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ABSTRACT

The purpose of this study is to offer the improvement for deployment of fire service force in Korea
by settlement patterns on the basis of analysis for the present standard and deployment of fire service
force. For the adequate deployment and operation of fire service force by settlement patterns, we car-
ried out the analysis of the present standard calculated with allocation of the authorized strength. We
also classified clusters for settlement pattern through the statistical methods. We proposed the standard
for deployment of fire service force reflected with environmental and need factors through the intro-
duction of standardized index.

Keywords : Fire service force deployment, Standard for fire service force, Settlement pattern, Path analysis,

Statistical analysis
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Table 1. Correlations for the number of fire

2o

e w3A | ol | o3 | auae | dEae | e | s
e 1
A= 995(*%*) 1
22145k 970(¥%*) 957(¥%*) 1
3215k 991 (**) 986(**) O51(¥%)
A A .884(F*) .894(*+*) .864(**) .829(+*) 1
ABAE .892(%%) BT4(%%) 936(**) .860(**) .853(**) 1
TYAE OTT(*%*) 964(*%*) 962(*%*) 980(**) BLI(¥%*) .895(**) 1
shAp Ay 987 (**) 980(**) 969(¥%*) 9T79(¥%*) B62(*%*) .894(*%*) 970(¥*)
**Correlation is significant at the 0.01 level (2-tailed).
Table 2. Mean value of classified cluster for urban areas
31 32 93 34
ol+(d) 3293244.57 568010 479256 182724
2214 () 258785.14 74164 46174 15569
3321 () 821957.29 114710 88367 33905
AAA S (km?) 13.8271 3.26 2.53 1.20
A H AL (MWh) 15823517.14 7128605 3427079 1088408
7}22AE-(ton) 1710830.71 338182 197025 73947
s (A) 1818.29 273 263 146
A7) 90036.86 13126 12564 6125
TZE5A) 11265.29 1225 1459 721
Table 3. Result of cluster analysis for urban areas
%91 | #92 4 3 3 4
Aer | oaa | e wEA | 9w oA | &3 wed 4w
FAEA] QHAEA] QFEA A Frg A FFA A AAA TEA]
Al oAl A oA EFHAL 23 FFA x| A
A | ERA | wEA AFA | #EA BFA | AR &WA A8
i T4 QA fale T2 QA 5 WA Each
A LA A 7452 HEA AEA HEA| FEA ARA]
A Lol AFAI Al ZAL Sl A2 AN LA
A Al A XA A2 =LA G2 7AAA]
o] Al &5 ABAl G FAA]
SAL SN | M FA AR
IFEA] e A] Chad 73 M AEA
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Table 4. Result of factor analysis for rural areas
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Chi-square=41.073, df=4, p=0.000, GFI=634, RMSEA=786, TLI=.382

Fig. 1. The model of standard for fire service force by path
analysis.
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Chi-square=18.605, df=3, p=0.000, GFI=778, RMSEA=589, TLI=653
Fig. 2. The modified model of standard for fire service force
by path analysis in preceding work.

Chi-square=0.533, df=1, p=0.465, GFI1=.986, RMSEA=.000, TLI=1.031
Fig. 3. The modified model of standard for fire service force
by path analysis.

Table 7. Critical ratio for modified model of standard for
fire service force

Regression Weights |Estimate| S.E. CR. P
HEh«—AEHZ | 0.002 | 0.000 | 4.498 | 0.000
FEAh T 0.000 | 0.000 |15.980 | 0.000
AHIR} — HE A 7.406 | 0.491 |15.078 | 0.000
At &4 |-5333 | 3551 [-1.502 | 0.133
A AR 1.427 | 0351 | 4.069 | 0.000
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Table 8. Standardized total effects of standard for fire
service force

A5k A 33

Table 9. Critical ratio for model of standard for fire service
force for type-4 urban areas

EA 0.268 0.954 0.000 0.000
2Hkx} 0.256 0.909 0.953 0.000
Ak 0.063 0.225 0.236 0.500
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Fig. 4. The model of standard for fire service force for type-

4 urban area by path analysis.

Regression Weights|Estimate| S.E. C.R. P
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Table 10. Standardized total effects of standard for fire
service force for type-4 urban areas

Total Effects -
F}3HH A <) 2<H}x
Estimates aeA A &R
Ak} 0.136 0.485 0.000
Eat Iy 0.089 0.317 0.653
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Chi-square=3.224, df=2, p=0.199, GFI=994, RMSEA=.049, TLI=988
Fig. 5. The model of standard for fire service force for type-
4 rural area by path analysis.

Table 11. Critical ratio for model of standard for fire
service force for type-4 rural areas

Regression Weights |Estimate| S.E. C.R. P

B e 0.000 | 0.000 | 3.876 | 0.000
Akt —#gHZ | 0.004 | 0.001 | 2.989 | 0.003
Ak Avkx} 1.315 | 0.127 | 10.342 | 0.000
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Table 12. Standardized total effects of standard for fire
service force for type-4 rural areas

Total Effects -
23 A PR
Estimates ERLE Mo &gt
o 0.395 0.512 0.000
Zuk 0.340 0.441 0.862
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Table 13. Correlation for variables

A AT frole=
IR 0.662 0.000
01 B}A) 0.357 0.000
R 0.689 0.000
UE o 2EE 0.523 0.000
9 o 3 0.122 0.002
Ve o JLF7EZ 0.543 0.000
FIHA o ZEE -0.281 0.000
et 2 o 3 -0.10 0.787
HIAE o FFFE -0.273 0.000
AR o22E 0.479 0.000
AL o 3 0.414 0.000
AR o FET2 0.422 0.000
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Table 14. Component matrix by factor analysis

FA% A
Zenbd 865 166
Zemba} 861 104
AL 508 396
34 489 208
e ~.032 864
ol 335 770
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s 583 713
] o b o A6 o Chi-square=8.020, df=6, p=0.237, GFI=.997, RMSEA=.022, TLI=997
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<t “i ﬁq]o ° ““7;“ 7k s }\—i ﬁ'i,\xt} 5k Fig. 6. The modified structural equation model for the
W A vl gekArE v ek opygt whole fire substations.
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Table 16. Standardized total effects for the whole fire
substations

FQ 0.806 0.000 0.000
ol 0.417 0.982 0.000
Akt 0.331 0.780 0.794
a1, 0.382 0.900 0916
ol 0.821 0.000 0.000
AL 0.570 0.000 0.000
5 0.654 0.000 0.000
TEZT 0.764 0.947 0.000
==z 0.799 0.991 0.000
3hA 0.245 0.304 0.000

2935 ARl 870 Lo Ut 0.819
E3E v A, &g gt 49 FadE 0422
Adazet 92 4o 234E v Ut o= 3
o] &g it APAoRE |

DA A adks d¥=

V&g JrRitt e AR FFYL -
S—oawEe] ARg F3f o] Fad vdEe] &
WAl plXE Ggo A B £25 FE3)
I o0 weh el wixEnE g st
B2 ol ue] oo vyl flsix e SdHs
7h g Rle] HH ez nigEE Zlo] nH st
the Zg ofnlstar, $4-e 2 tiste] 038, &
WAl thste] 0339 &3E PHIL Ak FRE &
Aol 0.989] EIE WAL, &R 0.909]
B A, 2Rk tisiA e 2R 22 0.789)
E3E M)A Jed FoE PR oF 2469 7
g JFeE o] Zg3Th web e
& 729 65%5 FEHAT 22 AR £
o st MAE FAH FaE A MY &
W el 5195k AWE ol

Table 17. Path coefficients for the whole fire substations

.13_]1411]‘

Chi-square=5.275, df=6, p=0.509, GFI=998, RMSEA=.000, TLI=1.001

Fig. 7. The path analysis for the combination of fire
vehicles and firemen.
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o) #AE BAsh Fig 79 ANT A=A nd
o 7} Az BARF AT, AE, HAA )
SWFY F2PF, S, FEFE 24 Ly
Wbl G VA, e Aol 299
Yol FEGFL A HAT T, 714
TOZ FoHolA] E3t AR AHAEIG R A4
H AREe BE EAGoR el Awsolt. ¢
2T, AR, VWAL SR 2%, FEE,

7, A=, 2RE 2 63%E AEstal A

i e ¢

Shale AWt Ankatel] A Al A2 o] §l
Aoz UEth Table 178 AW EHA FoHGF 9

9}1\
a1, paTEe] At 9Y 1}
Ehdth, ARakEl HhHe 9% FE T2l &
Yol GRS Fohe RS Seubee] 29w
Qrsizel B WA H T e wolFTh T 7
ZPFo] Aol G MATH: Qe FETFo|

‘)F R
of 23] WA} oI Be-S

Direct Effects - Estimates ol TR sk A e === a1
B4 0.000 0.515 0.131 0.141 0.000 0.000
B\ —0.204 0.000 0.000 0.119 0.400 0.561
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Table 18. Standardized total effects for the whole fire substations

Total Effects - Estimates ol T b A AE === 14
a1 0.000 0.515 0.131 0.141 0.000 0.000
Eat | —0.204 0.289 0.074 0.198 0.400 0.561
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Truckp= (Bo+ B X+ BoXoj+... + B, Xy) - Sl - Sy - ST,
(1)
Truckp= (Bo+ B Y j+ B, Yo +... +B,Y,) - Sl - SIp, - S,
)
Mang= (Bo+ B X+ B Xo+ ... +B,X,,) - SIg,; - SIg, - ST,
(3)
Manp= (Bo+B, Y+ B, Yo +...+B,Y,) - Slp; - SIp, - ST,
“)

Truckg = (Truckg + Truckp)/2 (5)

Mang = (Mang + Manp)/2 (6)
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Fig. 8. The model reflecting standard index for type-4 urban
area by path analysis.

3, UHA] QMR FRIFEE EFEIRFRE Y
stolom, HEA4Q AN v 2t

Man,,; = 7.945+ 1.111Truckg + & (21)

333 AaWEh]] 7o A 9 37t

E Ao 2tEd 2FEgAFE Fgadd A
HEde] AEgozHN AEo] YA A A=
& AZsrdon, 71€9 AwEnix|e} vlwshy] st
o Al N A} 9] x| 7Hzt {545 Ut
2 B A4x5E dYstaa) gl

= BEHAFE Aol ¥
B L EELER
EFEA5TE 488 BFAYT BEAGe
ARs A &, 89 BRE

EEE R CEE N ERIEEET BRI

Table 19 RFIAFE 243 Fig. 89 Z+ AR
o3k 7124HE-S Vet

A
o= folHelete 7

T. of Korean Institute of Fire Sci. & Eng., Vol. 20, No. 1, 2006



40 SlEiEs

Table 19. Critical ratio reflecting standard index for type-
4 urban areas

O S
1

Table 20. Critical ratio reflecting standard index for type-
4 rural areas

Fig. 9. The model reflecting standard index for type-4 rural
area by path analysis.
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Regression Weights (Estimate| S.E. C.R. P Regression Weights |Estimate| S.E. C.R. P
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F3018 « 37| 0.000 | 0.000 | 2.434| 0.015 R P 0.000 | 0.000 |38.933 | 0.000
Ry I R 0.000 | 0.000 |186.085| 0.000 FFEAg— A 0.004 | 0.001 | 4.940 | 0.000
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Table 21. Comparison of deployment for the whole fire substations

oo | BT REEES pap | SWIAESS ) ARETA
aud | awa | 2499 | 2aAe | weae | weAe) 99 | Aw | Y | A%

F31 A 6349 2371 5706 1353 6468 2298 119 =73 762 945
532 A 629 241 744 184 571 232 -52 -9 —-167 48
33 A 1430 591 1675 418 1408 589 22 -2 —267 171
S84 A 3033 1089 3351 883 3060 1028 27 -61 -291 145
91 5 133 46 170 47 139 29 6 -17 =31 -18
82 & 408 126 402 110 359 130 49 4 43 20
3 5 727 203 725 195 704 190 -23 -13 -21 -5
34 S 523 156 546 144 740 394 217 238 194 250
3HA| 13232 4823 13319 3334 13455 4890 223 67 136 1556
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