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Abstract

Recently, large and small fires have been happening more often in Korea. Fire is one of the most frequent disasters
along with traffic accidents in korean cities, and this frequency is closely related to the land use and the type of
facilities. Therefore, in this study, the significance of fires was analyzed by considering land use, facility types,
human and social factors and using 10 years of fire data in Jinju city. Based on this, OLS (Ordinary Least Square)
regression analysis, SLM (Spatial Lag Model) and SEM (Spatial Error Model) using space weights, were compared
and analyzed considering the location of the fire and each factor, then a statistical model with high suitability was
presented. As a result, LISA analysis of spatial distribution patterns of fires in Jinju city was conducted, and it
was proved that the frequency of fires was high in the order as follow, central commercial area, industrial area
and residential area. Multiple regression analysis was performed by integrating demographic, social, and physical
variables. Therefore, the three models were compared and analyzed by applying spatial weighting to the derived
factors. As a result of the significance test, the spatial error model was analyzed to be the most significant. The
facilities that have the highest correlation with fire occurrence were second type neighborhood facilities, followed
by detached house, first type neighborhood facilities, number of households, and sales facilities. The results of
this study are expected to be used as significant data to identify factors and manage fire safety in urban areas.
Also, through the analysis of the standard deviation ellipsoid, the distribution characteristics of each facility in the
residential area, industrial area, and central commercial area among the use areas were analyzed. In, the second
type neighborhood facility with the highest fire risk was concentrated in the center. The results of these studies are
expected to be used as useful data for identifying factors and managing fire safety in urban areas.
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where X is exemplifications, Y is space use effect

variable, € is error term, P is rtho(space effect).
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Area Land usage

A Central commercial area

Residential area(land development area)
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Industrial-Residential facility mixed area

Residential area(university town)
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Residential area

Fig. 1. Land use map of Jinju city
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Fig. 2. LISA analysis index of Jinju city
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Analysis of Facility Fires Though Spatial Econometrics Assessment
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Table 1. OLS analysis results

OLS
Division Variable name
Coef. t P
Human-social Number of
variable households 0.033 4.820 0016
Detached house 0.346 2428 0.001
The first type
neighborhood facility 0072 506 0.000
Physical variable
The second type

neighborhood facility 0.592 2:526 0.000
Sales facility 0.093 6.283 0.049

R2 0.768 - -

Model statistics -
Adj R2 0.753 - -
. Condition number 5.804
Regularity

Jarque-bera 523.571 - 0.000
Breusch-pagan 497.671 - 0.000
Evenly dispersed Kosenker-bassett 115.932 - 0.000
White 217.861 - 0.000

Spatial dependency Likelihood ratio - - -

Log likelihood -1255.221 - -

Suitability of model AlC 2540.414 - -

SC 2604.661 - -

287



Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, Vol. 38, No. 3, 281-293, 2020

MBS A B0 UYL
Y}+= Table 29} At ARRes
& Lag coeff.(RHO)Q F-7FA ]—3(}—‘%
B SOl Uelsteh, AAA Resquared)®] S22}
82. 6%E LHER O] OLS A3} 2 Aoz A

t} 3k o] B AL AASH= White7d 4, Kosenker-Bassett

£ 90 =
==

oy i

O

SAgTte} Aol g Btk SLMO] EAATHE A% 24
RZARET 7H147E S A B Aol Ak
A0 2 Uehgth

3.7 BULXI2S(SEM) 24 ZD|

SEM& £-4J8t A} Table 33} 2ok AgRiEo] B &
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S LRk SEu U] ) 4ok Al A M4 OLS A1 0.2 B Mhle] kg i 0.2 BAJEITh OLS
Table 2. SLM analysis results
Division Variable name SLM
Coef. t P
Sales facility 0.068 6.283 0.049
Detached house 0.457 2.428 0.001
Physical variable neigzgzrizsgéyfg:ﬂity 0.053 5.056 0.000
R2 0.826 - -
Model statistics -
Adj R2 - - -
Breusch-pagan 480.063 - 0.000
Evenly dispersed Kosenker-bassett - - 0.000
White - - 0.000
Spatial dependency Likelihood ratio 23.632 - -
Spatial effect Lag ceoff.(tho) 0.231
Log likelihood -1254.880 - -
Suitability of model AlC 2541.771 - -
SC 2610.312 - -

288



Table 3. SEM analysis results
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Division Variable name SEM
Coef. t P
H“x;‘a;‘l’:'al 11‘:‘2;?;32 0.075 4.820 0.016
Sales facility 0.063 6.283 0.049
Detached house 0.665 2.428 0.001
Physical variable neigggr%fotéyfggimy 0.085 5.056 0.000
scighborhood ety 0751 2526 0000
R2 0.828 - -
Model statistics -
Adj_R2 - - -
. Breusch-pagan 485.082 - 0.000
Evenly dispersed Kosenker-bassett - - 0.000
White - - 0.000
Spatial dependency Likelihood ratio 25.532 - -
Spatial effect Lag ceoff.(rho) 0.362
Log likelihood -1254.782 - -
Suitability of model AlC 2539.561 - -
SC 2603.820 - -
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Fig. 3. Point data of facility location

Table 4. OLS, SLM, SEM model comparison analysis

Division Variable name OLS SLM SEM
Human-social Number of
variable households 0.033 0.068 0.075
Sales facility 0.094 0.068 0.063
Detached house 0.347 0.457 0.665
Physical variable neiggzrifééyfg;hty 0.073 0.053 0.085
Model statisties I.{Z 0.768 0.826 0.828
Adj R2 0.553 - -
Regularity Jarque-bera 523.570 - -
Breusch-pagan 497.671 480.063 485.082
Evenly dispersed Kosenker-bassett 115.930 - -
White 217.862 -
Spatial dependency Likelihood ratio - 23.632 25.532
Log likelihood -1255.212 -1254.881 -1254.780
Suitability of model AlIC 2540.410 2541771 2539.561
SC 2604.660 2610.312 2603.820
LM-Lag 8.953
Robust LM-Lag 7.238
LM-Error 5.465
Robust LM-Error 6.899
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B i REAd AR Sl $EAY  FARY YFEFSLT YSS o U, FANGT 7
T FAAY, FAAY, SALIAGE THeE o A4 Aol A= Al =7 BF A 27] Welrt 2A| v
=0l et B2E5A4S BA4sItH(Fig. 4). 7 23 FAAS  ghobA TRt =9 AldEe] EAE ] waEaL Stk
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15 TRAZA, A $0. 2 BAtelf —F_#Eila’i‘:k 0 29le elsto] S WALY oS BAS] 918 A
2hA SAEAA G B S =T P w2 AldEel . & tAe R 10d7H20079~20179) SHAfH|olE1E HS5E)
A Residential area
B Central commercial area
C Industrial area
\:l The second type neighborhood facility
Central commercial area
- Rotaion Ellipsoid Rotaion Ellipsoid Rotaion Ellipsoid
Facility types
angle area angle area angle area
The second type
neighborhood 20.5 1.03km? 26.1 1.97km? 26.1 0.58km?
facility

Detached house 329 1.22km? 472 1.44km? 472 0.79km?

The first type

neighborhood 229 0.98km? 357 1.61m? 357 1.01km?
facility

Sales facility 227 1.05km? 22.0 1.74km? 22.0 1.59km?

Fig. 4. Multiple regression analysis of Jinju city
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