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EXTENDED ABSTRACT

Introduction: To effectively protect wildlife, it is crucial to understand ecological conditions and
their relationship with habitats. Habitat suitability modeling is a valuable tool in this context. The
brown bear (Ursus arctos), one of the most widely distributed terrestrial mammals, faces varying
conservation statuses across different regions. In Iran, this species is classified as "endangered"
due to habitat loss and reduction. Assessing potential high-suitability habitats is vital for the
conservation of this species. This information helps managers make informed decisions regarding
reintroduction, species translocation, and the development of protected areas, ultimately
enhancing conditions for the preservation of this species by identifying key habitats.

Materials and Methods: The study area covers Kermanshah Province, spanning 24,361 square
kilometers in the central Zagros mountain range. The dominant vegetation consists of Persian
oak in a mountainous ecosystem. A total of 139 brown bear occurrence points were collected,
with a minimum distance of 2.5 kilometers, through direct observations, camera trap images,
identification of tracks and signs, verified reports, expert opinions, and ranger assessments.
These points were validated and checked for spatial autocorrelation. Additionally, 13
environmental variables were selected based on previous studies and correlation analyses for
habitat modeling. To model the geographic distribution, an ensemble modeling approach was
applied using the Biomod2 package within the R environment.

Results and Discussion: The analysis indicates that the AUC and TSS metrics for the models
were evaluated as good to excellent. The results from the ensemble approach of various models
show that approximately 22.16% of the total area of Kermanshah Province (5,399.66 km?) is
identified as suitable habitat for brown bears, with a probability of occurrence greater than 0.6.
The optimal habitats for brown bears in Kermanshah Province are distributed at elevations
ranging from 450 meters to over 3,000 meters, extending along the province’s mountain ranges
in a northwest-southeast direction. The most significant contributing variables in the modeling
process include total annual precipitation (22.26%), elevation (21.68%), slope (14.97%), and
distance from forested areas (11.15%). Brown bears typically prefer habitats characterized by
dense forests, rugged terrain, and minimal human disturbance, particularly at higher elevations
where human access is limited. Habitats improve with increasing precipitation and elevation,
with forests playing a crucial role as sources of food and shelter. Approximately 62% of bear
occurrences were recorded in mountainous forests, 30% in grasslands and shrublands, and 8%
in agricultural lands. Additionally, 7.67% of bear occurrences were identified within protected
areas, although the majority of suitable habitats lie outside these zones. Livestock density was
found to be the least significant factor influencing habitat selection.

Conclusion: The brown bear, as a species at the top of the food chain, plays a crucial role in
the ecosystem, and its population and habitat decline can negatively impact biodiversity and
ecosystem functions. Understanding suitable habitats and the factors influencing habitat
selection is essential for the management and conservation of this species. The expanse of
mountainous forests in Kermanshah Province is recognized as one of the most important brown
bear habitats in western Iran. Therefore, it is recommended that, given the conservation status
and ecological significance of the species under study, suitable brown bear habitats be
incorporated into the protected area network.

Keywords: Brown bear, Species distribution modelling, Habitat assessment, protected areas,
BIOMOD2.

* Corresponding Author Email Address: mrashrafzadeh@sku.ac.ir
DOI: 10.48308/envs.2025.238317.1479

ConDod

Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of
the Creative Commons Attribution (CC BY) license https://creativecommons.org/licenses/by/4.0/).


https://www.doi.org/10.48308/envs.2025.238317.1479
https://orcid.org/0000-0003-2968906X

YOAA-FAYY :LLS

Slogtd (3 W )d GLcurez I (S (bl S L))
S w15 40 (Ursus arctos)

¥y yrol e ! 681y amd po @ F T TVos1308 100 Lo yoecxo

VP LYY (V) YAB-TYF (g o pole

siengs Alia

VEY/V Y sl b
VY oy b

b g oS
sl (695 o3 b T bl 5 (2Ldeg lulpd colis sl jl cblix (ol 1 dun g alil
LYo & ol ul o (Ursus arctos) sloged sl > .ol die cpl 10 S50 (6,0l oinn ) Cangllas (g 3le Jue
Loyl J13 phal s s ggild e (IS0 5 (ST, 0,08 rals daolKns; olocws 5l alex 5l Galisee
as5 ol 5l cblix sl gl slaollin; (plulid 5 (2bj)) wgd oo Slaald iz &l &S] @ x93
Gble dawg i ool s j0 a5 WS 0 S5 e 4 Cledsl pl sl gol Counl
(ool slaolSis lolid b g aiil 4iils o iy 6 S peon ol JEI 5 saze 3 yme woibclilis

AiSy Sgap 4595wl Laa> gl 1) bl

b 515 55 Slogd ()3 lacamex 5| (Ko (2510 078 Jolds aslllae 3,50 03gua 1B Shg ) g Olge
B bg g 515 oS and) aile ;3 caye gl S YTYFY Joleo (oboe L oliile 57 il o Bl
oo alold b (cloggd yoys 3 alais VWA caalllao ) 50 ans] SliadrsS tummssST o Sll bosly I
wyzse T 5 basles oonlive «glali (cloipmy30 Lawsi sl o opiions sdtlive Byb 3l saskS Y/O
S (Fedg3 (o) 5 (Friwons 5l Gy Glblaze 5 GLlid)IS Sl e ST 5 Lo )l38
ool 3lodus slp (Srod (o) 2 35 9 iy Slalllas (o) p 5l e (e ite VY (iznes
9509, 3l @Bl STy iladae jslitedy wad 485 54 oliile ST liul o (sloged ()3 calis

4l oolatwl R lasws ;o Biomod2 (s)l38le 5 iy o clox! (g5l Jow

3,555, 3l Jol b wals Sbj,)l Je b o maw o b Jow sly TSS g AUC sle,lse ¢ g gl
(poyo yoghS OYAA/PF) olisle )57 yliws] Corlus 1o )0 YY/VF dgam a5 000 o0 lis alizes slo Joo clax]
5 Gloged L, wgllas ool .l 17 5 iy jehas Jlaizl b slosed (w5 caslin oSy ) oylgicas
o dleds Sz 30 g bl gloogSanis ) slaal jo e Voo e 5l o U o FO- o lelas )] jo coliils S L]
AVlo Sa)b ggeze Jold (giloJon [0 cauSaS lin b psto (e Slodd aiS Jrdogi> 4
A (o0 VYN) uli" Gblo 5l alold 5 (ao 0 VE/AY) ol (ao)o YV/FA) éhﬁ')l (22,0 YYIVF)
sy oS bl DSt g laenl o) oSTie b Kz b ool S/W Sloged slo >
spa 5l as 0 FY sgas iy gollS nd oBaly ¢ e mus lareay b K g b oo dguge g1 5 S
R PR w 6))3LM.§ L_ngw.A) )0 S0 A 9 Lb)‘)d.:y 9 é:‘),c 9O Koy Y. c@w; <_§L®J.i~> By u«.1).>
Sl g cadcblas Gblio b wp jeax 0l oluld 0 5ud 5l as )0 VIFY sgax gl ¢ prizmen
GRS 5 05 oo Ll ST )5 (sogee SR (238 050l o Sl (lsrear cslosed B 16 S A
cwlio ‘_ngoli..Mg) cells .A:Lw): MT ("‘““““‘“"9:‘ o)il,o.c 9 (o) £ L J.;lyu_n QT oLi.w) 9 Coroz
Ot Sl sS s Sz 0 s .l Sl 65 ) cblax g Co poe ¢l ksl ol p ge else
oads cbla> gblie lasl aigd co aislis [ou8 G pe 0 sloged o> Golins; (2 oge 3l oliils S
o> Sblas Cosal pgat 10 Sle, BB g Giigel wemge sad cblax bl Al eSS g 2o
s plaaglsl et 5 LS s Cupde s ol mle Cu e daolliny  slal 5 55l (slosed
A yS 1B amgi 090 gblax g U pae s S peal o b aS

* Corresponding Author Email Address: mrashrafzadeh@sku.ac.ir
DOI: 10.48308/envs.2025.238317.1479

g Lo audigro 09,5
) pole 5 (e golio usails
Ol 60,5 e 63,5 s oLl

5 b G o ojpe 80T
Cbili> ol o iy 55

O Ol e Lo

olCiils ‘JJ}J}"C;}"' m.L:....xbj).; r
By
oSy ‘C,..n.....é (kg 5};"

olR2ils (e poke 5 (ol o
Ol e 00,5 e

wolid il allio ) 4 oliiw/

AFF om A 5 e o e

S @bl AT )

ShosgS oy bdgd 0 slodinan
o571 ,o(Ursus arctos)

O shamo pple dolilas  Jlo

FIE-FAD(I)rY

@ @ Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of

the Creative Commons Attribution (CC BY) license https://creativecommons.org/licenses/by/4.0/).


https://www.doi.org/10.48308/envs.2025.238317.1479
https://orcid.org/0000-0003-2968906X

Oy Sen 5 00l53,5

5 bailyr doasy, asle ol slge 5l boee @is ol
kel ¢ (Sergio et al., 2008) oS o 43355 wogas
SYsb slacdlas a5 (gomias )l ol Brae 4 g0k
(Ripple ef al., 2014) &S o b ol owis slp |,
358 )l Yo e agam (gloged oy Comez Sz o505
(TUCN, oS oo (S5 dumg, 50 byl 51 o a5 ol
sloudled (Bs g pludl Comez il L 2014)
Caddy oyl 5SS Judods b e 5 sbrolKins 5 ¢ Sl
G e w3l b ey diie ol sl @Bl galS
Cowl oals 4e8 | Comex ojlul azgr LB rals
(Judscyonas (Gibbs, 1998; McLellan et al., 2008)
5 Cexdy owyp Camb I bl Sl 4ol
M8 Caglsl o L gy STy
40 sloged sla w,> (Sarhangzadeh and Kiani, 2020)

el ools
(Boitani ef siils oxowg (S9S Ty ailes gl jo aLidS
4 oj9ml Ll « al, 2008; Swenson et al., 2020)
Olpl GlarsS Gble )3 G55 9 SzsS slacares
(Can and Togan, 2004: wloas dgdme 4S5 g 5l
skcuses>.  Farhadinia and Valizadegan, 2015)
wls 8 el et ys aileejgls 0 sloged v
(Calvignac et al., 2009)
38 VA LAY e o sloged (sl o,z olass o))l o
515 Gyl SlawasS sla S5m0 a5 cusloads 5,41
(Sathyakumar o&5,ls (28T, 5laas 4 olul, 3T slassS 4
obwl , and Can, 2007; Ashrafzadeh et al., 2016)
30 Sloged o, ol 0 5uS g ol Bl ol da gy
SealS oy B sy annds Jle Vee Job
3yslp «Jl cnl b (Servheen et al., 1999) coslassl
(Gutleb Caucs o yiawd 4o olpl 4o LmQT INEONE S B-0%- R
S a1 (loged w,> 4isS and Ziaie, 1999)
(TUCN, ¢l ouds gowaals (CITES, 2014) slo

EVRTS
Jolss Lt o cage 25 bues Sz olledss
ailgs so aisS (pl o)lge (g5l )0 .05,ls lapiucussS]
2 oezn b el i sulS sleasS lpea
(Bailey, 1984) & .5 || 3 a> g5 0,90 sbla> slaasl
Jolss Wlgige Sn ohleFeidss Comezr ojluil als
Arim et al., ) aas )3 156 cov cada |, c5liay
L5 oy > .(2010; Palazén, 2017; Hoeks et al., 2020
ledais slad a5 aiiin )lgiigS anul, 5l sloslgl>
Vo S g 00, alfin; glojls Jdoa ]
(Nezami and Farhadinia, 2011; " x> slaassS oylgiea
Mateo-Sanchez” et al., 2014; Dai et al., 2021,
{ Mukherjee et al., 2021; Steenweg et al., 2023
sz (sl g OS] Bl o Conlas Jdowy
(Mateo-Sanchez et al., Y a3ls slbass lgea
2014; Mukherjee et al., 2021; Dar et al., 2021,
Jdoas Steenweg et al., 2023; Dar et al., 2023)
2585 4 (solsS] el I (g BB i (Sl
(Helfield and Naiman, ¥ oS slaaisS lgicas ol
5 2006; Steenweg et al., 2023; Lucas et al., 2023)
sladisS Olyieds (ooges Culex > oy (pizen
(Nawaz et al., 2008; Burton aigd o a3l ¥ jloe> 5
et al., 2018; Habibzadeh and Ashrafzadeh, 2018;
{Ursus arctos) gloged w,> Steenweg et al., 2023)
(Servheen coul lgz 4o 00 5 Consay (2iST, glls
5 Lewlygl Jlois 5l (ormwy bl ,o a5 et al., 1999)
2 Ol Bl Cundg 5 05 oo (S5 Jlod Gl 5]
W5 U Joro 455 3l (g oot jobay alide bl
(Swenson et al., 2020) cwl o (Bl Gz o
Ol shlo g ot rzrace Sllsa slosed slagw >
@ il o aiee oLy Cewda pdoile
Ngd Bl goie olie mbe b alizee slaolSins
(Swenson et al., 2000; Bojarska and Selva, 2012)

VEF il oY o,lad YY 0,98 cimgi (shnme pole anlilad

yay



wslogtd oy Wags p0 slacame> 3 (SO aldlae ST, oLl

(Pearson et al., 2006; Elith et al., 2006; Senay wlosls
S Sl Jde by, Sl ol cpl 5 et al., 2013)
Sy bngin 0 b oll gl
oolaiwl ( Jl> ol b (Elith and Graham, 2009) 543 s
oz @l plejee lod 5 slozl (55lu e 3 S0,

(Araujo and New, 2007) ol 135 5l o oo i
‘So.ma) ms w) o ‘;..b‘ uLc)Uo‘ C\iu‘ » 033'{9
0 0525 STy slrogSans, o (Glosed slam >
oSy SlwdsS 0 5uS (o 5 gaite Sl slacJled
“5] dLbojLu )iio 9 aw Slos ‘LS}L*”°|) alos )’1
 Slasl GlooliisSus g b jods dswgs o Sxio slocS ol
3 8t o | sloged Sla s> ool (Kiwgey
A sloged lo > ol dgdsme A mie g odld
Sl Ko o0,xud ailads e 5 S8 slacares
u.;).> ‘SLQO&.MJ) S ) )‘ OLWLA)S UL“"“" @M}S
g lnl Wgd oo aiSlil (305 0 )8 )0 (slosed
6‘09.9‘.9 LJ"’)’ g_;}l.la.o LngoLiMMJ) @L&.AJLMJJ dJ.b L) )_.oL>
2 A e Jalse 0 St end coliile S Gl
s gble Ldnee 2Ll Slostd vr ST
Clolls) 5 Canjlasme cbli> ol Copoe

A plosl Glewl cnl 53 loged o> ool

b 59, 9 dlge

axjlan 80 adlaio

S Sl oS Jels asllle 3550 adlase
Ol ) @ly (Jlod 515 50 (slosed (> Souex
YEXPY Jolee ciobus b oclinl cpl ool oliils S
Fesis 1y ol colus 5l as )0 VIF 005 (a0 yieglS
als ;0 olzils S yliwl (Hamzavi et al., 2012) 2o oo
bl adais o asls asloads @dly w ST5 slvogSaris,
Loaba (p Fomly 9 5o YV e 5l G el L sal ogS
Ol Consl 23lg Jlogus dilaie ;o e YA+ dga> o gla )

oolecws I Jdoas (gloged > oolpl o 2017)
(Ashrafzadeh er 2Ky 0 s ol 5 kol
oleslw) oyls 1,3 "uélj.&i.sl JuEs )a" 0, , < al., 2016)
sL(boli».w) w)m 940 OARAS TS Jaw cblas
(ol lapls a5l o Tz ¢ el e IS0 ¢ olo; S
3 39790 b3S g banls 5 Ko looges 5 ()l
Jelse et S o B o slasl (S5l 0 ases;
Qashqaei et al., 2014; ) s olpl o b u > g
Habibzadeh and Ashrafzadeh, 2018; Farashi, 2018;
&b op,aely (Parchizadeh and Belant, 2021
cbliz 0 g0l Comnl Lol L Ll Lol ogoxi g
2815 el (Ataei eral,, 2011) o )ls i>gols
21y ote SNl 655 Ky ol (sl s Sl
Srro pyzed (Blae b a5 250 )13 Glpae L
Cod bl drwg pizes ¢ doaiss Jlanl 5 sasxe
@ Wl oo DMl cpl oplply wis axlse cbla>
Copde g cblis aney 0 e Sl S e
L (Araujo and New, 2007) S oS LypioucsS|
Bblie wlgs oo gl e (B j o piite (s
Sloladl L)T Ja.>|).w S g ‘_g‘)g 9 L,;)L.JL“.J ‘) oli...m.:) C;‘J.:.LS
(Zang et al., 2017; Cianfrani et al., s plxil 1, 53Y
slall 5l slaisS STy slo Jow ol = 0 2018)
b Gl pxie g aisS G bLS)| ) n 50 oie
(Guisan and Zimmermann, 2000; Guisan et sws
STy slagiloJoe 5l Jol> sloaisl al, 2013)
9 G.JaLa} LSL“’C"-.’.}'B‘ Cxs 0 (_gol.i)‘ S| ‘(_gld.};
(Sarhangzadeh and Kiani, o5 ls 4sbp gowl IS ial38l
ssilodae sy iz slagts, o9St2020)
(Franklin, 2010; &l  Byee laisS STy
a>g5 b a5 ¢ Peterson et al., 2011; Guisan et al., 2017)

olis 1y Sslite (slas Shoe wilie 3blia 5 loisS 4

VEF il oY o,lad YY 0,98 cimgi (shnme pole anlilad

YaA



o) San g ooljcd il

by oo spa> Bble (ooled )0 adlllae cl (ctagh
IS oyl a e b plelin )5 51 SO Blas 2l en
eIl cal ooy plsil 4 Gl cun jlaue cbla>
o ol ol liaty yotns (sloosls L o2, cal 2
oo yyax ahd 107 slasd (fgemme (o .50l colaiul
ssbiteds () JSCE) 0 (55105 bl sl o (sloged
2 opar gaceadse F e (Sicensss jlalS
ity el ol ) e VI 51 S alol
sk @ s 1Slosd oy Lagi Toad (b il
\ -/¥ - (Huber and Roth, 1993) ,:ieslS < /00 =0 3
B33 09 3l oolazwl b « (Naves et al., 2001) yzogls
Brown, ) SDM 3l as> o jsa> sleosls S
b ilee dljg, (Kl (yiran L0l BA> (2014
yogl S Y/TO 0gu 40 Ugs ;0 (loged Ly Lawsd onds
(Mertzanis Cwl oo &b (iaghS < /VO-A/D =0 25
sebieds jeam> Cuxdse VYA lolys o et al., 2005)

Al oolaiwl (g5ke Jae sl

1 1 1

Faglahe e BY- e o plial e gblie o (Sl
dgax> bl Gaealy Sl lawgie 5 sl Glug 4o
<o>luw (Bagheri et al., 2018) el gl OV
39> a5 Cuwl LS OYAL-V/D ol olwl slo K
&l Cobus 0gd oo Jolo |y sliwl colus as 0 YV
FAA g0 a5 Conl LS VYAATA sq0 (o 50 Ll
g el ools plaiz] ogx 4 |y liwl mhaw 3l as s
ol b o515 oS abb o bl &l e mhaws o iy
(Ministry of Jihad o,5 »~ )8 @ws &l
(Agriculture, 2017

s> ool (559155

(oplions 0d0lie Al sloged > jga> slaools
5 bl oanlive 5 gl Gl )sd bawgs pslad ol
Hn ol o (3, 5 055 o ala ) 3550 b1
allai Al g piee Sledbl g oo ,138 «liw] sl jus 5o
Chlis JS ol ap bbbl 5 ploli)ls
o Janogs ooyl wiad (g pglanz il Gy jlame

@ o by

Presence points

N

1 \J T
34°30'0"N 35°0'0"N 35°30'0"N

1
34°0'0"N

1
33°30'0"N

0 25 50 100
ey — (i ometers

T J L
45°30'0"E 46°0'0"E 46°30'0"E

T L T
47°0'0"E 47°30'0"E 48°0'0"E

oliilo S yliwl yo Gloged (wys jeuas bl ) JSC&

Fig. 1- Presence points of U. arcfosin Kermanshah province

VEeF sl oY ol Y 0,50 e s samma pole anlilad



wslogtd oy Wags p0 slacame> 3 (SO aldlae ST, oLl

o) awgie o515 (LS o els axly /05l S
Vol ) ol o515 g (LS jo wlo aslg V B -/
Ll 5l daoe sloa¥ ol (GLSe jo ols axlg
Lo )0 G poal e 5 b JuSy Slaws cosguse
g baiad gleluss oLl oledbl wilile
4 e Al e b psie G (Seren &5 ol @
398 Syl Glamitn 5 bl sleea)
Sedbl slaa¥ sl oslazul 5l iy « (Franklin, 2010)
O S cpd siledae wnld 0
9 <8,5 1,8 ow,p 5,50 (Dormann et al., 2013)
Y G polie b (Sen gl a5 Sle i
(Trisurat et al., ol Bd> (g3lw Jow ail,d 5laaiog
S ggeme 1 fold i WY uly s 2012)
BIOIS | Sw,b Jad ol,ss BIO12 L aYls
i by o 1 el )l BIO4 | Les Lad &l s
Slogrs; 5l abold ( JSaz 5l alols ( B1,55155 (5 )lgenls
Gble I dlols ilsog, 5l alols gl 5 (5,slas
plo o515 g Liwg, b alold (Ll Lo, wadcdslas
o eolaiw!l (63lw Jow o

ol 5 (s 3Lw

slesloged s @l aSTy (g5l Jae jslaieas
;o (Thuiller et al., 2009) clax! s5Le Jow 5,55,
;s (Thuiller e al., 2021) Biomod2 (s ,l53lp 5 axes
(R Development Core (3.1.2 axus) R l=s
ols Wlgs oo 9,559, opl .ol eoliswl Team, 2014)
A2 Cewddy gal,ail sla Juo a4 Cad 1, (g 50T jud
,o [(Araujo and New, 2007; Thuiller et al., 2021)
e 3z e, oS ) adlis ol
29,51 {MARS; Leathwick ef al., 2005)  _alas
Jolos < (MaxEnt; Phillips et al., 2006) aig
« (FAD; Hastie et al., 1994) ,d& Glasil (§juoes
« (ANN; Corne et al., 2004) cgias uac a0
« (GLM; Guisan et al., 2006) a3l pposs Ja> Jow

shao Gl yiio
Sl jo e Jame slayiie olulil jslateq
S0 Gpriy Slalllas (sloged (o) Lawgs ol
Zarzo-Arias et al., 2019;) oxd,5 I8 _w,p
Penteriani et al., 2019; Kuchali et al., 2019;
Almasieh et al., 2019; Dai et al., 2019; Dar et al.,

2021; Mohammadi et al., 2021a; Ashrafzadeh et

Sl 5 e sl e 5l 09,5 Ll (al., 2022
loyste (ooelil eloe ey Ag i els
oolatn! bygsluJoe ;o Slusl Julse o (31,5165
Sedbl Y 5l ey Gidigy 4 by e slrosls Lasal
gl s wle b
Al Y 23 b ool slo e (FRWMO, 2010)

olejle

s L ) e kS S apam)
s 5l alold claasds casud ) seewl WorldClim
> ) S Ty

Cod bl g lalig) ilssg; «(65,0laS” sla s
bhae o cwa Bl alols ol 5l eolatwl b co o
e, cesd, Y 5l asal aygs ArcGIS 10.3 13816 5
Ve cds L WorldClim ools oSGl 5l ooy zl,5eil)
OY o oolawl ol w0 addl agd jelaieds (agl
Olsieas «(Human footprint) o Lusl sbs, Sledbl
S8 oslaiul 390 aollnsy o (Slusl SIS 51 (5l
oobel oY ol (Venter er al., 2016) =é8,5
Ol s (Gl g s ez 1515wl Sledb
ayd ooyl glcslun; 9 ey o)
Slso Gl sl aias (Venter ef al., 2018) cowloos
(Topographic roughness) (s, slo Jokw gla)
2 NS sla it o eee 3l S Ol
Slp 85 5 oslisal 5,90 IS5 gSasl
oy slaws 4 bgyye sloosls wals o515 56 b3,
b mbe IS ol 5l e el eyl
2 50 sl amly o515 (e ol 28l 0 oliile,S
oS S| el gamaies aib aw ;o g dule LS

VEF il oY o,lad YY 0,98 cimgi (shnme pole anlilad

Y.



Oy Sen 5 00l53,5

IO 5 i TSS a5 oo Jow caiad b)) (e
oo [T VO ( Jle cdo b sla Jow lgieas casils
(Allouche et al., wols bl s < [T+ 5l 1S
Covglhe sloddds dpes L uizea 2006)
(bl S pae cov gl b sloged w5 oK
Jloebli> e bl ol a5 obs,l @
olisle S pliwl )5 loged ) olhae sloolons;

3 i) AUC [Lso condpll sla Judos bl
Sl Jle b wor mhw o b Jow coled gl (+/AY
CIVE 5L ) TSS bl e Joe (pizmon . 090,5
saxie Olalllas (Y Jgaz) s S (15 Jle ag, o
sloJas o b angin 80 a5 wiles,S J.JL;
Solase 4295 BB jaba conl (Sow (slaseS iaST

RO
oYL (Hosseini ef al., 2022 Amiri et al., 2020 )
o)5—|ﬁRF JJ.A ‘5‘).:TSS 5AUC )L:.su: 99 y® 4O Lbu,u))‘

5 (GBM; De’Ath, 2007) a8l puess iol38l o,
b s;le Jos o (RF; Breiman, 2001) golas S
G bjoe oled aieils aawly a4 0l colal
Sebas (L3 jgax pae bl aiile) glars; gloosls
g axlllas o0gamme ;0 cglaie; alads VYA slaws Solas
(Barbet-Massin o&s,5 sbxw| jea> sy Jolw 5l 2,5
blas b ply jea> pas ad blas olass et al., 2012)
(Barbet-Massin et al., 2012; o 43,5 b o jea>
Dar et al., 2021; Dubos et al., 2022, Ashrafzadeh
olizl gly ol slsl 1SSV L Jow getal., 2023)
sy pae 5 g LB Jol olajen o o sk 5
oo ol oolaiul (g eglS YO 8L 5l ans
&lp ol 4y ArcGIS 10.3 51 solatwl L lbaids
Oleed Hpax bl asjs A daJoe (i Liel
bl sl eaile B do s Yo g ijgel slaosls
Ll Jus .cé)5 1,8 colawl 0,00 b Jow dmim
b,/ TSS oLl g (AUC) ooy Al gl eolaul
shls a5 ol Jow (Allouche et al., 2006) wos
B bl Jow leiear o ¢/ 51 iy AUC
AF= Y g lawgie /V-r /A (e A=/ (e

o0 1y Calizeo (Gl 19501 35 TSS § (AUC) xie 4§ ek 3590 9 =Y Jgoor
Table 1. Estimation of AUC and TSS in different executed algorithms
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Table 2. Classification of the study area based on habitat quality thresholds for Brown Bears
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Fig. 2- Suitable habitat of brown bears in Kermanshah province using individual models

VF-fF ul}.wb Al a)l.m'."; JY 0,90 ¢(pg k_;Ia..am e,l.c daolilad

Yov



wSlogtd i By Sladirex I (SO bl ST, L)

=z
>
7 B
o
™
=z
(=3
... Lo
$2
<
»
=z
o
7 e
<
5]
ol § Cagllao Z
| Habitat suitability | S
a
= High °
. 3
B Low
eab cbli> «3is Conservation areas
. ) 0 20 40 80 =z
] e,:...,ls.;uh;. No-hunting areas N |t _8
T T T T T T F
45°30'0"E 46°0'0"E 46°30'0"E 47°0'0"E 47°30'0"E 48°00"E ©

g oo cbliz @bl b ol (Shged 9 oSloxl Joo 9,595 pulusl 2 Jobo i 51 ool (loged (o0 y5 oKy § Coprgllan -1 i
oLiila S (il £ gaomn )l
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Fig. 4- The classified consensus model of habitat suitability of brown bear based on four quality thresholds
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Table 3. Environmental Variables Used in Modeling and Their Relative Importance
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