[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

[ DOI: 10.52547/jgs.22.65.247 ]

\f’\ QLA-\AAJLJ FO O)LQ..:J “BEJEMJLM: s‘5>la_9|).t.> 'BjLC L;o)))lf uLa...m d.x),»...:

bl SUw 22j¢5 32 Sl jed 0981l I 51 (g 5Lw Juro
(ol 5 9 O] slayliwl 158590 anlllan)

WA ol Ghpds  AANFN allio el o

YRV-VEF rolmio

Ol ol e ilem ol Kidls (Ll aa pgle castiily ¢ LSl aa Sledbl pivns 5 550 5 Groriw w )l el IS 1 Sliwe v
Email: msafaei7273@gmail.com

Y olnl el oo ,le3 ol ( oLdl e pale saSiails ¢ oLl an SleMbl wiaw 5 550 5l Lo 05,5 Lol :bils, Sl
Email: hani.rezayan@khu.ac.ir

lpl el o e0)lsm oRils (oLl e pole oaSiiils ( Gl Dledlbl g 5 905l i 09,5 Lossls :‘_gol.gTjgﬂé oWles pagp

Email: rsgis1000@yahoo.com
bl gese s oKiilee oLl i pole 0aSiails ¢ oLl ledbl g g 599 31 Lo 09,5 JLoliwl i Bl 5 yrol e
Email: atorahi@khu.com

ouS

5 S2308T B3l 3 o515 SR (bl 43sF lgicas cbsly HSKe 81395 5t el s ST (g
Laigs 2595 b o 3 ooliiw! Gudizxs oyl plasl 51 Bud .ol Y18 595 3 ol Camod] j1 T (g0l
=Jlo 33 T gl Wi 5 ol Jlo 0 bob o3 sl el gonldl Grodguzme (g jlwannds 51y
o )l mbilo (5 p50b 9 (Fomm Sy G3lwde w3980 gy 51U (nl Sl el YoV g YeBe gla
L6 .ol solaw! ailuuay g ailog sigs Slalds 515 Lics! ggs 5L 90 9 ‘;.M)L» 9 oo 4y dunly (couddl
o)y 9 ol oulodliiw! s 56Xl g5 0 Slos susdd i AUC jlao b b Jow cro b))
ol Lid gl .og 1Hlo e ;61 o j0 1y (AUC = 0.95) o (p ,¥L Random Forest o 5!
1 wales ) bal S &jg 50 (Flpmdd culBl kil (5925l 90 po i 9 (Sloj 0)90 9 p2 50 &5
by gt 55 ToVe Jlo b boly conlio sonlBl 00gume g0 yd FYA LdlS o] o piogois oS
.| (RCP 8.5)

s ) Cungllas dadiss sloals ogly (o8l oss dodisS & 595 (3w oo :Olfjlg awls

599 31 G 09,5« oLl i pole 0aSidls ¢ oj,lg> olRiils ¢ iz miae LS oyl yed 1) ghune 0w g5


http://dx.doi.org/10.52547/jgs.22.65.247
https://ndea10.khu.ac.ir/jgs/article-1-3448-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

[ DOI: 10.52547/jgs.22.65.247 ]

Vo) Ll 0 o)las 193 g Conma Sl bl ir poke (500,18 Slidiond &y i YFA

doddo
S 5l G Sy 5 Sl Gl 5588 (el @lie 551 5 e bl abex 3l ST Sl K
oo w81y sl S (Fatahi, 2005) cuol ool gl 095 o 1) 1985 IS Curox pawSs Sgu> 5 o
Foodolee (xbw 1S ke O 51 Gl oles bg o 5 ganabib SiSans Gl e
Lo (S Lass oo el o 1) b o i g ools plaisl sgs 4|, olnl jsaS slo JSom 5l ao,s
ol bl OIS 51 G 039, (Talebi et al., 2005) as)ls ddbie cloix>! 5 golaidl Jole g lgag0]
ol oz e 5l oYL ws s Bl Jle sy aS g sba cul S s e SaSis enny b K
S o b Kis onl 5l S eskes VF K> olejle jLl s ailoads Sas e pianwsS|
SISES oddy ep ) el g e jobdy (g3aie Jelge Sl w8515 Lol (SasSis
B el g 85 sl JlucSis wils o lo)S (oldl 1oss la)] o See 45 A5 jls 2E e L0
asls baly SaSes Lol Jole lgicay o8l 55 (Anisworth & Long, 2005) acews 59> SYg35

5mS1i55 0598 il 43 GAAS Slajl5 Sul53 5 Se 45 (e 05 ol Sligs 5 iS55 o
e g ,B1 51 (S (Griggs & Noguer, 2002) &5,135 ).QL b Ko sli 5 drwyd p dlwd (9,5
e 5z 4 AT w58 (ot ol ladle o sl bl e g5 i (GlalS 5 ol
wlaidly anwgs oo ol sl ooie ledae Slahs; g Cel eud Jous cbla> slacsi yasl
oguze glwlid Cyz owlin syl «(SDMY) aiss &9 sk Jos (Guisan and Thuiller, 2005)
Slr phieesl (Ply g T gy alraly peyn s 2ol Gloy o baaisT wb; ly celie ol
Soslatul b aS wies o0 b (o5 ol Jos o cpl s o d8l oss byls (o bais ol
W38 oo ST adisS @558 oS arrecanm) Glaseiie 5 (g b (Sl5l3) 4695 Cuadge SIS slacsls
o bl 5l baies & 595 (3Lw Jow (Elith and Franklin, 2013) oS oo s3lw o |y laore-aiS Ll
oolatwl laiss sy gl el Jame Lol i Ll gl bassS SlSe slrosls 5 o sl usio
e s LB a ( So5eleST Lol,S S IUT aaisS wuseh (oilw e wlel 5 b .(Pearson, 2010) &S o
&59 Gilw e @ilndS olagss o (Frankling 2010) auiws olslss Sledbl oo g j905] soxiw
Tolfis ) Consllae (il o lgior aloxr o] 51 a8 ol i) )5 @ 55 (6,500 laglsie cod laaisS
2259 &3lwde oy b 1, Stockwell, 2006) ¥ 5540551 L] (3l Jow ¢ Hirzel and Le Lay 2008)

&35 eun @ OlFee doz Ol 5l aT cwl Tl (60,8 5 by 5l el psle o 1) (gmrg 9,15 oaisS
b, «Araujo et al. 2002) cbla> sla s 4ol » «(Peterson 2011) o8l sy Loyl 3 jo laaiss S

1- Species Distribution Models
2. Habitat suitability modelling
3- Niche modeling
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1- Artificial Neural Networks
2- Generalized Linear Models
3- Generalized Additive Models
4- Random Forest

5- General Circulation Models
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1- Advanced Land Observing Satellite-2
2- random stratified sampling
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1- bioclimatic variables

2- www.worldclim.org

3- Global Climate Model / Global Circulation Model
4- Atmospheric General Circulation Models

5- Representative Concentration Pathway

6- Intergovernmental Panel on Climate Change
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1- Multivariate Adaptive Regression Splines
2- Poisson

3- logit

4- Stepwise linear regression
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1- calibration data
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- Principal Component Analysis

- Temperature Seasonality (standard deviation *100)
- Min Temperature of Coldest Month

- Annual Precipitation

- Precipitation of Warmest Quarter

(O O S


http://dx.doi.org/10.52547/jgs.22.65.247
https://ndea10.khu.ac.ir/jgs/article-1-3448-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

[ DOI: 10.52547/jgs.22.65.247 ]

Vo) limsld 0 o)los cp93 g oo Jlo e idlir poke (9015 Slindind &y i3 Yos

Sl B poassd (Staran T L o5 ey sloSiaran 53l K51 jolatoa VIF'jI ailsl o
SO e So gl Jelo alfain (Stes ulpd mpe 2 (S VIF .ad oolitu] aitass
aBas og e I wald VIF ol casS  swmiin slpsie ol blae o caissS
009 shrar S JJo 4 g )5, SO 0 il lg a5 slesguase (5,505l L |, (multicollinearity)
Guisan et al., ) 0j oo pedd il oo iol38l Wl co ool dian 1l (glo e a5 Slojl anglio o
aS 5,5 eolatuwl VIF (yg05l aloml cagm g3 o oyl 5l aS 05 )ls 0425 ol (505800 5 slaains (2017
g Mg oo a8 )T i o gl flaicay Vo B O o VIF jolie .ol oolawl usdm 4l 51 el o
g3 5l el b aiie b e ole collinearity U asqe JSiw 092g ailid Vo 5l iy polis
009 wwlio g collinearity JSiw 0529 pas odumoylis B 5l peS polie) cadobll slo e VIF
olas (V) Jgaz ,o oyl VIF polie g sabobil o piie ol iloJoe j0 &5 ,0 cax oyl

Dleasesls
U'ooT VIF y0lio g oo obe! comdBlias j (s uiio (Y) Jaua
Label Variable VIF
BIO 4 shad sles Y, VY
BIO 6 olo 1y 50y JBla> sloo Y,ay
BIO 12 Sl Sl Y, AY
BIO_lg JL»O&M&)S?;‘;&)L Y, V)

bJuao 2Ll b))

ooliiwl ool ROCT i o zmhaws #8lg,0 a5 AUCT jLixo 5l la Jow slo con i Como b5 jslated
- by Cono dumlie g o jlailiul (6 ke 4 el T S5y 0850 e il g (e 45 by, cnl b
A0S o e VB 0 s AUC i (Miller, 2010) Cesl o0l Lo (5l o il sla
Franklin, ) ceol Jaw Vb Coro sdsmolis Vg 0gd i Bolay glo o ion lgicds Wilgs oo <40
e, ol o 1) Como 1 YL 2,20 Core L Random Forest o oSl a5 ol oylis zuls (2010
Golwacss glp w65l ! 5 gyenlyl sl Tls ol cond8l Cngllae (gilwand Cga oadoslatl
shls 5 alie L.:).cu 3o e ,oSl Bb Cors 00,8 eolaiwl o8l s byl il o Lol el Cngllas
Joe o sl b e 51 SO e Caenl e aslol jo ailoals (S (V) Jga 50 il cpl 0 g5 4z o
bio_12 4 bio_6 slo e oy 4 cddoslainl sl Jow den glp a5 ol lis ol Wb v, p

ol 58 bl cunsy sl cemlin codBl 00g0mo 45 sy o a3 ay el ol oo s 1) 5T o i

6- Variance Inflation Factor
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2- Receiver-Operating Characteristics
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