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Abstract

In the context of global warming, the threat of forest fires is increasing. In this study, we used GIS
technology to integrate land use, topography (slope, aspect), NDVI and historical fire data to quantify
the spatial distribution of fire risk and propose an optimization scheme for the isolation zone. Com-
bined with the seismic intensity analysis, it is found that the road damage rate in the 2VIII degree
area is significantly increased, and the rescue route needs to be optimized through three-dimen-
sional path planning. The results show that the 30-meter-wide isolation zone can block more than
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70% of the crown fire, and the layout along the fault zone of 1 km can improve the seismic stability
by 58%. This study provides a multi-hazard collaborative optimization method for forest fire pre-
vention and control in high-intensity earthquake areas, and it is necessary to further integrate real-
time monitoring data to enhance the resilience of the isolation zone in the future.

Keywords

Forest Fire Isolation Zone, GIS Spatial Analysis, Seismic Intensity, Multi-Hazard Coupling

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. &
1.1. 31§

MR E R Guvh Jey RATEE R, I 15 4, REERRAA DR K A 8398 K, i KHIFAZ
17.3 73 hm? [1]. fERE, 55\ KA E R BTG & SRR 2k 2.08 0 a b, (HMASH X A4
P KRR SEEALTE B (Re e« L BURAREER) 28 AP T R ™Ik, 1X— IR A D BRI R N =5
BICNRE . ERERNRZ, 200 E N AMIF T3 2R T KR P A, 13 K 5 R A Ja Ao ok 2 T
8% 25215 RV FEAR T 88210 2020 SRBURAIE “ MR " 1L KSR EOINRIT, OO 2O B RE T AN
AR EIRI R FERIR . AW TOEERR KA R H R 5@k, BENRTI KRN S E
VAN W& SIPS A C SEEES BE Y IDSEE R

1.2. ERSMAZIRR

[l A5 2 AR K B 42 B TS AP 5L R, Dubois B 752 AR AR K R Tl MES:, Deeming $5z F- 4 Rk K
KT RGHE) Bt 5. Costafreda Aumedes FFEF 0T AR 5 I %28 K AR AU A2 HH FRUBT BEXT SR8
Nebot 254 FH AR 2 AR T HEAT AR AR R TN, Bharany 5542 25T 3 28001 GE SR 2807 753H1T FANETS B
KHEI[3].

FEFM R A, FA B A (R 9 22 B v T 100 o SRR 5 s B o G oK ol 9 s PR A A HE (4]
L] B BT R B T [5] B AT PRI AR AR 77 22 4% ZEAEAE R D e 5 — 47 BUAR v 5 1) L, ) 3 2 il AHP-
QFD-TRIZ J5 %K BIH AR M 48 F 8 152 B[ 6]

PR B AR T T K T 2 T AR R B T S R T K R R AR o Y R R ST I SRR D

1.3. fisRENX

PR BB RS RN T B W8 2 S KO AR 2RI, (ELE ] 2R 5 K A
CES T RAE . AT OIF P GIS 28 IR0 5 1L KB 4, Tl . A 25 R T 3R
UM, S R Rl S A o 0T 2 R BB L BRI, SRS 4T K 3 8 o 5 B A
R B A B AR, ST AR
2. fFoTHbMER

A4 AR T SR DX 2T 3R LAy T il s v P R AT, A B KER AR 103°10'-104°13'. 4645 25°08'~25°36'

DOI: 10.12677/wjf.2026.151012 9 B 7


https://doi.org/10.12677/wjf.2026.151012
http://creativecommons.org/licenses/by/4.0/

[EP

Z 18]l TR X 8 T AL R 2 S %, TR0 BUBE X (AP SR 14.5°C, PR &
1008 =K, “FFEZH 6 K, FHHI 2096 /NS, P RGE 2.7 KD, 90%LL FkRAKET 11 HE
WA S H(mT2), JudiE Wl ja ARG 23 22 G TH oS80 1L XS X AR 26 23808 95%LA | 2
JER L AT X B 2R LU A Tl FRARP I 2R, 200 L ARbR 28 [ [ 9 THT AR 5200 B, AELE R B LA I St
FoNE, BTRAZEE, W2 MAHLERE, KARSEREEREERE. EREFTHRARPBSER
VR HERERLIET, A R IREE T FE R SERILR A 2 Uk, ARSCEEL T 2021 4F 3.30 R
Mk R o WX T Il X B R R Z2AR, N2 385 X B st J A e ik, A L ANFEA
BRI AT RHE AR, S AR B, A7 AN IR T A 38 32 B

3. IRA=E
3.1, AR KB EAE (B 1)

AR B
Value
< 0. 1674074084
< 0.2466666549

< 0. 3207407296

< (.4081481397

m < (.617037057

T e 0.6170370579
9 2.5 ? 1‘0

Figure 1. Fire risk classification map
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Figure 2. Land use classification map
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Figure 3. Aspect map
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Figure 4. Slope map
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Figure 6. Schematic diagram of firebreaks in Liaokuo Mountain
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