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ABSTRACT

Purpose: This study aims to investigate the effect of road and space characteristics at the point of fire
on fire dispatch time. Method: Multiple regression analysis was performed using the time required for
dispatch as a dependent variable by linking the city's fire and dispatch records with GIS-based road
and land use data. Result: Only 30% of the dispatch was made within the golden time (300 seconds),
and network distance from fire stations and 119 safety centers, access to upper roads, and blind spots
and slopes had a significant impact on the dispatch time. Conclusion: The road and space structure at
the point of fire occurrence is the key to securing golden time, and it is necessary to reflect the fire
response perspective in the relocation of fire infrastructure, road networks, and maintenance of old
residential areas.

Keywords: Fire Dispatch Time, Road Conditions, Gis-Based Spatial Analysis, Golden Time, Fire
Station Accessibility, Multiple Regression Model
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Fig 1. The spatial scope of the study
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Table 3. Status of fire occurrence type in Seoul Metropolitan Government

3 79 A
TE AET2E 71et A= Hof A e
A HEO) A M%) A HRE%) A HE%) A HE%) A5 HE%)

MEA 4334 6.4 945 16.7 3 0.1 16 0.3 373 6.6 5671 100.0
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ot 226 4.0 45 0.8 - 1 0.0 9 02 281 50
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Table 4. Dispatch status and damage scale by fire occurrence type

e A NEET2E AZE/F2E °)9
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300 o]st o

A4 4166106 100 3715530 89.2 450576 10.8

o A 3931 100 3031 77.1 900 22.9

300% =3} )

A 12329545 100 10318109 83.7 2011436 16.3
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°F A 16495651 100 14033639 85.1 2462012 *14.9
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Table 5. Dispatch status and damage scale by type of fire occurrence facility

S A 718 TA- A8 A8 7|
- & HlE & & & & & vl & HE
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300 A 3931 100 1,681 428 1248 317 103 2.6 899 229
7 49 12329545 100 4728251 383 3959202 321 1630859 132 2,011,233 163
F. A5 5643 100 2240 397 1,935 343 144 2.6 1,324 235
A 16495651 100 6399396 388  5723,082 347 1911424 116 2461749 149

212 KOSDI



[Provider:earticle] Download by IP 165.194.XXX.XX6 at Tuesday, April 21, 2026 10:21 AM

Jeon-11 Byun and In-Seon Park | 4 Study on the Effect of Road Requirements at Fire Point on Fire Response:
Based on the case of Seoul Metropolitan Government

EXolg-EA

Table 6= A-2E5HA| SPHE S LA R LRt ZEE] o[- o] ¢ &5 of ol we} 215-ef Afjituf ek g Bl w g
Aoltt. A 5,64370 5 FAR] ol AT Sl= 4,34571.0.=2 ZA|9] 77.0% 5 FRI6HH FAA S 13.3%, 5AA
5.8%, =22 3.6% w=0 & LRt Aitm]so 7130 2l 2 16591 F FAX]90] 106.92 Y0 & oF350] 2E 2}

A51a o AAX A 15.3%, FAAG 10.9%, B2 8.3%E FHE Qlett =, oA 2 750} el B 5717
oof| Qf A 0 & F o] Qirk.

ZEEH oWl &5 AHlellFE o] tha= FAR ol sk mofol] 71550 2= AP A =229 <] v
T AtA o 2 = Uehd o5 A ol A Aok 37 1 wlel 17 797 A A] At W, 300% 235 A
glolxt= 5 52 e oot vl 25 Holu 3 Ax] 9] 7% 214-= 5.6%] Bk |Rt moi ol 13.0%
21392 s AL wlal7t A

et
Z2]d
o

Table 6. Dispatch status and damage scale of fire occurrence site by use area

e A FAAY it TAA Y =224 71t
- T HE #k Hl& ¥y Hl& T HE ¥y Hl-& T oHE
300 A 1,712 100 1,308 764 267 15.6 107 6.3 27 1.6 3 0.2
ol A 4,166,106 100 2,513,677 603 854,657 20.5 197,028 47 599339 144 1,405 0.0
300 A 3,931 100 3,037 773 484 12.3 221 5.6 176 45 13 03
27 A9 12,329,545 100 8,180,295 663 1,666,678 13.5 1,599,968 13.0 765702 62 116902 0.9
A 5643 100 4345 770 751 133 328 5.8 203 3.6 16 03

Y 16,495,651 100 10,693,972 64.8 2,521,335 153 1,796,996 109 1,365,041 8.3 118,307 0.7

Table 72 SPAM 0] EARES 78419 8- FAE-7Ieh2 Ts1o] ShA) 750t Aimsio S u]mst Ze]
o}, 24 5,6437 % 2] sl SRol e 27183 A1) o1 3HA o} 78%5 AJ510] EA] S Mo o] o] £
ol sk ik

] ool 250] o]20}A ARl A A4 TlEo B F7180] AAE sl 710 B 4918 S} A4
o) /5] 24 H1611 o] A1 AV SHe] e sl A 2 21k e 3008 Zakelel 250
A= 7748 si2] A} Atslelo] B 77 Zake el

Table 7. Dispatch status and damage scale by land use at fire occurrence point

o A FE Jae 98 71t
- 4 e & 4y Hl-& * & 4 & s Hl-g
3002 A 1712 100.0 841 49.1 714 41.7 21 1.2 136 7.9
olst A 4,166,106 100.0 1,505,857 36.1 2,013,354 48.3 46,035 1.1 600,860 14.4
300% al 3931 100.0 2315 58.9 1212 30.8 65 1.7 339 8.6
Zatt ALY 12,329,545 100.0 4,833,777 39.2 4,483,363 36.4 628,489 5.1 2,383,916 19.3
_ 5643 100.0 3156 55.9 1926 34.1 86 1.5 475 8.4
T4

9 16,495,651 100.0 6,339,634 384 6,496,717 394 674,524 4.1 2,984,776  18.1
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Table 8- 2FAIAY 2|3 0] 219 2 /ol ohe A 54 W A th-8-24-& #4513
A 2 RS B, A 5,643712] 2HA] - 2| of| A AR A7 H4,61771 0 & 44| 9] 81.8%F AFA]5HH ZHARA]
of| A Bt Alell= 7297, 12.9%° 1. ARkt sll] SA] s =]of|A] 135.9 o] EAYSto] ShA A Al sl T 8
2ol 55 o] A
SEF 300 o] S5 AHITE HH 2] ol A PG HIS-2 85.9% 2 | Bt 81.8%HT} =4l ZgARX] ol A LAY H]
E-28.9%= R}, Wofj S P20 A 87.0%, HAFA] A 8.7%7 I ool EEEH] W &) 44 Fo] B
of| A o]l R 1L Qlet It 2 300% 21} &5 ARollkl= BAJolA] RIS 47} Sobx] 11 AR oA Afsshed] o
S AT THZ] 80.8%, ZBAFA] 11.8% & HIS=SHL. Z, ZJARA] oA TSR SFAf o] 7-9- A = BA] QA9 &-50] 2|4
Aol A T2 Q1 B0l FolAl = Zdke] Qi ofi= 2R o] 2 o] ARAF A FAlo Al aflo = A

B @APER Be 4 WAA] e s} 42537102 FA0) 75 4%S A5k BAE WA 19.1%ock. 1]
sfote: 4 WAJoll A 119.3019), 249 WAJolA 34.601¢o] WHAgste] 349 Wx)o] ma u]go] WAy 751t 1t
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Table 8. Dispatch status and damage scale according to land characteristics at fire occurrence point

S T4 300% oJ3} 300%%7}
= Zal A Kl A ¥l A
o g 5643 16,495,651 1712 4,166,106 3931 12,329,545
vl 100.0 100.0 100.0 100.0 100.0 100.0
_— Zt 4617 13,586,460 1471 3,622,996 3146 9,963,464
4% & 81.8 82.4 85.9 87.0 80.0 80.8
A 4y 729 1,813,612 152 363,490 577 1,450,122
& 12.9 11.0 8.9 8.7 14.7 11.8
Az ¥y 297 1,095,579 89 179,620 208 915,959
Hl& 53 6.6 52 43 53 74
297 ¥y 5643 16,495,651 1712 4,166,106 3931 12,329,545
Hl& 100.0 100.0 100.0 100.0 100.0 100.0
e 4y 4253 11,927,409 1313 3,229,137 2940 8,698,272
Exaa H& 754 723 76.7 715 74.8 70.5
. zk 1079 3,458,476 306 756,318 773 2,702,158
vl 19.1 21.0 17.9 18.2 19.7 219
A= zk 311 1,109,766 93 180,651 218 929,115
B H& 55 6.7 5.4 43 55 75
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Table 9. Dispatch status and damage scale according to road characteristics at fire occurrence point

e = 300% oJs} 300%27}
- A A A A A A
- %t 5,643 16,495,651 1,712 4,166,106 3,931 12,329,545
Hl& 100.0 100.0 100.0 100.0 100.0 100.0
Hqe ¥y 5,035 14,354,143 1,547 3,734,289 3,488 10,619,854
Aol Hl& 89.2 87.0 90.4 89.6 88.7 86.1
w2 ¥y 282 954,245 68 206,855 214 747,390
Hl-& 5.0 5.8 4.0 5.0 54 6.1
A= 7 326 1,187,263 97 224,962 229 962,301
- & 5.8 7.2 5.7 5.4 5.8 7.8
P Zt 5,643 16,495,651 1,712 4,166,106 3,931 12,329,545
Hl& 100.0 100.0 100.0 100.0 100.0 100.0
oz #k 917 2,541,270 279 617,166 638 1,924,104
=40 Hl& 16.3 15.4 16.3 14.8 16.2 15.6
e ¥y 4,725 13,954,375 1,432 3,548,934 3,293 10,405,441
Hl& 83.7 84.6 83.6 85.2 83.8 84.4
A= ak 1 6 1 6
B & 0.0 0.0 0.1 0.0 ; -
297 Z 5,643 16,495,651 1,712 4,166,106 3,931 12,329,545
Hl& 100.0 100.0 100.0 100.0 100.0 100.0
co o A=} ¥y 59 461,986 3 3,585 56 458,401
qAge= Hl& 1.0 2.8 0.2 0.1 1.4 3.7
S ¥y 5,584 16,033,665 1,709 4,162,521 3,875 11,871,144
= H]& 99.0 972 99.8 99.9 98.6 96.3

EdoodE HH AA o)) & dHUSEE 25 9177, 16.3%, FHEPT 24,7257, 83.7%°|H msjjele Z1zf

15.4%, 84.6%2 73t 719 GAIRH HIS-E HLArt ZEEHY] o[ o] 9 &5 Al WA=t msfjelfo] ZdAf|e}t 2 2to]

7F it o= GHF FES of B A S5 A g A1 | 211 oF gRlole | ke k2 & wAR X AR
le) :g- 7
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se] AW 5 O w2 St Agsle] sk 5 Hel 9ol
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Table 10. Multiple regression results
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W H|3ZE5} 74]? B3 AL ) o ojsle %’—ﬁ*é BAZ
B BIO 0w H| e} At VIF
@) 203.067 8.700 23.340 .000

AVFE4 752 240 052 3.135 .002 548 1.824
AHA -2.937E-6 .000 -015 -1.176 240 972 1.029
HIEH A 1.096E-5 .000 004 305 761 977 1.024
ZHPA A= 2.609 809 042 3.225 .001 901 1.110
SPAIEI A 48.496 1.926 388 25.186 .000 637 1.569
EXAA 7.951E-5 .000 067 4.459 .000 677 1.478
oHER Z -318 249 -.026 -1.273 203 371 2.692
MESS= S Pl 014 125 .002 114 909 334 2.997
o1 12m T 2e}ke] A 075 024 047 3.069 002 657 1.523
37] wat2ete] A= -010 073 -.003 -136 892 343 2919
YEYA A1 A= -.039 019 -.025 -1.986 047 916 1.092
Y EL 3T Ag 048 .002 294 19.412 .000 658 1.519
Al YEYT A -.020 021 -012 -979 328 967 1.034
ZAZ%5 AE Dummy 24915 12.966 -.024 -1.922 055 974 1.027
AFA AT 55 Dummy -5.256 3.543 -.026 -1.483 138 481 2.080
At A%E Dummy 3.261 7.497 .006 435 664 754 1.326
=229 Dummy 21.891 15.540 -022 -1.409 159 640 1.562
A A9 Dummy 6.256 4.163 022 1.503 133 736 1.358
S AAY Dummy -2.868 6.030 -.007 -476 634 720 1.388
A A T4 EX]0]-8 Dummy -7.891 3.614 -.040 2.183 029 455 2.198
Y-8 EA|0]-& Dummy 2.068 12.384 .003 167 867 664 1.507
oFe] 7|E}-& E2|0]-& Dummy 8.904 13.948 .009 638 523 716 1.396
2]% Dummy 15.552 3.971 054 3916 .000 795 1.258
7t2A2 %3 EX] Dummy 3.989 4.194 019 951 342 363 2.758
At d E] Dummy 5.737 4314 027 1.330 184 361 2773
B33 EX] Dummy 4.133 4.848 016 852 394 412 2.430
T2 7} EZ| Dummy 673 2.829 .003 238 812 743 1.346
tf 2o gk 2] Dummy -12.441 4.082 -.053 -3.048 .002 502 1.992
A2 342 B 2] Dummy 6.420 4.119 032 1.559 119 353 2.835
2] D2 Dummy 21232 6.918 048 3.069 .002 630 1.588
AHFESY Dummy -.669 3.519 -.002 -.190 849 929 1.076
AFSAPA-EE 2 Dummy 112.394 23.391 062 4.805 .000 919 1.088
5 2 AE FY o5 Dummy 3.468 2,675 017 1.296 195 865 1.156
Q1A 22 2214 014 Dummy -1.537 4.752 -.006 -324 746 395 2.530

T2 A% P HSE Zolde A 12m wrele] 712, v o} g WA o, WA WA o}, AFANLER
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Table 11. Analytical model summary

31l
| R RAE Z£AH=ERAZ Tom” ] _ o o]l
| BOTHERAS mzed  namuew resw ARm Agm2 Toad!
i [S]
oy .667 445 440 74.254 445 86.611 34 3678 .000
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Table 12. ANOVA

T A& A BaAlG F ToEE
39 16236538.492 34 477545.250 86.611 .000b
ny ZiA} 20279315.905 3678 5513.680
A 36515854.398 3712
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Table 13. Residual statistics

EdEa 1 2ozt B B8 EAt N
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