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Figure 2. Wildfire potential map using the Random Forest model
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Figure 3. Percentage of factor influence in predicting wildfire potential using the Random Forest model

Holad g5l Jan Lolol p dibie Colus JS a0 Cos aib 1o (gm ST Jamily do s g Sl =) o
Table 1. Area and percentage of wildfire potential for each class relative to the total area of the region based on
the Random Forest model
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Figure 4. Receiver Operating Characteristic (ROC) curve of the Random Forest model in predicting wildfire potential
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Figure 5. Wildfire potential map based on the maximum entropy method

Table 2. Area and percentage of wildfire potential for each class relative to the total area of the region based on
the maximum entropy method
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Figure 6. Error-occurrence curve of the MaxEnt model for predicting wildfires
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of factors affecting wildfire potential based on the
maximum entropy method
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1. Response Curves


https://www.sid.ir/search/paper/%D9%85%D9%86%D8%AD%D9%86%DB%8C%20%D9%BE%D8%A7%D8%B3%D8%AE/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

ez VEY BIYO fomio O+ F s o) 8,led qepiin Jlo ool S ozl ooyl JSiz Aloee

g S glyls gblia ;o g0l (5 j9m il Jloa]
S| Jlaisl Jlasl b Sis slaSs-
Jieinl o e 2305 () )8 el i
L =2l sl shls sblie ;0 5950 (655851
P 39wl g8y Jlaiml o (BLS sy
g Sid slaS glyls gble ;0 9 o)l (5)gmsis]
ol s sl 0 ghemis] Jleas! Jlasl LB
b and as ol las 4 S 51 el s
PIOF (Sl Ly (59mm i ol aw (gl o5
3 i s aads ol o ol il by
(LS MYYVVFY (She) cwl Ko sladads
Sigwiis| slaslas, slyls slas ;) aw b atws oy
plas’ 1o o dawgio g o5 radl o .l WS

deoyd 5Siles 5 0,08 097y ($3gm il ol ez
Corls ol do,0 VAOY ails 2 10 (5j9m kS ]

FAAY - 1F) o Se) Cnal bgie ladials ol o
S| slaslaz ) Jlis! laids ool o (LS
3529 (Sigwis| olas ) Cas ol dad o cwl oS
ol 00 )0 YY (659w i ] 0o ys (1Sl g o)l
5o ot sk I S il il 5 ol
i o) (LS ) AAANTY 1 Sile) e o5
el (659w is T slaslas 5l s ian Jlast slyls
Sz slasd o don ol (B> il o
OVEF o59m S| oo ys g (Blas, Yo) (g)gmis]
[ Hlode (eSS dids pl Colun 0,10 0925 duo )
Sl il ol LS AVEV/FY nSile) oo
e g Sl i T slrolas ) Jlaial o ey

O 5l i 65N 5 Sl el

WSy go LaT ) Fodomn slagSl i o,
284S aums e s (A S8 ol sl o
59,00 0929 (555wt 1 ey e Slelis |
Jedoan 3blie (0l )3 a8 3,5 (g pFaml (g o0
2 SigmetST ol 58y iy (ol (g
ool jl aAllold Fuly gomie 0y aales i SO
B sblis o as aas o lid 15 (o0 +/9)
s Losls jslome a8 Sl Jslse oo
Aol Ly g 05 sl ey (gigm il gs8y Jloz!
e S o oy 8IS 5 n el 5,5
Aoy oINSl e (& A SS) ool (ST el
oo loolz w515 el sblis a5 ol )T Sl 55
E989 Jloil 5 aiwd e YAV T B AVAXY T
idlate 100l B o> 0y SeS 50 (555 ]
i o 0515 s o b pon ssbt 5 s,
e o el A e YY) Tl EYAXY T
@by e 9 SAB0m slaosl> b as I J
Sl Gl el 58y Jloiol s
Ol aials o e (0 A JSS) Fenly gt
Sl £33y Jlaiol ccaiseS (g 0 o5 ol
Bhlie 5 Coyadas ot Gialidl L g ol ol
GialS (giemm i3l Jloiol gy dilaie oy
S35l Jlaizl o 5 Jslse By 08 o0 by
el g ool 5l alols 5 a8 LT Ll Lol i ls s
O ST S| | EPCSS R SEON - ] RO
5 =S Cusb, by sl glyls gblie ;o a8 Lias oyl
el iy g i3] Es8y Jloiml o ol i3
233l 39231 Jlotol pr hte 23l ot g
Jlaiol coye U o & 5, o sl (sloazels

= e U ol e el S (6 5gm 5

G50l E989 (i 5o edbeslitul laJae bl @S -F Jga
Table 2. Evaluation results of the models used in predicting wildfire occurrence
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Figure 8 - Response curves of the variables used in modeling forest fire potential: a) slope; b) distance from
road; c) elevation; d) road density; e) slope aspect; f) soil texture; g) land use; h) geology; i) climate
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Figure 9. Map of the correlation of wildfire potential and the relationship between the dispersion of wildfire
events and the forest road network
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Table 5. Correlation values of natural parameters related to wildfires with spatial sensitivity in the range of fire

incidents
Sk cdl T e e S s LBl o S s s b sl el
Soil texture Land-use Geology  Road Climate Aspect Slope Elevation Natural parameters
- I
0.48 0.54 0.33 0.78 0.21 0.27 0.15 0.86 e e

Correlation values
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Abstract

Introduction: The Hyrcanian forests are considered valuable biological assets due to their biodiversity and
ecosystem functions. Wildfires in natural resource areas are among the crises that cause irreparable damage to
ecosystems. Therefore, the purpose of this study is to investigate and model the spatial relationship of the forest
road network and wildfire susceptibility using modern machine learning methods in the cities of Tankabon and
Ramsar.

Materials and methods: The factors affecting wildfire occurrence including land use, distance from the road,
height above sea level, soil, typology, road density, climate and slope direction, including existing roads, were
investigated and their sensitivity maps were obtained using the Random Forest machine learning method and
maximum entropy statistical method. In order to evaluate the models used by receiver operating characteristic
curves and the area under the curves and by the response curves and the jackknife test, the percentage of
importance of each parameter in the occurrence of wildfire occurrence and its influence in modeling were
determined.

Results: According to Maximum Entropy method, the percentage of importance and participation of the
effective factors in the wildfire potential show that the most influencing variables on the fire susceptibility model
are height above sea level ( 76%), distance from the road (9.1%), land use (5.4%). Also, based on the Random
Forest model, the parameter of height above sea level with an average of 0.10%, distance from the road 0.9%,
land use and vegetation 0.4% have the highest effect. The response curve for distance from the road and road
density indicate an increased occurrence of wildfire near roads, and roads play a significant role in the
occurrence of fire in the region.

Conclusion: The wildfire spatial susceptibility maps show that road distance is an important factor that greatly
influences wildfire potential; that is, it can both increase the likelihood of fire occurrence and, conversely, affect
fire suppression.
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