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Table 1. Characteristics of the studied forest sites
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Figure 1. The location of the studied forest sites; A: Badreh, B, C and D: llam sites


http://dx.doi.org/10.61186/ifej.11.21.75
https://dor.isc.ac/dor/20.1001.1.24237140.1402.11.21.7.3
https://ifej.sanru.ac.ir/article-1-475-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1402.11.21.7.3 ]

[ DOI: 10.61186/if€j.11.21.75]

\A4

rDAS Bl u)‘):l.u bl d9>9 ‘:»L.wlyb oK Wy )90
dalas dy50 3blio )0 oull (glaysio a5 S aw Jo
uzlm Sl yuxio adids ags gly Lad 35l 9 (il Jre
Slogl @l slod lawgio cllls o)l ol5xe) (ol
Wlmes 5 IDW sslen (bssys cslogbs) (k5 1o
el 4 e b ol g wBS 5 edlatl 55
Gl ysio o o e )S ) daly 5l he)y ol cawliol
sosl8l ju2lie 3505 (gl by a5l lis) g (o> Sl
(5) b ookl )] adiss a4 g adlllas 390 bl )
&8y jl dm alS Jhdy silell siledde pslaiew
P A (Y Jado) ab eolaiw] alisco (slajusio I (gm0 yis]
0>z ayuiie cpl 4 basye (slaodly as 050 daldl
Sl GilwJde sl Loy VO USS 0 Cwl ond
ol o 00y LS pols aslllas j3 LS iy

A AN
b ods A AN
Data Processing /
I

Gsmge ol 5 (5055 Mol calipee oz gy Sk o) 0dpmw
VY i e 1Y olat feasile Jlo ol sl S i

XNy
83L8w! 390 (5 o

OleMbl algs gl ooy zio (pais I Baiss opl )
PLS Oidg ileil Giledae plaiear Sl 3)90 S
5 Slojlanle polay 5l jelaio cpl (gl Cowl ond odlatul
A eolawl oo cbysie g sl S ol
P e Ve e K88 @b L OLI s gl
WAYN (5T g689 51 Jd) WARVNS clago,l
g8 j) ax Jo 0) WYY 5 (L5 g8y 5l am Jlus)
I casd olgale YV isd) 5 VPV e 3 g (s
0] o pdl & sdodie WYLl o oylojlus Colung
oslazwl 3y90 5 24lly hittps://earthexplorer.usgs.gov
b 3,55 4t 3| (DEM) £lis) oy Jae 45585 1,3
Ll o)lyzab s odly ilen 9 b anps V:Vde .- u»l:.u
il wolislen GleMbl s ans gy Yo s ojll
g dlo Yo 0y50 (b e il wlidlen olojls 5|
Bblie (19 > &Sil cde 4285 )13 bl 3590 5

AN

bls sla a3l

Data selection

g § L ooly bl |:>
Data of burned areas I:> ;

Loyt \
Variables /"
- U U’l’)L’ il
Vegelauon recovery
Gipe ol gl B | modeling
Fire range map

AR sl
Cuski) poglal

Atomospheric correction

osly Ll
Data selection

Modifing the coordinate
system
ey et

Pixcel size

oozl b s ooy by

ol b 23 .
Climate data ::) .L’b us:”f.v . E>

Data interpolation using
linear regression

5 Geometric correction I:D
Landsat images ‘::; 8 el s

NDVI jadls ) ‘
NDVI index L s
S Gl ja3ls Decition tree

Severity bum index

T
Topography :> Slate gl phol |:>

Slope
> e 15
Elevation above see level
o ok Cogi o3 S ‘

Aspect Boosting

gradient |

aldl ol
Annual rainfall
Al g Lagie /
Average annual temperate
kg o> oy
Anomaly of temperate and
rainfall

Geiods plodl o lpo 5l glaos -y S
Figure 2. A summary of the research steps
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Table 2. The list of variables examined in the modeling of vegetation restoration
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Table 3. The relationship between elevation and climatic variables

oS daily (RZ) o capS

Regression relationship ef&gﬁ;&fﬂt&g)

Independent variable

Al yusio
The dependent variable

y =0.08x + 42.041 0.869
y =0.0501x + 32.724 0.747
y =-0.0088x + 50.825 0.963
y =-0.0086x + 48.969 0.935
y =-0.0053x + 8.0043 0.794
y =-0.0053x + 7.4796 0.669
y =-0.0075x + 26.893 0.870
y =0.3194x + 228.85 0.704
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Extended Abstract

Introduction and Obijective: The occurrence of fires is one of the important factors that
determine the different characteristics of many terrestrial ecosystems. For a long time, fires have
severely affected forest areas, and sometimes their negative effects remain for several years
after the occurrence of the fire, so that the state of vegetation does not return to its previous
state. The aim of this study is to model the restoration of vegetation in Zagros forests (llam
province) following fire.

Material and Methods: We used various climatic and environmental data as independent
variables (vegetation at the time of fire (NDVI+1), burn severity index, temperature and
precipitation anomaly, average temperature, annual precipitation, slope, aspect, and elevation)
and NDVI +5 as dependent variable for the modeling (using random forest, decision tree and
gradient boosting) the vegetation recovery following fire. Landsat satellite images were used to
prepare indices indicating vegetation density status and burn severity, and after preprocessing
the images, these indices were prepared by spectral ratio. Climatic variables (precipitation,
average temperature, minimum temperature and maximum temperature) were also estimated
according to the regression relationships between these variables and the elevation in the study
area. Finally, three machine learning algorithms, including decision tree, random forest, and
gradient boosting, were used for modeling, and also the accuracy of these models were
evaluated.

Results: The results showed that among the various variables investigated, the annual
precipitation, average annual temperature, normalized vegetation difference index (NDVI) and
burn intensity index at the time of fire were the most important factors affecting the vegetation
restoration post fire in these forests. The precipitation and temperature were the most important
factors affecting the restoration among the mentioned factors. Also, the results showed that
among the different models, the gradient boosting algorithm with R? = 0.66 models vegetation
restoration better than other models. In this model, the climatic factors were the most important
in the vegetation recovery.

Conclusion: According the relationships between the NDVI and other studied factors and the
results of the modeling; it is possible to explain the effective role of climate factors in the
vegetation restoration in the study area.

Keywords: Burn severity index, Machine learning, Satellite images, Vegetation recovery,
Zagros
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