/,'li \

Check for
updates

pISSN : 1226-7147  €eISSN : 2383-9171 Journal of Korea Planning Association Vol.53, No.6 (2018)
https://doi.org/10.17208/jkpa.2018.11.53.6.117 iot= E- S A AZ S| X| T3 EA 2 H533 H6= pp.117-130

CHAo| AXMA Ll - ns4endn 255QAEDso| ME

Economic Loss Assessment caused by Heavy Snowfall - Using Traffic Demand
Model and Inoperability I-O Model
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Abstract

Heavy snow is a natural disaster that causes serious economic damage. Since snowfall has
been increasing recently, there is a need for measures against heavy snowfall. In order to
make a policy decision on heavy snowfall, it is necessary to estimate the precise amount of
damage by heavy snowfall. The direct damage of the heavy snow is severe, however the
indirect damage caused by the road congestion and the urban dysfunction is also serious.
Therefore, it is necessary to estimate indirect damage of snowfall.

The purpose of this study is to estimate the effects on the regional economy from the
limitation in traffic logistics caused by heavy snow using the transport demand model and
inoperability input-output Model. The result shows that the amount of production loss caused
by the heavy snow is KRW 2,460 billion per year and if the period of snowfall removal is
shortened by one day or two days, it could be reduced to KRW 1,219 or 2,787 billion in
production loss.
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q= [(diag(x))™" (z—2)]
= vector of resulting normalized production loss
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Table 1. Vehicle type
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Yype

Classification criteria

Class 1 (compact car)

two-axle vehicle, width less than 279.4mm

Class 2 (midsize car)

two-axle vehicle, width more than 279.4mm, length less than 1800mm

Class 3 (full-sized car)

two-axle vehicle, width less than 279.4mm, length more than 1800mm

Class 4 (lorry)

three-axle vehicle, heavy lorry

Class 5 (special truck)

four-axle vehicle, special lorry

Class 6 (compact car)

Displacement less than 1000cc, L 3.6m, W 1.6m, H 2.0m or less
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In (Freight) = ay+ oyln (()f:mp) + awln (Diemp) + asln (Distance)

+ (1'4(()7newsnow) + a(-)( Ofnewsnow.Ll) + a(;(()fnewsnouuLQ) + a7( ()7newsnow<L3)

+ a'x(Dfnewsnaw) + ag(Dfnewsnou;All) + al(,(Dfnewsnou,hLQ) + oy (D_newsnow.L3)

+ a'u(()frainfall) + ayy(D_rainfall) + 014(()71011)temp) + al(-)(DJawtemp) 2(3)
+ oygDummy_O_Sup + apDummy_D_Sup + agDummy_D_20up+ agDummy_D_20up
+ ayyDummy_SA T+ ay Dummy_SUN+ ayDummy_Holiday + €
Variable description unit
Freight Freight vehicle traffic car
O emp (or D emp) Number of employee at origin (destination) region person
Distance Distance between origin and destination Kilometer
O _newsnow (or D _newsnowj) Snowfall during the day at origin (destination) region centimeter
O newsnow. L1 L2 or L3 |Snowfall one, two, or three day ago centimeter
O _rainfall (or D_rainfall) Precipitation the day at origin (destination) region millimeter
O lowtemp (or D_lowtemp) | The lowest temperature of the day at origin (destination) region °c
Z;mdmu{;w%y5gp5up) Dummy variable: 1 if snowfall is 5~20cm, 0 if not 0or1
?;urmjlj{;r%fg?ZOUp) Dummy variable: 1 if snowfall is more than 20cm, 0 if not 0or1
aummy SAT Dummy variable: 1 if the day is Saturday, 0 if not 0 or1
aummy SUN Dummy variable: 1 if the day is Sunday, O if not 0 or1
dummy Holiday Dummy variable: 1 if the day is holiday, O if not 0 or 1
1 =3 20
Table 1. Estimation result
Model 1 Model 2 Model 3 Model 4
Variable Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E.
In_O_emp 0.574 0.0025 0.574 0.0025 0.575 0.0025 0.575 0.0025
In_D_emp 0.595" | 0.0025 0.594™ | 0.0025 0.594™ | 0.0026 0.594™ 0.0026
In_Distance -0.650" | 0.0032 -0.650" | 0.0032 -0.649" | 0.0033 -0.648" 0.0033
O_newsnow -0.014 0.0089 -0.014 0.0089 -0.011 0.0090 -0.011 0.0090
O _newsnow.L1 -0.023™ | 0.0070 -0.024™ 0.0070
O _newsnow.L2 -0.0197 0.0069 -0.016” 0.0070
O _newsnow.L3 -0.018™ 0.0068
D_newsnow -0.012 0.0089 -0.011 0.0087 -0.006 0.0088 -0.006 0.0088
D _newsnow.L1 -0.016” 0.0069 -0.017" 0.0069
D _newsnow.[2 -0.014" 0.0066 -0.011" 0.0068
D newsnow.L3 -0.014" 0.0065
dum_0O _5up -0.223" 0.0953 -0.223" 0.0953 -0.223" 0.0953 -0.220" 0.0953
dum_D 5up -0.169" 0.0981 -0.177" 0.0978 -0.177" 0.0978 -0.181" 0.0978
dum_0_20up -0.3377 | 0.0792 -0337" | 0.0792 -0.3377 | 0.0792 -0.205" 0.0831
dum_D 20up 0.079 0.0721
dum_QO_rainfall -0.002™ | 0.0007 -0.002" 0.0007 -0.002™ | 0.0007 -0.002™ 0.0008
dum_D rainfall -0.002" 0.0008 -0.002" 0.0008 -0.002" 0.0008 -0.002" 0.0008
adum_O_lowtemp 0.008™ | 0.0006 0.008™ | 0.0006 0.007"" | 0.0006 0.007"™ 0.0006
dum_SAT -0.183" | 0.0108 -0.183" | 0.0108 -0.183" | 0.0108 -0.181" 0.0109
adum_SUN -0.626" | 0.0110 -0.626° | 0.0110 -0.624~ | 0.0110 -0.625" 0.0110
dum_Holiday -0.527" | 0.0263 -0.527" | 0.0263 -0.543" | 0.0269 -0.544™ 0.0269
Constant -2.761"" | 0.0685 -2.759™ | 0.0685 -2.768™ | 0.0690 -2775" 0.0692
Number of obs 187,373 187,373 184,827 183,542
Adj R-squared 0.3769 0.3769 0.3769 0.3769
p-value **<0.01, **<0.05 *<01
124 | "=EA, F53H 63 (2018)
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Table 2. Regional Inoperability by snowfall scenario

HEg Mozt 3 ddds HE27|d Es(¥Y) Haz|d ss=(¥h
IE A2

Sfﬁvfaji ?c?;) PSSl 3day 2day 1day (B:scje?% o 2day 1day
Seoul 2.6 24.8 2.03% 1.47% 1.00%
Incheon 21 25.7 1.73% 1.26% 0.86%
Gyeonggi 34 303 3.26% 2.37% 161%
Daejeon 29 29.6 2.70% 1.96% 1.34%
Chung-buk 24 274 2.13% 1.55% 1.06%
Chungg-nam 23 303 2.25% 1.63% 111%
Gwangju 24 330 2.56% 1.86% 1.27%
Jeon-buk 2.6 309 0.011 0.058 0.058 2.55% 1.86% 1.27%
Jeon-nam 19 194 121% 0.88% 0.60%
Daegu 20 10.0 0.65% 0.48% 0.32%
Gyeong-buk 2.7 149 131% 0.95% 0.65%
Busan 12 5.0 0.20% 0.14% 0.10%
Ulsan 13 6.0 0.24% 0.17% 0.12%
Gyeong-nam 19 7.6 0.45% 0.33% 0.22%
Gangwon 4.0 26.7 3.40% 2.47% 1.69%
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Table 3. Production loss by scenario (million won)

L=

dachs Zlez LEReH, AHzE= 90|

0.121%, THEO] 0.109%, A120] 0.097%
OF UL A7

0.034%9] £AS WX

Uask= A

e ©SAIA Alolle GDPY

% 9l Aow Lekih

5. 4=
2 ook iR Qs T2 uEo] A4t
REMo] Nxl= dgks ulelsiRitt. 24 Zit
hd=z Qs dhy AARFERS o
48969 O, ol nEg
OISt AR uitist ARlA &4
VAl 2153 theE S5t AlA7IRE
O 1% 2409 Q9] Mk SHE
L} &, thdoj o !
UCHH Agst x|
C}.

MA7|2t AlLf2|2
3day 2day lday

241 Ol = 241 Ol Aidss =4Ol A=y

Seoul 625611 0.097% 454504 0.071% 310132 0048%
Incheon 141750 0.076% 102980 0.055% 70269 0.038%
Gyeonggi 714351 0.096% 518973 0.070% 354123 0.047%
Daejeon 68144 0.109% 49506 0.079% 33781 0.054%
Chung-buk 82358 0.073% 59833 0.053% 40827 0.036%
Chungg-nam 155607 0.052% 113048 0.038% 77139 0.026%
Gwangju 64744 0.093% 47037 0.068% 32096 0.046%
Jeon-buk 85042 0.085% 61783 0.062% 42158 0.042%
Jeon-nam 95099 0.041% 69089 0.030% 47143 0.020%
Daegu 43794 0.047% 31816 0.034% 21710 0.023%
Gyeong-buk 120403 0.044% 87472 0.032% 59687 0.022%
Busan 43613 0.027% 31685 0.020% 21620 0.013%
Ulsan 60457 0.022% 43922 0.016% 29970 0.011%
Gyeong-nam 79781 0.031% 57961 0.022% 39550 0.015%
Gangwon 70189 0.121% 50992 0.088% 34794 0.060%
Jeju 8652 0.035% 6286 0.025% 4289 0.017%
Total 2,459,596 0.068% 1,786,886 | 0.050% 1219287 | 0034%
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