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ABSTRACT

This study aims to analyze the effects of urban characteristics on the amount of damage caused by natural disasters. It is focused on the
areas of a municipal level in Korea. Also, it takes into account the spatial autocorrelation of the damage caused by natural disasters.
Moran’s I statistics was estimated to examine the spatial autocorrelation in the damage from the study area. Subsequent to evaluating
the suitability for spatial regression models and the OLS regression model, the spatial lag model was employed as an empirical analysis
for the study. It showed that the increase in residential area leads to the decrease in the amount of natural disaster damage. On the other
hand, the increase in green area and river basin is associated with the increase in the damage. As a result of empirical analysis,
appropriate policy establishment and implementation about the damage-adding factors is needed in order to reduce the amount of
damage in the future.
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Fig. 1. Analysis Procedure
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Table 1. Summary of Dependent and Independent Variables

Classification Variables Unit of variables
]221;;3;3:1: Namill;i/:s;:fété?nages One thousand won
Population (POP) Person
Area (AREA) m’
Budget (BUDGET) One Million won
Residential area (RESI) m’
Green area (GREEN) m’
Park (PARK) Unit
Housing supply rate (HOUSE) %
Independent Number (Ol)fgg\l;j]%g permits Number of cases
variables 3
Road area (ROAD_A) m
Road length (ROAD _L) m
Labors of all industries (WORK) person
River area (RIVER) m’
Reservoir (RESERVOIR) Unit
Sewer length (SEWER) m
Annual rainfall (RAINFALL) mm
Rainfall intensity (INTENSITY) mm/hr

o} A S sfdehe e 1
Feis oA lE B S HoR
ArrellM whegehs FRlEEE, ASsIF A5 w2 wA g 9,
A 21 FARRRe] g g-olls ATl ek ekl
HpEolt o) Mead F2 A7t sk 254

IelE P g2o)7] wieel AAdfsle] Hsfis ST Ao
2 ot vpEte 2 A ks SgEA] A A

A Fsfelel] ToF JFE vAe= A At e

2ol Wk Bdo] lom R ofF W] Fk= ARl
sl 718 FIHoZ EAE Flolt) opde] M4 e
#3k Ul8-5 Jelshd Table 13} 21, WFES] 7|2EAZS
Table 29} 2t}

A9 RigE EUR 2013 7S] SAREE R
FARES BT AR 5 AFRRPA A STRskE A1E9)
= A5E E3ITE 94, TEHF A Tefde Sk
ZAeIA vipd ZAFEE] FERE AR o] 85 28319
o A A5 9 TS A9 B SEHSES TAF
T7VEAIER O] AlmE SE3Irk AkRe] o SAPEE AE,
FRIGEJIFHS 0 27 QI FAREE 7R, ‘A1F
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Table 2. Descriptive Statistics of Variables

T3 AR w5 HA

Classification Variables Mean Standard deviation Min Max
Dependent variables DAMAGE 756,388.33 3,279,855.85 0 25,194,322
POP 222,630.54 214,916.62 18,297 1,148,157
AREA 433,234,008.24 379,422,449.04 2,825,943 1,819,670,463
BUDGET 852,477.41 392,695.25 146,418 2,880,921
RESI 11,150,148.43 9,429,851.45 0 57,730,199
GREEN 54,171,191.19 71,069,865.57 0 410,641,466
PARK 91.12 84.04 0 441
HOUSE 105.03 10.78 71.4 136.30
Independent variables PERMIT 940.61 725.12 61 4,305
ROAD A 6,594,038.88 5,822,833.04 30,060 46,333,280
ROAD L 440,959.42 357,324.50 3,964 3,337,535
WORK 80,271.14 90,007.49 1,121 617,340
RIVER 12,402,941.53 11,988,792.25 0 60,389,660.8
RESERVOIR 5.64 7.45 0 39
SEWER 538,582.23 395,448.50 20,409 3,125,777
RAINFALL 1,190.16 214.80 708.10 1,832.67
INTENSITY 38.72 11.82 18.540 85
SREE P WA, FANY WA, A4 R, T Ao ohly] ukel SISk Rk duEo s OLSIH

T2 WA, =2 O, %3?‘7‘] FAREE T8Ik VA B
E9] FAAEE BT G| FAI AR R8Tt
A A AR B3t Ase TV w71l [HAR
9 X}E 283kt
TR FAAEE 31 APy 249 38R
75 9 24 $P8le] GIstlelEsksl= 39S ARk o] g9
A1 20134 71E0] = 2307] 712 5 AHEE S5
AFEEARE AFA] 9 AMAZAE A3}t of= aEA
o] SRelA] AFs] "or] slo] A wsoe] %"Z_x—? e
o] yeRpr] offtiar dds)y] wiiEelth &gk Choi and
Lee (2014)= £ ¢} s A= 712X HAE 13“ Fo=
3IX PR E o] o] AR < Qo s AFs
TS} AFEE AGS ALJEH vt Sk webA B e
T WA =t AFESY 7IZAXHAE AlQ)gh 2277)
2|90 2 HF AAEGITE 2Ela TAA FAA TR EAH] 2=
(http://sgis.kostat.go.kr)’ oA 2013 7]Fe] A= Al 3F
THE=S Ao} 22770 A|9e FE3le] 71 GISHE 238
ok 2| ZF R T BARIES 712 GISHe] £4uo]
B2 Fdgelr] fJste] SAANA Folohs A7 AdA=E
Zg3te] 24 913 HF GISHlelHE =351tk 754¢ GIS
dlo]Ejell= FEH1 AR o] 091 A]Ho] E3HE|o]
ULk o] = 2270 A B AR sirt gk
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Table 3. Summary of LM Test

Test MI/DF Value Prob
LM (lag) 1 52.1465 0.0000
Robust LM (lag) 1 36.1032 0.0000
LM (error) 1 25.6504 0.0000
Robust LM (error) 1 9.6071 0.0019

Table 4. Summary of LL, AIC and SC Statistics

Classification OLS SLM SEM
LL -3690.43 -3673.42 -3679.24
AIC 7414.86 7382.84 7392.48
SC 7473.09 7444.49 7450.70
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Table 5. Estimation Summary of Models

SRR EENE K

Variables OLS SLM SEM VIF
Constant -3435964.21 1349185.00 347865.30 -
POP 1.04 1.42 0.69 8.549
Ln_AREA -125910.90 -191792.60 -130330.40 4.149
BUDGET -0.14 0.09 0.12 6.377
RESI -0.09 -0.09* -0.06 8.597
GREEN 0.01* 0.01** 0.01* 3.090
PARK 1117.65 522.83 -1341.12 7.512
HOUSE -2083.67 -14628.64 -15225.50 1.451
PERMIT 813.05 517.21 185.31 3.652
ROAD A -0.03 -0.01 -0.004 4.113
ROAD L -1.06 -1.12 -1.05 2272
WORK -1.31 -1.20 -1.28 3.235
RIVER 0.09%** 0.07%** 0.08%** 2.519
RESERVOIR -66726.52* -51455.37 -50213.41 2272
SEWER 0.73 0.50 0.83 5.325
RAINFALL 4061.59%** 1953.00%** 2187.93* 1.486
INTENSITY 28783.25 32230.68* 34809.96* 1.481
o - 0.54 - -
A - - 0.55 -
Likelihood Ratio - 34.03%** 202.39%** -

*HE : p<0.01, ** : p<0.05, * : p<0.10
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