gas - heat supply fac,
broadcasting and communications fac., utility tunnels, markets,
oil-storage and oil supply fac.

SSE2HFAIE

Public, cultural and athletic fac.

schools, athletic fields, public buildings, cultural fac., athletic fac.
deemed necessary for public use, libraries, research fac., social
welfare fac,
public vocational training fac., juvenile training fac.

YA
Disaster-prevention fac.

rivers, storing ponds, reservoirs, fire prevention fac, windbreak fac.,
waterproof fac.,, erosion control fac, tide-control fac.

EREFNE
Health and sanitary fac.

cremation fac, cemeteries, enshrinement fac., natural burial grounds,
funeral parlors, slaughterhouses, general medical fac.

L2 PN

Environmental basic fac.

sewage systems, waste treatment fac, water pollution prevention
fac., auto junkyards
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Table 10. Overlapping items between Korea's "Building Act; and "National Land Planning and
Utilization Act,, and choice of which system to apply

Building Act (A)

National Land Planning and Utilization Act (B)

Group of Applied
i Uses of buildings’ Classification Items system
facilities
parking lots, inspection fac. /
. Traffic fac. drivers' schools for automobiles
Fac. relating to . . .
; motor vehicle-related fac. and construction machinery A
motor vehicles -
Environmental auto iunkvards
basic fac. Juniy
. . automobile depots, railways,
transportation fac. Traffic fac. p. y B
harbors, airports
storage and treatment fac. for o
9 . Distribution and gas supply fac,
hazardous substances(oil & supply fac oil-storage and oil supply fac B
Fac. for gas-related fac.) pply fac 9 PPl fac
industrial . sewage systems, waste treatment
. Environmental . .
purposes resource recycling fac. . fac, water pollution prevention B
basic fac.
fac.
cremation fac., cemeteries,
graveyard-related fac., funeral Health and . .
. enshrinement fac.,, natural burial A
parlors sanitary fac.
grounds, funeral parlors,
Fac. for broadcasting communications N broadcasting and
. 9 Distribution and . 'g B
telecommunicat fac. communications fac.
. - supply fac. —
ions power generating fac. electricity supply fac. B
Fac. for i
. athletic fields, cultural fac,
cultural Public, cultural and .
S cultural and assembly fac. . athletic fac. deemed necessary A
activities and athletic fac. .
for public use
assembly
Fac. for Distribution and distribution business fac.,
sales fac. A
commerce supply fac. markets,
education and research fac, schools, research fac, social
Fac. for . .
. fac. for older persons and welfare fac., public vocational
education and . - - A
children, training fac, training fac,
welfare . . . -
campground fac. Public, cultural and juvenile training fac.
Fac. for athletic fac.
residential and business fac.(public) ublic buildings A
business P P 9
purposes
. . Health and
Miscellaneous | animal and plant-related fac. . slaughterhouses A
sanitary fac.

* Confer TEnforcement Decree of the Building Act, for detailed items of 'Uses of buildings'
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Table 11. Proposal for improvement of the inventory system

Category Main item Category Main item
Residential Residential Water §upply fac.
& business Emergency response fac.* Electricity supply fac.
Others** Supply Gas & Heat supply fac.
Neighborhood living*** facilities Oil-storage & oil supply fac.
Commercial Broadcasting & communications fac.
Cultural activities & assembly Utility tunnels
Education & SChOP' Environmental Sewage systems
Medical care fac. . ... | Waste treatment fac.
welfare basic facilities - -
. Others Water pollution prevention fac.
Buildings :
Warehouse fac. & Factories River
Industrial Storage & treatment fac. for River -
hazardous substances**** Small river
Others Storing ponds
Motor vehicle-related fac. Irrigation fac Reservoir
Animal & | Pen & Silk yarn shed Disaster- 9 " | Others*****
plant-related| Vinyl greenhouse prevention | Tide control fac.
fac. Others facilities Erosion erosion control fac.
Correctional & military fac. control fac. | Forest road
) Embankment &
Dry field Embankment | - an men
Farmland & Wall Retaining wall
Paddy field Wall
Road Others
Road -
Bridge Other Space fac.
Railway facilities Others
Port & Port fac. * Fire station, police station, emergency operation center
Traffic Harbor Harbor fac. ** (Exclusion) Public business facilities corresponding to
facilities Airport 'emergency response fac.'
Automobile depots *** (Exclusion) Class I neighborhood living facilites
) corresponding to ‘emergency response' as well as
(terminal/garage/transfer center) , )
supply fac.
Others **** (Exclusion) Facilities corresponding to 'supply fac.’
*xxxx (Exclusion) Seawall
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