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Objective. This study was conducted with the aim of identifying the environmental factors affecting
the current distribution of this species and determining the extent of suitable habitat.

Method: The Maximum Entropy (MaxEnt) model was applied using 322 presence records collected
from four provinces in the study area. Daily climatic data from 20 synoptic stations (2000—2023)
were used to derive 19 bioclimatic variables. Physiographic factors (elevation, slope, and aspect)
and land use/land cover data were included as predictor variables. Model performance was evaluated
using the Area Under the Curve (AUC) index.

Results: The model showed high predictive accuracy (AUC = 0.926). Elevation, slope, precipitation
of the driest month (Bio14), and temperature seasonality (Bio4) were the most influential variables.
Suitable habitats were mainly located at elevations of 10002300 m, slopes of 5-27°, northern
aspects, and annual precipitation between 400 and 1100 mm. About 11.12% of the area was
classified as highly suitable habitat.

Conclusions: The results indicate a strong dependence of the Persian oak on semi-humid climatic
conditions and specific topographic features
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1.Introduction

The Central Zagros mountain range, as one of the
most important centers of biodiversity in Iran and
part of the Irano-Turanian phytogeographic region,
holds a unique position in ecological sustainability
and in supporting the livelihoods of local
communities. This region, which contains about 5
million hectares of Persian oak (Quercus brantii)
forests, is not only important in terms of soil
conservation, water cycle regulation, and climate
moderation, but also directly and indirectly affects
the lives of about 10% of the country’s population
and more than half of Iran’s nomadic communities.
However, in recent decades, factors such as land-
use change, overexploitation, overgrazing,
recurrent wildfires, pest and disease outbreaks,
successive droughts, and climate change have
caused extensive quantitative and qualitative
decline of Persian oak forests. Oak dieback,
especially in the Central Zagros, is considered one
of the most serious threats to the sustainability of
these forests. Since the Persian oak plays a
keystone role in these ecosystems, identifying the
environmental factors that determine its
distribution and delineating suitable habitats is an
undeniable necessity for sustainable natural
resource management and conservation planning.

2. Methodology

This study aimed to model the current distribution
of Persian oak in the Central Zagros and to identify
the most important environmental variables
affecting its habitat. To this end, the maximum
entropy algorithm (MaxEnt), one of the most
efficient methods for species distribution modeling
based on presence-only data, was employed. The
required data included 322 occurrence points of
Persian oak across four provinces located in the
Central Zagros (Lorestan, Kohgiluyeh and Boyer-
Ahmad, Chaharmahal and Bakhtiari, and Ilam)
along with a set of environmental variables. Input
variables consisted of 19 bioclimatic (BioClim)
variables derived from daily data of 20 synoptic
stations during 2000-2023, physiographic factors
(elevation, slope, and aspect), and land use/land
cover. Station-based data were used instead of
simulated data or global datasets such as
WorldClim and CHELSA to increase model
accuracy in the mountainous and heterogeneous
conditions of the region. Model prediction
accuracy was evaluated using the Area Under the
Curve (AUC) index.

Namdari et al.

3. Results

The modeling results indicated that the MaxEnt
algorithm, with an AUC value of 0.926, exhibited
high accuracy and performance in predicting the
distribution of Persian oak. Variable contribution
analysis revealed that four factors—elevation,
slope, precipitation of the driest month (Biol4),
and temperature seasonality (Bio4)—played the
most significant roles in determining habitat
suitability. Response curves showed that the
probability of oak presence was highest in the
elevation range of 1000 to 2300 meters above sea
level. The species was also more frequent on slopes
of 5-27 degrees, in north-facing aspects, and in
areas with annual precipitation between 400 and
1100 mm. The habitat suitability —map
demonstrated that only 11.12% of the study area
(about 15,038 km?) fell into the suitable habitat
class. These areas were mainly concentrated in
parts of Lorestan and Kohgiluyeh and Boyer-
Ahmad provinces.

4. Discussion

The findings indicate that Persian oak has a strong
dependency on semi-humid conditions and specific
topographic features. In other words, climatic and
topographic constraints are the main determinants
of the species’ distribution and establishment, and
changes in these conditions can profoundly affect
the sustainability of oak forests. The role of
precipitation, particularly in the driest month,
highlights the importance of moisture availability
for oak survival and growth. Furthermore, the
influence of temperature and its seasonal
variability demonstrates the species’ sensitivity to
thermal fluctuations and potential vulnerability to
climate change. Comparison with previous studies
shows that both climatic and anthropogenic factors
simultaneously  affect the dynamics and
distribution of oak forests. For instance, Melkian et
al. (2020) reported a marked reduction of suitable
oak habitats in northern areas, with a shift toward
higher elevations. Similarly, Mehri et al. (2024)
showed that areas with high topographic diversity
have greater capacity to withstand climate change,
whereas traditional land use such as livestock
grazing exerts additional pressure on oak stands.
The present study also emphasizes that only a
limited portion of the Central Zagros offers
ecologically suitable conditions for Persian oak,
and any human-induced pressure can further
threaten this already restricted range. The use of
station-based climatic data in this study enhanced
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prediction accuracy, as global datasets often fail to
capture the microclimatic heterogeneity of
mountainous regions.

5. Conclusion

This research demonstrated that the distribution of
Persian oak in the Central Zagros is strongly
influenced by climatic and topographic variables,
and that only a small percentage of the region
constitutes suitable habitat. These findings reveal
the vulnerability of this species to climate change
and human pressures, and can serve as a practical
tool for identifying priority conservation areas,
designing oak forest restoration programs, and
managing natural resources sustainably. Given the
ongoing trend of forest degradation in the Zagros,
ecological modeling based on real data can provide
valuable guidance for policymakers and natural
resource managers in scientific and evidence-based
planning. Therefore, it is recommended that future
studies not only strengthen the climatic monitoring
network in mountainous regions but also assess the
impacts of climate change scenarios on the future
distribution of Persian oak, in order to enable the
development of adaptive strategies in response to
environmental changes.

Y'Y

Journal of Geographical Studies of Mountainous Areas, Volume 6, Issue 24, (2026), 131-146.

In the preparation and writing of this article, all
authors (first, second, and third) have contributed
equally and jointly. All stages of the research, from
study design and data collection to analysis of
results and final writing of the article, are the result
of collaboration and collective agreement of all
authors.

Data Availability Statement
Data available on request from the authors.

Acknowledgements

We are very grateful to everyone who assisted us
in conducting this research.

Ethical Considerations

All authors affirm that this research was conducted
in accordance with ethical standards, with no data
fabrication, falsification, or plagiarism.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Conflict of Interest
The authors declare no conflict of interest



2
(&)

e Jedle s

@M; é.bl.'m Gllﬁs!}a:- Ol o
http://www.gsma.lu.ac.ir

AV-YrY0 1 S S sble

w9 R Yo

300l b 535 90 w5515 39 (Quercus brantii) G 2l b ol o LSt 9 5w

e n syl de

MaxEnt Jowo
f,gdgwwf rdsMD’o’wf. rwﬂou&?f' ‘dmu@d.\g!dg,pw

omidim444(@yahoo.com :asbLly .l pl (o laalj o liwe ol 5 liummw oKy ¢ das (63540l p 5 Lbljan 0480l (rudo (sLdl 3> 04,5.)
t.tavousi@gep.usb.ac.ir :asblly .ol pl elanly (liwe sl o oyl sl ¢ Jaxo (¢ 5)dolp g Lilyse 04Kl o xubo (ldlyin 05,5 Jotums sdimg¥
khosravi@gep.usb.ac.ir : asbll, . lul elanly ol sl g ¢l s8I ¢ Jawxe (¢ 52)d0ly g Lilyaa 00Ky (aub (sLdlyia 05,5
mhamidianpour@gep.usb.ac.ir :asbbly .oyl colalj (lia sl 5 Gl oKl ¢ Jas (5315800 5 ¢ Ll e 0uSily (rubs (Ll 09)5F

aa.naghipour@sku.ac.ir : asbll . lyl S 1o )8 10 oKl (o pole 5 (ot molie 04K (Carnls  awiins 05,50

aJlio Sl

i £oi

Wl 45 56
Wlie odb o
\VFoF/o Y/ Y
o &b
VEF/ 018
SEL 3T
VECF/ 8V
st &b
\AA7ARVANS

HEEN LG 11
il € ST, il
(ool ey sl e

bl g&l:é‘ji:.- d’:"‘;‘ﬁ

OS>
Sl 03 poen (5 5 65 (0l G5 S5 2 fe e Jalse plwlid Oua b s, ol il
23 8 plol o

B39 slaosts Ad oslize | &) a8ty slaosts s (MAXEND s 5T 1o e 31 s sbhate ol (sl 5 999
L;J'ffJ»Jf\)'):ébdl:‘A)Lﬁaaj-\’u)ad_,f)},é>MYVV}\'*YY’\SVN 0595 b oS g oSyl Y+
g 5t i) I 5 el mdlBli ) e VA el (6355 (sla ke 1285 )5 ool 50
id g a6 08 5 (A

Wl Sl g5 5 e 53 oYU s 58P Ll AUC jliie L MaxEnt Jus o8 sl ol mb
S 3y e oty (B1O4) Les Jad Sl s 5 BIO14) sle oy 5 5 5k0 S (SL e (plis )l slo i
O (slacsh e YFn B Ve oLyl 55 Ttae bgly o craly (slagimin ol izl b gl o8y 5 S slle
VNN L 487305 OLE iomes s ks odalie e o 1Yo B o @V Sl o3l 5 (Jlod Sl car p3 TV 6
23 OT S a8 o ity o8 315 513 Csllan oSy § 4 53 (a0 20 shS VO WA 5 50) ailis Cmlvas Sl Ay
el Al 90 S 5 Ol J a0k

P S a5 S s s b ol Ll b e S bk s Koty Sl ks 16 8 4o

Wl

ST ssled e (V0 F) rol e (T IRGD 8 Smome sy Olhas 63 samma (G g o § T ¢ 99l s pmme (Glameaanld (gel 1L
YF) § o s oS iblio L] i olelles MaXENt Jus jlestizal b 55 15 55 (Quercus brantii) i, bk 58

http//doi.org/ 10.22034/gsma.2026.2069960.1119 .V FF—\¥)

DOI: http//doi.org/ 10.22034/gsma.2026.2069960.1119

OBk 5 © Ol 3 ol 1 il



VO Ol dFF ) ol oslact s Jlo o b gf” Fbio 81 o W
25 2V DS 5 A8 e Jar Jaoms sla it 5 655 i
Phillips et al., 2004;) 4SS o 5)l5 s5de ladgal
Phillips et al., 2006; Townsend & Peterson et al.,
(ol Jalse o Kata 5b w0 i Sl L2007
los S oyl o S5 50 sk 25T Sl 5 IS 8
sl Loy ; &5 Wsls olas (2020) Malekian et al.
b gl 2l Sl aas aw jn w515 el s sl bl
4t 55 (2024) Mehri et al .wlods Jame VL Slelis |
23 (6 e anslie Vo (318 5 6 55 gl bl oS s 8
o130 5 o Sl S 53 s (ol D ek
S iass (ormen Lol o5y Jolse 31 L
(2020) Mahmoudvand et al. 4 (2017) Haidarian et al.
Joad o 5 glos 5 Kbe 5 4Vl 3L &8 Wlesls OLes
oo 31 il Dy o8 Collan s 93 1y ST o i
A Sl edigileand addl glaosls I eslizal s
S8 gl b ks S Gbls )5 CHELSA y WorldClim
i gaddls 5 sl Kaal s 4 3B 5 el ol e
Rodriguez, 2024; Bobrowski, 2021; Jiménez)
Glaesls 1 6,80 cJal b o s (Valverde, 2024

3305t |y e 83 Llg e ol sa Loyl il
ol g as (Il e S5 il edamy B8 58 L Gbls
3 ol Glapite luls Sda b Sl lagh (el
oS50 Gl bk S5 ST S SIS s
Jde Sleslawal b uj.Ua.a Lgl.ao\i;.....:)' 03 gdows i 9 L;jfja
S eslizal cadllls oyl Lol (555T5 A plwil MaxEnt
Cor o oS Sl (glaibate ulie 55 a&al dly slaesls
e odd SOl slaesls b awslan y5 (g 5ludie S5 il 53l

P shs

Sl S Olabl yskate il ZBL )5 5 5aST wlisl a Ol
53 Ve AL s by SSle ST Ly el slaesls
138 s IS0 05a5T L adlllan 3550 (slaolSin!
Ly BB laosls a5 sls Olis o .(Salmi et al., 2002)
Sl B S S 5 did 43 80 Olyabl o 55 labins
Glaasls cplul ol Lylay s iledde 3 eslizad
il e

Vol gle G Slalie

yYo

OllCos 5 Gtnzmo 4l 5!

dowio .

55 oSl e 5 K S e 2SI Oa S
Sled 4 01t 53 (S35 oMl ST bl 51y (e
S e BV G AR el yl a3 gumen 5 4 b oyl 555 00
o ST Bl s (6Kt G 0l 518 b3
3 Aoy Ve syl o‘i:.w.u' 9 30 v.:lé\ bt 5 OF >
2015) sl Ol plae 31 gad S i 5 HsiS Comex
o 4 Sy s b S5 sle K (Bahmanpour
95 5035 43iS ol sy el 5O O
4 45 el (Quercus brantii) il bl oT jesls
3yls adbie (eolzl ng () UL s lodes
S Jlse Gl gans s (Moravi-Mohajer (1990)
b Gy e b (Bl S
5 el bS5 ST Sy (g5am T
A5 0 sl sl S 03 28 Jlsj o ol D s
Zolfaghari et al., 2013; Naghipour et al., ) Wl
5 s o8 das o Ol sl (la gy Cpimman (2018
S 53 sk iy S uuss Jol Julse 1 jLess S
Dargahian et al., 2022; Amoozadeh & ) wzwn 55 0
5 S b K Sl Copde gl (Abbasi, 2023)
a5 B85 e s Jolge Sl 55 nk
B P RS PNCI 7 ST UG JCHp | g IS 3
Species Distribution ) <8 xS, (gjledue
Sl eslial b a8 558 s O guses LaTH8 (6,05 (Modeling
bt 5 1 R Gt O e sl
(Herzl et al., 2002) 3jlu o @al 3 15 o sllas el ;
S (MaxEnt) a5 57T e ¢ 257, sbadis Ol s

Sbesls aly &S Cals b,y 3635 9 i, )

G gy ¥

8l slaoald

il Yot bige ailis) ol slaesls (hags opl o
WS psS S 48) S5 e S15 s 53 i s
Gidgd (J g3 L}JJ}Q‘ c.sl.:ch'- S p g r.Qlf.sJS
ptale S codul Olggs o el 51sal Dby cOlobirdoene
IV LY a5 (b (OIS 55 5 g sl OILT el



Ol 9 (Snosmodald Sl

AT 5 ods Je )by ol s slaaY 5 48 55
B ssdie Ll Galas Opson LSS otz 55 @5ldute
et CinSa Jube 55 ool Oliab El S8 5 solul
e peds SO b s o b 3 1y oK) cls
il (lolSans s Sy o 4 6355 olin o (gl6 S e
Slp Sl ol Goias0lis & 4 &5 olae
3 (s (Sla ki (b Sl 0L 53 s 68 izl
Sia sl ool 55 GL5IL 88 21, 6,8 IS
O PR = G R R oK) ol glaalis

AS
) e VA Jald oo Gla ite (g5led s sl
5o S coad) 318 550 sla e (Hijmanse2005)
3 3 G Sl Saesls 5 (gLl s 85 Joke 31 ¢ L)
Ls 435 6 (paS ol T 5 b gl ol
s 8 S5 255 Giledan 5shtee caalllas ol 53 () Jsi)
N8 S gl i S s 5 658 m o S50 bk
wlale laosls plul 5 e paie cpl ol eslizsl oSl )
Sl pite sl gl s W5 b ol glas 5 AL
Ls ,5 Biovars et RO o5 5 ol G
o8l (gla xie 42k 5 A oslizul Bismo c_s s Rstudio
o é gl Al ccwl Biol-Biol9 ki o Bio ol L
Blle Laee 305 ¢ ST Ly b (5lwe i3 3 ey Laosls
s b 6y Y @ 5 0s (GIS) Lol Sledb!
¢S sgd) 4l ¥ LSS okl s UTM SIS Slatses
W bl 5 etn V8 Ola S dids s (mye kST
sleesls sz J§L° e A g oles laosls p sxe ane
Soldie 61 62555 Sresls Ol s ba e () Lo g L20L

iz 85 olizal 3,50 68 5

VEF O3 dTF ) el oslact it Sl o Sl g8” Blobio 3L yier Slelae
3R s j3Biovars &b S eslizal L «(Hijmans<2005)
e g Jald (31,5 5 5 Jl g LS 93 Lo kel ki £
A eslzal MaxEnt Jis 635, 0l s a5 ¢ oLl o Cg g

4g5 yga> Srosls

3ys0 03 gudoms 53 Gl bl gl SO Slulis ki o
ple 0Ll Lo odd ags AE s 4B (),
S oy p b o D oaliial 5528 (6l 5T 5 b
Sy preloms (S il gl b e it
Fo kS S g a1 s, s 3 6,8 s ) s 8
(Zhang, 2012) w35 Clasl i abi ¢ s e
038 68 g B TYY Dbt 4 e b lns ool e
ol jor 4 68 jsim | ols glaesls (ol ys (Y JSE)
e ze (il glaosls Joli oo gla e I (glas gomes
3 (gl ga sy dobe 31 plis )l 5 ot g o) (318 558
Lag ST silde (gl e B/ (68 (slaesls
s« 8,8 4w MaxEnt iy, 5l 5,5 e

29 RT Ao Jo) g5 sy (il
((MaxEnt)

Sl Jue 5l bsb 68 1S, bow 5w te @l
MaxEnt (Maximum Jude . A& eslizal (MaxEnt) ;5 =T
A Gledde G ps) il ) < Entropy)
235 AN S Ll g slaesls wlul  bas S
35T ) 48 sl S8 R o Fnlin caiy Jloz|
spe= sesls galy » ds ol (Phillips, 2006) 4
s sesls 4 5L 0s 5038 Jos Jame sl ke 5 48
Jol bl el lelSan; o sble ols
G Il ¢ ) ol 53 A 03587 (05 8T (glediien
Ghls el 5 lises ACGIS il > o
G315 s L g o Codm SPSS eslial b Y Kovsas

ol S § (S o o gd Y Sy

o oo 5 JESPRR (ol o 5 JESPIR
Il b o 33 0 slos o Silee BIOu UL b S BIO:
SV S5k ¢ gee BIO2 &35y slas als 5 S0ke BIO:
ol o S i S b g yome BIO13 | V.. 4, (BIO2/BIOY) leses jasls BIO:
oo 2 S keSSl g peree BIOu4 les b Ol ks BIO4
(Sl o p8) (SN s Sl s BIO:s Jlwole o 50 8 (slos ST BIO:s




VPP Olun oYF L) o3ler ojled cpid Il ( St g™ Gblio (LS yior Ollan S5Kn 3 (Sosme 4xkB 5 huel
Jlo b o 720k Sk psmms BIO1s6 Jloole o 53 s (slos ol BIOs
Jlo Jod (7 A0S Sk ¢ yee BIO (BIOs-BIO¢) Los £V 4l BIO/
Jlo b S 8 Sk g seee BIO:s Il b 5 b sles ke BIOs
Jlo oz 253 e (S0 ¢ garee BIO1y Il b o et glos 5 Sobe BIO,
dlo Joad o je S slos Sle BIO1o

5 e Sl el 5 ot g ) (aee e Y 5l
Vo (San b slaeY Ood 5 AreGIS il p 3 55 (glis)l
Je 3,09 AscCil b b Jos slaaY (SPSS 5l B
ols ATCGIS LIl o5 55 cods & 65 ¢85 blis s
;33 CSV i p b g i L Dlatins 02
slirdlol e glaaY 5 48 e slaesls Lus
b Siledite Loy (5168 ST (sladde sl skt
JU'CJMJ'!L;,'L,Jm@u&lw}lélﬁ.muls‘g MaxEnt
s ¢ AUC s o3linal AUC ali L ROC i
ol ol (Manel 2001) el ¢ i ST 5 e
m4ga 3yl by Ol g sl Glaesls o SSE LUlS
LH1s (e o y3 Ole LB &S Sl Ty aia) g sla
odasOlis /Y 1 xS ,slas (Ashrafzadeh et al.,2019)
S /A YL 5 Jd BB /AL Y slie s 3 Shas
ool 5 K gl pimad ol dho g5l s
ST 51 sl i) 68 25T g osllaals 5 sl

s o3linal a5 seT (Gl n Ve

G Say 5 o b Gl man 5 (o5 b idu yd o)l
ol e Lol 03,8 sl lods s gadsl Ll 5 ¢ S5
BE) Q.UAJLSA 'C) ols ):T BE) QT )'l o cLALsé 2 Joﬁja alale

el a6l S Sl 2L oS

Lol 1y 0T 53 oS5 a0 51 i 5 Sl w0 515
3530 033 (Bahmanpour <2015) aas o JSi5 1!
Ol slgz ok Jal 1 (638 0 o 815 51 (ramns iws aalllan
1 Ol g5t g el ol s 509 shKgS €6 5l s lomn e
sdig b wile s b Ko 51 Bkes ailate ol 3,8 e 5

YV

5 i cailaia S 5 5 sla Sy 8.5 53 55k 4
o) asb ¥ S bods wlie ) &) s 4 ( DEM) gl
Sl WKL S ks S

s Worldclim2  (www.worldclim.org)

Jales

AT Glely 31 g Jammn 53 o S 5 uh (Slaal
o HE 05 gl Olgea 5 Mg (GIS) LUl A
SIS 1 i gy laesls dd 63538 lasme (glaosls 45 gazes
5 gl S Ol bug odd ag oY 5l oo e
A e slaa¥ (ol s 2l Sl 58T gl seT
o B (GOl ¢ 305 o 9 Sy Slal 03 5k
G Oy, S 03031 (o ks Olos ot o 2887
S e plal HE 5 5 el (sl e
i 163 5 (VU (San) Ao 3 A 51 i Koses (61l
O byl 65 lr S omnl a3 b gl 5 43
2 ad Oljpe 5 3L walsl ol b Ay, ol LS
5l 55 ey 0 el T ) a8 4 o kile L (sla ke
a8 06056 8 3 Vb Soar Gols e Oods I ey
OLSS Sl g (S8 ikt Ol ide (63555 Ol

Al 3 590 0 oo (O g0 oY .Y
JA Il 53 Bls 658 0 n 81553 (gusp 3550 ailate
J;Jf\j oS ahy B a0 g o edled sldmel 55 55,0
SOk s 53 4l Sl Bl S

by S b mls b Oyl sl e 150050

Ll 55T Y gmme Sl o i ¢ A SLT olad
WSy lid e oSl (S b 358 e
) 23 3 5 oS ol Sl 5 (ALE i sl Eely
A VA spe 5 0 o S5 sl K ol os diate
?Uéuﬁ?»w.\*p):“’dawﬁ.@bw;)&»



Ol 9 (Snosmodald Sl VEF Ol o(YF L) ol el ot Il Sl o5 Gl oLl 2o Ol
b azds ) 5 a0 FA ladsh (oLl o Slaties 55 50
G aads¥F gax oV la o0 9 3,5 4a35AY 5 a5 00

ool 0 ily Jlok 4233 Y 54 )3T

a7 %8

a9

50 51 52’

VR OE L, e (199 g 3 ge 1G5 51 Wor1g) Ldtine (bl gl (SO § (JlWiliae dituin Cubge 1 KO

513 OLid Los 4iaS™ (6l s IS — 0 05031 gy (Y J )
el 53 5 Cand D iy el ) (ol 3 S
Osomen ool&aw! 53 blis 53 sl ls s e 3,050
OLES gl ol A edalie 2l 31 (slakiyy LT 5 5 ol
6\4;;,\.;& L;}gla.i]a.’.n)s s 4SS Ol ok 457 das
3 28 gy baolSans) (5 p ¢ on sl 5 4 e 53,10
35 S8 Olg e S b a Blasls sl Ly S
&\}l@&lfua@ﬁl]&% 3ldas 3 sl ey 90
ﬁm%«{Lﬁf@Lﬁ.@lauuﬁmaﬁféw
O 03 el e los 4aS” 4 G (Salie 095
e blin 53 .05 8 gy belKaw! | g 55 LB
S dmals g b e By g3sdme glaolKin!
S 58w Oy ol Lags e g b o LT
5 e L) K hailate mhau 3 by andy il

ol 03 5 J‘ML&J 093 > ka.s.'"“‘

YYA

b 9 3 Ay 9 Lpos" gy ubond
S 93 IS 00 0 93T dhonn g 4 Sloj (Slas v (o) 2 3
03 lal e b da olas Wesls L oyls 342y
G 3 sy 48 g besls D3y B3lal s
033 B3lal 8 odls Dij g pl u8 55 .0 45 o5 odalin
9Ll dl S Hshie ph . Cils dal g s g Loy L
éli'i.«i‘ &”_wa:.' BL J‘Juf—u‘ (T) GJLAT )‘J\.&A J:DJL Q}ﬁ
- Q}A)T gf”L"" 2 u\iéjf wbu axlae 340 03 9dous
095 y3 asdllas 5,0 ol ool sleesls (Jlas
780 labl elas 53 jlsbinn digy 6 Bitos YoYF L Yo es
ot 0LEs ol 2t 3 IS 6 K > ol L oin gy
Téjw ¢J gl L;Yl{va_w-wm'g"_«wl oot LS:"AK"UJJ
4lale U.Z)Lv L;‘J" J‘JS—‘JA o)LAT @t; 4 .bjajd L;Lhab‘b

Al 0 B Y YF B Yo v s goy05 55 Coute laolSany)



VP Ol (P 5L) el oslad ot Lo L o7 Bblio (LS i OlWlae

OKoR § (Shozmo dald Gl

Yerr—Yeos 0598 58 Couino S0kl dlalo oy (Sl g SIS~ y0 03kl .Y Jgoe

it g glaoSen| Test Z P ET PSPPI Test Z
alsLT —IAY ol 5s —/Y

Slsal —e /Y o ! —e 5V
55355 +=V/A sUTp > — Y
Setale /¥ &S ar
Ole Y o8 YA
oI AL Olocks s = /¥y
37 o 4 dal - /FY

Ol VY ol — /Y

Jshss -8 55 b Y%
C_r“li -\/\V S g Y

VRO WL, e
35 4 andllas 5 4o adkeia (4 /YYF) Joe aigs lenT ol Jowe 2L

At S 10 anls o8 5 1 gllae oS b
it ol 3l o3 VYN g 5 0L s
G lln e Bl (e ioskS 1BYA las)
Wol&as 55 ol S 03 o2 i (Y JS8) A8 glolis bk

)15 15 dasml s 51540 IS o 5 Ol J Ol 3

AR

Ol g slae sl 5 Shes (MaxEnt) s 5T 510> Jua
S 55 AYF L L AUC Lasls Sldis & g sba 01
il Ol 5y i bl oSS s die Jle 235 Sl
b XN L (DEM) plis )| (sla iz oS 5l 0Lt s
3TN L Bi0l4) ole s 5 f5LeS (SWL Y7 L
O 93y e 2 e AV Biod) bos hes Ol ok
35 e Bopl (1 JSK8) Wladls bl oS § o sllas
odge 11y 48 cpl ST 53 Comal TANVD 33 ¢ goma

Lls

ol 9y ol (sladlss



Ol 9 (Snosmodald Sl VEF Ol o(YF L) ol el ot Il Sl o5 Gl oLl 2o Ol

>

\F-m@x)&::c;ﬁ (229999) (S 3ol 4l (© fewld diwgm 448 (A (S35 y0 w515 50 Lol ad olKhy gy ol .V IS

bl | dea 3

Ve FOB W, e boly 695 sy 38 (o Sy ) (S piti (5105 336 e I IS



VP Ol (P 5L) el oslad ot Lo L o7 Bblio (LS i OlWlae

SB jaides 46 VD o35 3 55 (Bi018) o fuab
20T 255 e 8 Juab by Casgdoe Sy 45 55
N¥ o5k 55 Bio4) L s i .l 65 1S,
Bi07) o> 4VLo dials 5 a5 S 51 5 o guueds 4,5 V/F b
Laasdly o gommn 53 o (518 o gonds 4253 Fr B YA o
b osb pans oaddl Ll o0y S0 bl a5 das s 0L
Caamisn 5 by pamie Slloy chuge Sl
033domn sl )3 Jalge pl 5 ol wtsly o5 1S g

Ll ol 2 0T ST,

OKoR § (Shozmo dald Gl

495 Twb S sxie
(sl (Sla ke 4 S Gl sk 68 gy sla oo
Ly s Jletsl o i 658 o) &5 Lsls Olis (F JSKa)
4 by b i 5&@1;354....46uw3).»
Verr Slelin)l s 6,8 ST 8 sl 0l 3 gl ks
sy it 2B plal g e e edalie e VY
Wl ol L5 a3 YW L O glacs s Gues 43;
Gl dig ol 5 me Jue 1V B ¥ e o3 s 4Vl Sl
Sl S s S . o2 bl sl
ke VB /Y Y sens (BIO14) Il ols (5 5 5keS

A8 93 Sl sb on b pa Ol (glaols s 503

VOIS IS e e o (S i 4) o Bgly 4557 Sl ps (Sl Sohe F IS

Gesls 51 s a9 5T S Joda .l Hls 55
o3ty Cusgdous Ll b 55 conlie s Shes 5 455 ) s
O 16 S 1S, iledde gla g, 5L )
o} (Baldwin <2009 ¢Phillips et al., 2006) s 55 .
9 e aible Cawy esls a4 ol Jde
23313 (oF ol Jass o it Ols (Sion
slezel BB 5l 63 ) Olsea 5 alie Slalas

¢Zhang et al<2023 ¢Giang 2015) ol ods b e

AR

S 54 g Lxy . F
AUC = iz L MaxEnt) 4557 S Jus s
22 YL S Olg 5 s S dde &S sl ol +/4YF
Quercus brantii ) S\, bk 5468 251, cobe
Sl ke cpl ol Sl s 55 0 65 0 815 53 (Lindl

@V skzel 515358 6 LS €8 5 sl pde 5 ) sl



Ol 9 (Snosmodald Sl

L35 0k S o o S5 slaely 55 g2 4 (2013)
Fro sVl L L Sl S bl ys Giee Sl bk &S
oy Yo bV e o S0le by 5 el Veer
Haidarian et «oT , 05580 .5,05 o gllas di ) 31 & sle
i Sl gyl 53 by ST, siledde @l 2017)
oot Jab glos 5 Ve Syl S wols ol 1
Syl 3 5 Ll o8y n) Copgllas 5 1 5T o o
7X0 330 1 e (slaoly 55 o RCPA.5) 0T

LBl dal g zals

Ol oty Slalllan b 253 onl gl (o s nl ol
Obl g 5t Cow Stsa Sl bk (ST, & das
(L3 5 S (ol 5 (i 5 plis,) (318 05 Lol 5
5 Sl Ll ey nll b el Ok Ll
Glralr Cap WS S fab o 5 Vb
S5 A el e (5 sy baolSsy 5, L
A5 53 bl b lalamas (o)l Il Culg s
51 (Phillips et al., 2009 ¢Zhang et al<2023) s &
S el 0T oy 65 2351 ol bl K05 (5 5
5 oopded e b b el
55 e ol 51340 ASS 5 Ol ) sla0k) s
St slacas o gz Sl (lyls gblie oyl tdizn
o5l ol slaolSaly Olsisa 5 o35 25 T L
5 oy Gbls ¢ bl 5o il el BB o 55 458 ol
L ol (Ko 5 Vb sl S s 4 o slacds
Sl bk Coaal @ 4z 5 b ks gy il il 2
oel S Gl 5l 6, S sl () g5 i s
sl Dlosl) S5 plie Ctmn Sl Culem g gl abgle
S e else 385 Colid ((IPAA ()5S e
2 AT Sl ledde mls 5 eslizal 5 65
o) Sl Gospb sl 5 Bl Ly e laasl
dnen Gblie llid gl )15l Olse 4 Wil oo Laadly
oromen 5 b K 55lusl 5 Chlis s ol ()
Sl 0> SR By el D1 Gt

3,8 )15 oslital 35 50 caddl

VFY

VECF O3 o(1F L) ol osle ois S Sl 5™ bl (LSl i Sllia

WY oo g (Je il ulal s .(Phillips et al., 2009
6l s A Ll 3 (gl s aibaie Cols 1 s s
GopS S A Ol el ol el Sl bk
Slodas jide 5o5y :;.bum';&l\ o sllae el
oo Glal lajlzs 31 s 65 0 w515
BN G N O R L T
Ak S el eols s Iy s A

5 Ok okl L el oK

s W s i S Kl desl 0SS
Cusby 5 S b cosb e Sl il ey el
Santos, 2010)  col a,8 cpl ol 53 Yo s
.(Bedia, 2011&

L ge s ! S sls Ol ame (gla pite o
(Bi06) sle o 53w sles Jilam (Biol) VLo slas
by s Sl 5 (Bi0l6) Cisb o oloaw S50
Lol Lol 28 6 K s s 1y L o 2ie (Biod)
S UL 5 YA eVl glos Lo gto b e oyl 0L s
FIRCE P PRI SR VA LA RGP I
olely S bl 65 pam 53 GlediS e B
2 88 Hpa Jlil ity (el gla e
ol (Sl ¢ gmabon 4555 YV B A Slos (g0 50ue
Yo BN e o gl ke YOU B XY o sb e
5 Goas Lok copmen b sdalin )3 mhow I e
Sy el Jld clalgm gam ) Fr 1 S s
ol Ll l s Gl bl &S e s 0l ml )
3 Bd Sla0kwa 5 i SLa0kal b o s jeans
Haidarian et al.,) s,ls 1y &) Cwsllas o i
2017 & Mahmoudvand et al., 2020

s SIS ey Slllas gl U e, ool slaasl
s 3 Mahmoudvand et al, (2020) .s,s
L gie 03,5 IS Ol J Ol 5 sl (slaolSans 5
e gles Pl 5 b s elean  S5b VLo gles
5 Blosy &5 ST, oS e Julge e olo
S e YT B Sleliyl s 48 Oalae (o5 gdoe

Talashi & Masoumi Babarbi ises .s3)0



VP Ol (P 5L) el oslad ot Lo L o7 Bblio (LS i OlWlae

Jolse o 5in 3105 s G20k 5 VL 5L oS T )
o pde Slaldl anw gy (Lngs Dol ST, ediS s
G g s S 5 Ol O dlasal (gl T
e ls s 4 Lig e AE L ab b G b
A8 S8
S8 Gladie S 5 Loty T lalllas 5 oo slgiiy
slelis ede b 5,8 pll 593 51w (slaesls
o gy Dl i i) 5 g R Db (g Gbla
S doy ji ke Gloj gl s
References
Amouzad, A., & Abbasi, N. (2023). A review
of oak decline and management options to
improve resistance in forests. Proceedings
of the 7th Annual International Congress
on Agricultural Development, Natural
Resources, Environment, and Tourism of
Iran, Tabriz. (in Persian)
Ashrafzadeh, M.R., Naghipour, A.A,
Haidarian, M., Kusza, S., Pilliod, D.S.
2019. Effects of climate change on habitat
and connectivity for populations of a
vulnerable, endemic salamander in Iran.
Global Ecology and Conservation, 19: p.
e00637.
https://doi.org/10.1016/j.gecco.2019.e006
37.
Bahmanpour, H. (2015). Assessment of
ecological capacity of central Zagros.
International Project on Biodiversity
Conservation in the Protected Areas of
Central Zagros. (in Persian)
Baldwin, R. A. (2009). Use of maximum
entropy modeling in wildlife
research. Entropy, 11(4), 854-866.
Bedia, J., Busqué, J., & Gutiérrez, J. M.
(2011).  Predicting  plant  species
distribution across an alpine rangeland in
northern Spain. A comparison of
probabilistic methods. Applied
Vegetation Science, 14(3), 415-432.
Bobrowski, M., Weidinger, J., & Schickhoff,
U. (2021). Is new always better? Frontiers
in global climate datasets for modeling

treeline species in the
Himalayas. Atmosphere, 12(5), 543.

OKoR § (Shozmo dald Gl

okl 53 bl Cllas elSlaygy S 05 4 4 g b
Ghla onl 35t gty el g0 dbSGS 5 Ol )
Coslslys 5 ekd olalid Chlim Lol slad sl Ol sieas

LS 15 b g Lol glaaali
Sl btz s 4 b (slaolSianj o ola 25 5

G5 i Glmans Sola e, ol wasg )
CatS 3 Hlars (DT ( JSas) b Jolse b (51
AST L 515 sla Ko bl slag b (s bl

el 33,5 bk 6

Dargahian, F., Pourhashami, M., &
Razavizadeh, S. (2022). Evaluation of
occurrence, tracking, and source of dust
phenomenon in monitoring sites of Zagros
forest decline in Chaharmahal and
Bakhtiari province. Journal of Spatial
Analysis of Environmental Hazards, 9(2),
87-102. (in Persian)

Giang, D. C., Duong, T. N, Ha, D. T. M.,
Nhan, H. T., Wolbers, M., Nhu, N. T. Q.,
Heemskerk, D., Quang, N. D., Phuong, D.
T., Hang, P. T., Loc, T. H., Lan, N. T. N,
Dung, N. H., Farrar, J., & Caws, M.
(2015).  Prospective  evaluation  of
GeneXpert for the diagnosis of HIV-
negative pediatric TB cases. BMC
Infectious Diseases, 15(1), 70.
https://doi.org/10.1186/s12879-015-0814-
2Liverpool School of Tropical Medicine

Haidarian-Aghakhani, M., Tamartash, R.,
Jafarian, Z., Tarkesh Esfahani, M., &
Tatian, M. R. (2017). Climatic niche
modeling of Iranian oak (Quercus brantii)
using flexible auditing model in
Chaharmahal and Bakhtiari province.
Plant Ecosystem Conservation, 5(11), 35—
48. (in Persian)

Hijmans RJ, Cameron SE, Parra JL, Jones PG,
and Jarvis A. 2005. Very high resolution
interpolated climate surfaces for global
land areas. International journal of
climatology, 25(15): 1965-1978.

Hirzel, A. H., Hausser, J., Chessel, D., &
Perrin, N. (2002). Ecological-niche factor
analysis: how to compute habitat-
suitability maps without absence data.

VFY



Ol 9 (Smo dxlb Gime!

Ecology, 83(7), 2027-2036.
https://doi.org/10.1890/0012-9658
(2002)083[2027:ENFAHT]2.0.CO;2

Mahmoudvand, S., Khodayari, H., & Ternian,
F. A. (2020). Habitat modeling and
identification of environmental variables
affecting the distribution of Quercus
brantii Lindl. in forest habitats of Lorestan
province. Plant Ecosystem Conservation,
9(18). (in Persian)

Malekian, M., & Sadeghi, M. (2020).
Predicting impacts of climate change on
the potential distribution of two
interacting species in the forests of
western Iran. Meteorological
Applications, 27(1), e1800. (in Persian)

Manel, S., Williams, H. C., & Ormerod, S. J.
(2001). Evaluating presence—absence
models in ecology: the need to account for
prevalence. Journal of applied
Ecology, 38(5), 921-931.

Mehri, S., Alesheikh, A. A., & Lotfata, A.
(2024). Abiotic factors impact on oak
forest decline in Lorestan Province,
Western Iran. Scientific Reports, 14(1),
3973. https://doi.org/10.1038/s41598-
024-54551-6

Moravi-Mohajer, M. R. (1990). Effect of fire
on soil carbon deposition and plant
biomass in semi-steppe rangelands of
central  Zagros. Plant  Ecosystem
Conservation, 5(10), 39-51. (in Persian)

Naghipour Borj, A. A., Heydarian-Aghakhani,
M., & Sangooni, H. (2018). Predicting the

effects of climate change on the
geographical distribution of Pistacia
atlantica in central Zagros. Plant

Ecosystem Conservation, 6(13), 197-214.
(in Persian)

Phillips, S. J., Anderson, R. P., & Schapire, R.
E. (2006). Maximum entropy modeling of

species geographic distributions.
Ecological Modelling, 190(3—4), 231-
259.

Phillips, S. J., Dudik, M., & Schapire, R. E.
(2004, July). A maximum entropy
approach to species distribution modeling.
In Proceedings of the twenty-first

V¥Y

VEF i) (T ) ol oo s Jlo o silimadgS 3blio osldl pia Colalllae aolilad

international conference on Machine
learning (p. 83).

Phillips, S. J., Dudik, M., Elith, J., Graham, C.
H., Lehmann, A., Leathwick, J., & Ferrier,
S. (2009). Sample selection bias and
presence-only  distribution = models:
Implications for background and pseudo-
absence data. Ecological Applications,
19(1), 181-197.
https://doi.org/10.1890/07-2153.1.

Rahimi, M., Amiri, M., Etemad, V. &
Mortazavi Dolati, S. M. (2015). Predicting
the effect of climate change on the
geographic distribution of oak species in
central Zagros (Master’s thesis, Semnan
University, Faculty of Desert Studies,
Iran). (in Persian)

Rodriguez Rey Goémez, M., & Jiménez
Valverde, A. (2024). Differing sensitivity
of species distribution = modelling
algorithms to climate data source.

Sadri-Khanlou, S. (2021). Conservation of the
Zagros mountains: fears and hopes.
Growth in Earth Science Education, 3(9),
Spring. (in Persian)

Salmi, T., Maittd, A., Anttila, P., Ruoho, T., &
Amnell, T. (2002). Detecting trends of
annual values of atmospheric pollutants by
the Mann-Kendall test and Sen’s slope
estimates — the Excel template application
MAKE SENSE. Publications on Air
Quality No. 31: Report code FMI-AQ-31.

Santos, M. J.,, & Thorne, J. H. (2010).
Comparing  culture and  ecology:
conservation planning of oak woodlands
in Mediterranean landscapes of Portugal
and California. Environmental
Conservation, 37(2), 155-168.

Talashi, M., & Masoumi Babarbi, S. (2013).
Distribution modeling of Persian oak
(Quercus brantii) in central Zagros region.
Journal of Forest and Wood Products,
66(2), 123-135.

Townsend Peterson, A., Papes, M., & Eaton,
M. (2007). Transferability and model
evaluation in ecological niche modeling:
A comparison of GARP and Maxent.
Ecography, 30(4), 550-
560.https://doi.org/10.1111/5.0906-



VEF Ol (YF L) poler ool e Jl s Sl g™ 3ble (oLl x> Dl dobkad OLKod § (Shosmo drls (Gl

7590.2007.05102.xResearchGate+2PMC
+2

Zhang, L., Liu, S., Sun, P., Wang, T., Wang,
G., Zhang, X., & Wang, L. (2015).
Consensus  forecasting of  species
distributions: The effects of niche model
performance and niche properties. PLoS

ONE, 10(3), e0120056.
https://doi.org/10.1371/journal.pone.0120
056

Zhang, L.; Liu, S.; Sun, P.; Wang, T.; Wang,
G.; Zhang, X.; Wang, L. Consensus
Forecasting of Species Distributions: The
Effects of Niche Model Performance and
Niche Properties. PLoS ONE 2015, 10,
€0120056.

Zhang, M. G., Zhou, Z. K., Chen, W. Y., Slik,
J. F., Cannon, C. H., & Raes, N. (2012).
Using species distribution modeling to
improve conservation and land use
planning of Yunnan, China. Biological
Conservation, 153, 257-264.

Zhang, M. G., Zhou, Z. K., Chen, W. Y., Slik,
J. F., Cannon, C. H., & Raes, N. (2012).
Using species distribution modeling to
improve conservation and land use
planning of Yunnan, China. Biological

Conservation, 153, 257-264.
https://doi.org/10.1016/j.biocon.2012.04.
023.

Zhang, Q., Shen, X., Jiang, X., Fan, T., Liang,
X., & Yan, W. (2023). MaxEnt modeling
for predicting suitable habitat for
endangered tree Keteleeria davidiana
(Pinaceae) in China. Forests, 14(2), 394.

Zolfaghari, R., Karimi Haji-Pemagh, K., &
Fayyaz, P. (2013). Assessment of genetic
variation in some morphophysiological
traits of Iranian oak. Iranian Journal of
Genetics and Plant Breeding of
Rangelands and Forests, 21(1), 103—118.
(in Persian).

Y¥FO



