[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

u«agsb’.}.:.}f ol

" OBLS et ; cilix" 4 i 5o oty
=29 t._s“’l"

R 0 5lods (it 0590

http://pec.gonbad.ac.ir

(FritillariaimperialisL.) yo¥ j1g Y 4395 ousT g (Id 050l S 3 5 sl Jno
O 39 59905 0 55 Juho dw 31 00! U g (ould! yuudd Sl g sl XS

Yol?.)'-‘-z-” o 0 o013yl Ls jaozo THIRSH ol e

3,5 s 63,5 poes oISy pole g crmb molie caSiiile Lokl
Sl ook srl @lio 5 (55,5LS psle olSails (i po pole (5555w gal il

WA FNF oy s WAANYNY sl s 5o s

St b 1y 5553ly Y sl sgame bl 2Ty sy (AL (sloisf | ilio ol (S ol

bulpd ;0 9 5985 50 5s55ly A ogilly olKiyy, aldlpzr 2STy Giludoe (hagh cnl o Ojle azlse oz
Jolt Jaie yuite VY U olpon 438 jga> ools YA slass i plosl (Y+8+) sany] puldl ,ois ,ub cow g Jad
b eloxt 5ludae 0,509, dind oslitul 3ludue 10 Geajpw 1 TURg 5 (55508 cooalilians; (slo piie
a8 plol gagac (505 Jao a5 SIGAS (SlaslS 2l 532l o ool 5 5 (SIS ST, Jao i 3l
ol sy Ve 5l maS ol olulid o55ls Y ogdlly (slaolKiyg, (lsicdy aalllass jgo o3gure 5l o yd V/FA dgu>
i il glagy L 3 Jolo loail Lelal el ontionls (igy ,9S snScbiliz 3hblie lawgs WaolKtys)
Aoy YYIYY b (RCPAD) asys F7/V e sgaz 40 ood caulinl olfiyg, zehaws (p il 9 (2 yieS cusd )i &y ool
oy sbos PBlos oy 4 caalllacs g0 4395 (2S5 b pisie (3 S50 09 algs Yo 0+ Jls ;0 (RCP8B.5)
& el i alalyts Yool o3l AV Ll (23ST,y 45 amo o Lts boazil .isgs 4¥Ls Sl 5 £lis) cole
> AY) Dogs Jloy55 y (Jeud JB o g (wyd 5 o o bl bl 0l salgs lral> §ads e Gblie Cuow
blis 5 e ooy, S6T jplated atlgige sad glulid caulio sloeliyy, (TSS> VO 4 AUC
oelBl i3 oy & ol 53 a5y AY 5l Cblis pliiedy oz sadcbilis Ghlie el 5 Saze (Bjes ale ]

S 8 x50 g0

ol s slb picie o ghigf (ST (gilo o wolfityy, Cossllan o slazl (g ila e istels slootly

aa.naghipour@sku.ac:ifsmws osiw ¢*

A


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

doadio
e slos 0ed oo yauadl awgie glos Giuli8l el a5 cunl Sl slodsay o8l s
g aidly ol ol )8 ol az,0 (/FO-VF) /AL e 4 ee Yo NA B YAAL L 5l e
IPCC, ) ail atsls jmlidl of 5 colw az 0 VO B YOV B YoV Jlo 5l 0gd o Sy
9iS blie il o Yedr Jlo b ad ¥ & jso sla i obol 2 5w Lo 925 50 (2018
od8l s OYAY (gy0) 8l e ioli8l ol il ax o aw U g o Ol ax
Gl el Sl a3 1i5 S oo a5 ples sl i b o) Jad i b IS sboa
9 Coxos> o)‘.b‘ w..mlf “;4)9.134),.5 9 ‘;4)9.'9.»3 dLbuu)Lm ‘(DOSWaId et al, 20096)9.7
(Ashrafzadeh et al., 201Qia L8l o5 oly 0 basss Jlisl slaguwl 5 ol
2o o) Shaszge e sl jslatess 8 yealy Sy daaisS il STy g0 e b alrals
3 8are Sl b (2lS laaiss 1Sy eeldl jots SIS ca i Sl @ Bl s 2l
(Rana et al., 20D7555 0 womme oyl o pon g lbasagys zhw obj,l wbla> sl
soolS g baassS 2iST s el uss 05ill B3 S0 b i Slagenas 45 el o3Y el il
(Pearce and Lindenmayer, 1998.5 b1 i) £95 p puldl yods o5 O]
(P sawssS ATy Slit p @Bl poi S i jshieas baghs) Cnye 5 (S
Lembrechts e§ —..| (Species Distribution Modelsslass sy, sleJae 5l eolaxul
2 S5 e sl yaiie U 1) baisS £o3y 4y by sbaosls (pm bL3 | o Jus ol @, 2019
Jiml jpax laolKe b aule oo sbul (Koo Jelse 5 S g5 ¢ 350105 oaldl) o] 2aST,
€559 2 Ao Jolos ot b slisS ST sladowe wiled s | (o1 alhie o 50 4555
e 4y (G g Sblis jelateds s pSpreal 10 (oo LIl 0ling) Congllae 5 oS
warren) oS oo o2l,8 1) bassS cblas g c ) ldlaz (559681 bLs L b Jaw ol iy, oo
slgs 1Sl sile o ogar ;0 ,9iS ,0 a5 Oge Sllhe ale>;l et al., 2019
Ol byas «(VWYAF) 05T e (6ym (AVAD) oule 5 Sool> )] Sldlas & g5 0
.Q}o.; O)L.i" a(g 9 |
Joile e dluais alS 455 VF- 5l i 4 oog Liliaceaes . ;i Fritillaria .
)‘ ‘SILQ-AAJ O)S.o.u Oy 9 YRV @‘9.7 90 U”‘ )9 Og> 9w aliso 6L®4)9§ ! OMJ..&».J
VA sga> ghls olpl 5o iz opl (DAY, 2018 sngy00 Jlod 10l b ye0 55 50 nl

Yy.


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

GaasS 5l S OTAF o Sen 5 ,8) aies ol olaxl T 45T g3 a5 Canl 5T
as” el (Fritillariaimperialis L.) 555l aY @545 )|l o iz cpl (23,lb 9 8840 pasis
3y oo 3 Ll (b o alS aisS Gl (Vb Coanl 9525l 010 e 5 T pe ST 4
S5 e gl Jyolnd sz (o R30,5 by Sy g U5 ctlon s 4 o] slaolSitu,
5 hodo) Cusl 8515 ol St s @l i 5 e len 5 el (Ll (e
OYAY ) e
Ol ol )3 (ol alide SladisT p pldl jok Sl oy p ekt ()l lataghy
S5 4 g3 oo ol 4235 & 90 Fritillaria s L akal, 15 a5 Slllas ales 5l .l saisplox!
o o Ao Jow oelel 5 gl sleasl o460yl (Zhao et al., 2017 ) Koo
w8l s alaulga o> 0 FLoCirrhosa as5 olélas i3S, a5 ols las (MaxEnt
OGSy p w8l s 31 (Rana et al., 2007, Ken ¢ Ul, (uimmen 8L salgs  zals
o2t ko Lol aalllas ;o 05018, 8wy 0,90 JLs 928,01, F. Cirrhosa 445 LSl e
I8 oy pmdyee Yobe Jlo ;0 BCC-CSM1.1 ogee (55,5 Jow oo (RCPY ol o5
Jlo oalil e slagy Ly (25, cesls iy 4 Sl olis bl @b 288
2 ool Cnlin 3blio Caous 4 4355 lral> o] (pizan ols walys 7, RCP4.5,5 Y- 0-
sliag cwls byl 4 WU et al,, 2018 1) Ses 5 g9 -d9ed i |y (ape Jlod
el selii o ancien Jow 5l eolitul b Sl elde o sendil Julse L F. Cirrhosa «ie8
ol 535 Lo anlllans g0 4355 3,50 40 (ool o diin Joe gl a5 ol las o] slaazsly
Jolss anlllans yge 455 sl Carws iy 4 wollae Ll bl (oixes (AUC=0.99
3 098l lavaly (o) 2 4 (O9ume Slajtegl aiias (Bgr g JUs QLS (e sloyeaS
Oen 5 e i il (Fimperialis) o535l dY  alS 4 gSly o o8l
elélax 1S, L V0 Jlo b o8l oo slassly o, 4 (Naghipour et al., 2039
oSing, Gy a5 ol lis oy gl axlo o)l 5 Sl ez olial 10 55515 Y igS
obiel ;5 0s,3 VP10 § VA 55 4 RCP8.55 RCP4.5 o il slag v ;b cos aiof ol
2l walgs als
Jols Ol ST 355 cn Cigmine (G 55 53] ailoajgl ot sl 31 (S
aoz i) YU BSLipg o5,k sleasss 51 S (Farashi et al., 2033:cl ol <5 A- -+
Ssyse S a a8 Sl (5S3ls alY wogaze (BLlitpsr (LT 5 (o5 W 0 9 sl 35
S8l sl @Bl i Ay Cond 7S Gl @y SELSps LSl L pleaisS 4 S

m


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

S oy w3 sl ls jo 48 pl 313STy 0, zalS 4 axg L (Khanum et al., 2003
alllas oplpln ool 5)90 Sbli> oo Sog; 3wl jshaieas o] sloolKivg) » waldl yss
WY 25STn p Fhe G Jelse n e plobid (Vi8S 18 axgis 00 ) Slaal L ol
I 0550 (F 165900 (ool Ll s 50 &Sl (oLl i 0,58 (il (¥ t5lpl 55 0553
o8 syl ez oll 2 0s3ly WY oLl STy (Vo8- Jlo b) an] ouldl s
MRI-CGCM3 ; BCC-CSM1.CCSM4 _agac i3, Jos 4w 5 (RCPS

lasbg, 9 Slge
L g Sl poins Loy ol 2 Boes 435 0> alals A slaws ol gy )0
Saslamoz ;545 ol ;5 5S3ly Y (ST 3ble ;5 (GPY Sl wlicaadse alols ool
Badfar-Chaleshtori et wo_s zl el jise glie 5l aisS ol jaa> slaosls 5l solaws ainis
al., 2012; Khourang et al., 2014; Sharifi-Tehrand aAdvay, 2015; Ahmadi-
Olsean blio ol orw is¥ £484 blis od ,o (Roshan et al., 2016; Kiani et al., 2015
S |y e ashS Sy Corls 4y a0 Sy S JLais g0 435S oS g i8S i o S esh
FaagdeS Sl S aAlols 55 (61,55 Ll rizren (VYAY () en 5 550 A) w0 )18 Aoy
O JSS) as ol 4568 jqa> alads YA Colysjo ol ,S8 byl i 4 a5 b ados B
55 (700 JLw) saT e 0,90 S0 5 (ol o) b Gloj 099 oyl aslllas 4
EL5, | a3, Jome 4¥ 5 ailale 5L 5 Las Sl o 3te goulBlonsys puie V4 b i S
5 GroghsS S Jolae Ly i) asl ¥e cds b oo whios, &gty aslllans ;5o aidlase (DEM)
50 el ag8) Jow aids 1ol gzl 5l (www.worldclim.org Worldclim2 sledbl oKL
ol ok 4y g A Adel ol Sz g o Aoy asids (GIS) LL8l e Sledb] ailols lae
Y 5l ey 6T gy sloosls (285 18 oolituls g0 (S92 58 (sl psite lgreas gl
A5 e slaarY S b sl 955 o5l 5 e b JKiz plajl g oadan
Heated s iod (55w LSs ArCGIS® 10.3,15808 5 10 gl it 5 JuSi Slaal 0 gane
O3y Sl B33l b Lagl (s (Ko 392 il da oo 4 (5999 (slo yiite l5l
a0 b sloay g ol (I (Swon) (Sad 0,0 Ve Sl G b ooy g ol (o)
Bi> 5l e 9 clgs,e (Rana et al., 20D s Bis> 5535l aY 4555 sl yieS Coonl
Jooz) was Sl b Jae (699)5 Olsear ysie VY i5)550,08 9 Vb (Snnn il sloa¥
X4l

Yy


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E
Z
=
1 L
>
<
Z
o
2 L
o
on
Z
=
= L
femel
o
2|
g - 0 s> bl L
& [ okl 5, 0 125 250 500 7501000

[ =m m

Ol 59i8 50 (F.imperialis) ;s83ls AY jga bl oldl i Coxdge -1 JS&

BIomMOdD) (s l53le 5 sy 51,525 55 553y Y sllae slaolfing; qujs (et Sl

¥ Egas omac s sla o (Thuiller et al., 20160 solaiw! (Y)Y ases) R L o
oo Juodov (GLM) Talblpons s Joo (GBM) Tosiscasss cowess by, «(ANN)
eSL g (RP) Y Solas S (CTA) 7 o550 gomdids Jd=igas o5 (FDA) 2 50, Gl
s Sl o 4 ad solaiwl Gyl slaolKivg, 9,515 lp (SRE A xaw aals
slawi  Bolal Ogeds i,ls 5L (L3 jga> pae L) slasse; slaosls 4 oolaiwls jge sl Jows
LI ool ol ol jeas sladshe 51zl 4o 5 asdllaed,ge 0,508 4o (glaiee) abais Voo

2 Artificial Neural Network

8 Generalized Boosting Method
4 Generalized Linear Model

5 Flexible Discriminant Analysis
6 Classification Tree Analysis

" Random Forest

8 Surface Range Envelope

Yyy


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

plil alllaes g0 05902 ;0 ArCGIS® 10.3 3316 5 ;o Create Random Point,! ;i eola!
o, Voog (alais FY) sodss laools lacay jgia> blai as,s Ar de Jow  oxwly gl o
ok oolaiwl b Juw com i bl sl (adais VF) ousle Bl
(True skill statistig TSS s )Ll 3 (AUC) * e ) mhaw (aslis 5l solazul b o Jow
Manel) cul gguds g asbinl 51 Jiiuws ,Lae s AUC (Allouche et al., 20065505 U 5)|
5,08 AUC aile ailew] 5l Jats sloo,lel b (5)ls e (Siwwsd 55 TSS (et al., 2001
S ogax b Olégygas glaools o SS& bls asls g0 ol (Allouche et al., 2006
Ashrafzadeh et al), &,ls (e oyiws ;o Ole bl a5 Sloj 1) ' aiw) o sladiges
s S Jae cams ollg saimolis (AUC) sowwe ) mdaw + 19—+ /Y ,olie (2019
1 YL polis g e S SO SA- ] polie el pmien S /Y= /A olie
oblgs saasylis o /F 5l aS TSS polise cpizman ol Joo Jlo cooin oblg samolis
(Eskildsen et al., 2033l o Jle <+ /YO oYL g g5 /T IVO  omsin 50 Jow cind
wolgdyd o 9555 GlsS auseh oo o s aliBe lo it (Comeal) oS lin mhau
ol Tl oad b)) la i)l sled sl (gol,ail slo Jaw (59 dawgio 5l oolaiwl b cloxl Jos
Y0 Jlo B 65y Y eo] moj9 (umien sbieas cloxl Jow (Thuiller et al., 2016
aw 3 (RCP8.55 RCP6.RCP4.5RCP2.§ sl sloyl5 ol (59 ,bew oz olol
5 510551 elateds 0l ags MRI-CGCM3 s BCC-CSM1.CCSM4 sgee 53,5 Joo
Sl ROC Jlws ol ) Gl s 5 51 Lot wallans,po 4655 oLl i 1 oeld
Sangoony et al), i colitwl Ggllasl § wgllae ailbgs a4 olKing, Cunglhe 4id gonail
Soged 3590 5 jskateds calsl o a5 0,9] p aliBue coges 53,5 slaJae g gyl ;0 YO
Alds “M.:).Ew cblas> uLc)Lw Copde Cod d.ELNo 9 OML;:L»L.M: s_)}Ua.c 6&0&»)5)
Al zen wl IS (g5, ,9aS cadeblix 4l b 555ly Y leoliyg, Cunsllae
s bl clilis o 3ol 532 0 (ki 5 Jbue ez il 5 5553y Y e nsil

9 AreaUndertheCurve
10 Background

YYY


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

(e il Sl Jle b ogd ax 0 bbb Jae asa «(Z+/AY) AUC asls ulul 5

slaJos () Jsaz) aizs8 15 e b gs sloas, ,o (CoVD) TSS e olul » oo
ey A alpeesd b g (550 ganaib ot o0 0adCusl peesd (Bola JSox
SilwJow 5l Jol> slaasl wlol o .aisls jolais! sgs 4 |, TSS g AUC sla s, oo 5V
iy, olgreds Wlgi oo ;58S Cobuwe 5l (a0 ,50eS VYFAVY/Y) ao )0 VPR S0 jo ¢ clax]
3559y bl 2 1 0555ly Y sllas slaolRags) ¥ St 09t axd )5 L5 o (5955l Y Cglla
VIYYA) dop0 Q10 A dga 5o bt wlal 5 ams oo olid jeiS o s o Juw clox!
Gt S eahCBlis S5 Ly (o5l Y b Cglhs sladSiag, 51 (eeiaskS

Sl 000l

a..x.:,l).?ld.l::‘u‘_gl.n‘_l..u)oTSS,(AUC)Gzz.;.a,:)'c.la...a),iﬁ—\ Jeax

SRE FDA GBM ANN CTA GLM RF Joe
</NY -/1q¥ +/44 ANY AN AN AR AUC
<IVO <A AN Y4 AN < [AY /144 TSS

e qelie Gble S 5o Joe @ eadojly Glopie I So 2 (Contl) (o g

WJlos oo (s 50y sled JBlam a8 ols ylis gl el oo 03,51 90 Jgaz ;0 (455 5lg alY pax

Sl do) ggemme L) (Sl ad Dlppss 5 AVl Sk ggemme gl (098, Joe
(Y Joaz) asls 655l alY olfing, cansllae cruass 10 1) g (3 it (0o )0 PPIOY

2 085 53ly Y oollae slaolling) » (st BB lossly Wl oo paldl s daadly Gull
s (CCSM4.RCPA.5 wo s ¥5/1 + s cihises slogy Lo ull 3 il a2ls ol yan &y 5t

ool s alalsts 55535 Y ogill sloelSiys, 5| (MRI-CGCM3 RCP8.5 as,s VVITY
G (CCSM4.RCPB 1 sgu> 1o Jleoj 0,90 cped j0 a5 Jl> o (¥ Jgaz) ol awles aslial
sebas ol sles adlsl aigS ol Cglhe slelXisg, 4 (CCSM4 RCP2.6 as,s VFIAT
aoy AT o Yoo Jlo b 5555l Y Cogllao oSy, 528, Caws 51 Al 5 casdls
bl 0 8,41 (MRI-CGCM3 (RCP8.5 ws s -#Y/#\ 1 (MRI-CGCM3 .RCP2.6
sllas lrolliyg, 0y g pnad I3l Ko sliw a4y s RCPB.5g; L daaisly

Yva


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

AR liunno) 9 5y coadd 0 lod pided 090 [l g Canmn § ciliz 4y 5l

DY sllas slaolSiing, oldliz 0,inS 1o Sk ¥ USE Cubls aalys 0iS 3 e 3ly Y
D25 o i CCSMA oges 50,5 Jow slp (V20 Jlo) sais] o1, 04653l

45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E

35°0'0"N 40°0'0"N

30°0'0"N

Ll
o b Db
pe— kol

=3 .5 bl &LLA 0 125 250 500 750 1,000

< ><d
o - Km

25°0'0"N

olyod a4y Jow can | Jol> cloxl 8,5, 5l oolaxul b ;9aS5 ;o (9550 AV ad gllas (sbool&iyy, -V S
294 (bl 4l b dgee

2 0853ly Y oollae slaolling) » (st BB lossly Wl oo paldl s daatdly Gulul »
iy (CCSM4‘RCP45 ..\..a)é f;’/\ C O walise le.{by)t.w u.uL..u‘ x» ..\...uLv als ob.o.ﬁ L )5.“5

ol i aladsas sS3ls Y osilly glaolSiys, 5| (MRI-CGCM3 RCP8.5 aw s VV/TY
G (CCSM4.RCPB 1 sgu> 1o sleoj 0,90 et j0 a5 Jl> 0 (¥ Jgaz) o awles cuslial
sobds ol dwles adlol wigS il Gl sleelKisy, 4 (CCSM4 RCP2.§ ss,0 VFIAY
oy FAYS s YO Jlo b 0s55ls aY Cgllas ofing, 38, cuss 5l @l #5 aodls
el g o oyl (MRI-CGCM3 RCP8.5 w0 £Y/#) b (MRI-CGCM3 RCP2.6
stlan (sloolSiny) 828 (55 S %o (5o 4 & Eans ROPB.Byy i ol

YYs


http://pec.gonbad.ac.ir/article-1-671-en.html

RULSEE Y S BT NP B e

Y Cgllas slaolKing, oldl s opnd [0 Olss aw S0 ey aalgs oiS (o 655l aY
225 oo 5Lis CCSM4 ogas (55,5 Jowo gl (Y0 JLo) sanl o 1y 555l

099y 4 BT o Coanl g 1585 10 955lg AY Ggllae (solKiag, (silw e 50 solituldjge (sl yuisa -¥ Jgo

=l 3leoe
s Coos| Wli;l 4 019;4; ‘514.:24: gb)ﬁﬁa
Y§/-f Bio6- Min Temperature of Coldest Month Jlo ol o 50 p slos Jslo
YR DEM- Digital Elevation Model elas )| cagd, Jow
VY50 Bio12- Annual Precipitation aVls (Sui)l goeme
VYIYA Bio15- Precipitation Seasonality (Coefficient Syl lad @l s
of Variation)
YIVY Bio9- Mean Temperature of the Driest Quarter — jL, as - 5Ses slos o Sils
Y/§4 Bio4- Temperature Seasonality (standard Lod (b ol puuis
deviation *100)
0/+0 Slope s
£I0F Bio3-Isothermality (BIO2/BIO7) (* 100) wleser asls
£\ 5 Biol7- Precipitation of the Driest Quarter JUo b 5 50,beS (Sl e
YIVA Bio2-Mean Diurnal Range (Mean of monthly ailys, slos arels il
(max temp - min temp))
- IAE Landcover/Land use Oy 58T gy
JVY Aspect bl o

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

o5 sladae pelul 5 Y00 Jlo b 0uldl jonis Judo 4 0555l Y ogllas (loolliyg) Conmg 10 e =Y Jgazr
ilises slag luw s CCSM4 BCC-CSM1-1 MRI-CGCM 3 og0s
(3u0,0) oKing, o Ol s (30,0) B olfigy, (3u0,0) o0 cawbiol ol g,

BCC- MRI- BCC- MRI- BCC- MRI-
cesma CSM1-1 CGCM3 CCSM4CSM1-1 CGCM3 cesia CSM1-1 CGCM3

-YY/q 0 -YVISE -FAYE APIAT VO/A- \Y/FY O fq/aY OYIYY 7-IYY  RCP2.6

e
el

=YYy -fviae o -FABY  VYWIfY O q)ff \#l-A SFIN - OYIYD £YI#Y  RCP4.5
-0+/-% -¥fA9  -¥FY/fA ! RN YEINY  04/-F QO OAIFN RCP6
-OYIQY  =O/FY  -EYIEY N NY V- JAA a/vs FYINE 210N YYXY  RCP8.5

5o Olelas ) Caaw a1y 555505 Y clin sloolKing, sloals (caddl oss slags L IS
VoA d4isS gl slaoling, syl (oKl .aidges gm i Vo0 Jlo b 2o AV/AY 050>

Yvy


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

45°00°E 50°00°E S5°00'E 60°00'E 4500'E 50°00°E 5500'E 60°00'E
N N

Z z .

> (h—’) | > (q'") |

2] . £] — |

E E

z Z

o =

Il Il I

a S

z Z

4 o

2] 27 r

2 2

o | s NS L | S

s Sal el s S el

=1 . =N ol r

: § 1l clial
qg I:l My entiai B 0 125 250 500 750 1,000 a I:l IR e 0 125 250 500 750 1,000
Rt e HS ==

45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E 45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E
L n L L ) i 1 1

(@)

40°0'0"N

T
40°0'0"N
|
T

35°0'0"N
35°0'0"N
|

30°0'0"N
30°0'0"N
f

[ s

Z
) Skl b g ol b
S sl ksl I 27 s I
bl [ ‘CAT i I)f 0 125 250 500 750 1,000 ?{:’. E J‘-*ii‘-r“"l“l:; i i35 250 500 750 1,000
enlia 4 ——— l:l ol 4 [
T T T T

ool 2 ¥eBe Jlo 50 ounsT conldl Lyl b Lad Lasl i 51 655l Y ogllan (sloolKig, jo yuis -V B
CCSM4 ogas 53,5 Jae ,3RCP8.5 (& RCP6 (o RCPAS (o RCP2.6 (Wl cilises (slagy jliws

o VVAYIAY & a3sF sl slaolSins, elis)| oS g oo sty V00 Jlo b a5 5oy 5o
255 Ll

S5 dmd g Sy
Sl 00 \3)51).1 ‘Lbd.:; ‘:LS‘JD o).'i.mf u.u.:alf 9 ‘5>L’>=bl.’> O yg0ds w..b‘ ).....u ub.»‘
<& Kurpis et al., 2016Al-Qaddi et al., 2016Hod et al., 2014Attorre et al., 2011

Y 05ill slaolKing, » b2 BB sosly o8l poss as ols lis wls (YA ), Ken g 92

YYA


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

G oae,s FPN - o cilidee lagy lw olol p aS(5 9k w0903 les 5y 5525 )3 (553l
A 08lg3 enliols peldl i alaulsds 555 3ls Y ol slael&iys, 5l oo ,s VYTV
Sy 1928 Sl (peyteskS VYFAVYY) woys VIFR 5l xS daazily Lulul
655 ogilly (Blidien pledl lsiear oSl il oyl (sS3ly Y Cgllae glaolSiy,
L @8lse addlas (5o ool S5 @S ly (Solien oldl Sl AT sgie g
(VS o (st o5l oltns, lyioas |y o5 Ll b 3blio agssloJus %o slaiinss
855 (5l o5 Alie (1 1)ls jgm Ll 15 5 4555 5 aits Cosllas G 4isT (sl a5 iblis
(F sl oniogil g o yiie sl ()] 55 suioly 4565 calises Jolge i1 5o Lol cosies ogllas o
el 23155 1y Bhlia cal o g 5 il Ul Olsieqeaas Ban 6sT &S gllas Gblis
o5g4) w515 odgame [0 ,eiS oy slaglisl o, e L 4 (Peterson et al., 2013
3 (Gledel pliwl 08 g wexlngr g sl SeS wolisle Sl ) s B 5 Jlwe ez slagbin!
e 10595 2 595 3ly AY (sl 6 i (a9, Coenl I 558 Bl plu b alie
Gble G 0 1) (5555ly Y cslie GloolSitys; olraly (oeeldl i slag liw plas
Oedl @ plraly Gl el wivsed (i Y00 Lo B g AYAY spus o e e
Sl e leS Bble sgioe ol a5 conl bagrye 455l (Lo 5 (SN)L) (ooldl 3Llps
Gly paiiye 3blie 4 mldl o ,5b cou oKy, bl (pl sd el 4oy
5 obonm) olpl o alerl Sl il sblie 5 Sl (Sl oSl LS loaisS Koo
Fatemi et al., 2018angoony et al., 2016\ YA )|, Ken 5 (5 mel «VYAF )] Son
Khanum et) .5l ,s «(Fois et al., 2016 slal zuoe slaosS (VYAF () San o  Jlaollyl
2 oblS slaguly .l sas s )l5 (Al-Qaddi et al., 2016, 51 Jls , 4 @l., 2013
Zhao) cosl aily bae)T (Su5a5 5 (el sed Sl Sy 4 baes o] (gonldl s Jlia
SetT b bl & Cans jaaass S3liiag oLsl b obls o, . Ll 4 (et al., 2017
(Khanum et al., 20D3u,ls o8l 155 ol 0 658 )85k oUls Sawy S3lips
Job aslio j0 son] ,o 555l Y olfiug, Caawg a5 olo lis iagh oyl o (Egozme,o
w5 BSIn U5 5 saass S3lles OLS (sSily AY 5)5e 50 28l walss als ol
gy, ol aS5ass a5 o) oigd wls walss alS |, ool ;s Llie o 45550l Jojle
3 6o 81y elio oiug, 4o (slabamdlo hlE 2alS (o liios aias oo il 1) (2aST alge
Sanjerehei andRemya et al., 2008uls40i (5,155 canss 3lipg Hldl b sladiss

Yva


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

Spyaabp b S5 abli> slas,Sg, 69,150 s> o (Zhao et al., 201/Rundel, 2017
Ligds
gsoe 5 Wl (o098, Joo b ole (0 glos Jilao o sie ool Gulul
ol Guegh mli b @llae asily gilu e glzl jo 1) cond moew o i @Vlo Sk
GNTAA s 5 smel) ol 655 pe slaaisS 2aSTy o el g sonldl Jaloe ool
(Fatemi et al., 2018;,J1 5,5 5 ;50 sloglwnss 5 (\WWAF ) Ken 5  Jleollyl
st e e Oyt Lo ola (50 slos JBla> olo g 53 el sadianls
» 5 (Naghipour et al., 2009:,Ken 5 5 85 o ololid 5555y AY olKing, sars
Flles a8 w5 amis 5550 o815 50 09 5ly Y W 1Sy p eldl s S o)
5 ¢85 9 (Rana et al., 20D7,,Ken 4 Ul; (pumen ol Lls 568 pl 2651, 5 (o mi
) Lo e gy 20,90 slouate oo 5| . CIFThOSA 4555 5,50 ;0 55 (Zhao et al., 2007 S
o3ls lis (5953lg Y L (Gjals 3550 )0 Alide Sla gl gl Waged By ole (n ke
Sl sl ye (poloy Jloss Jloel il (Sialsz sln 5 039 Sl Sl S nl )4 &5 cu
Jlo ole (3,50 slos PBlas (oYL Coenl saimslis gao90 (pl (VWAF () ) Kan 4 NHARE))
] OLS U"‘ ‘;Aa) J_‘>‘).n )
et 95 Sy (St lp e cppoleiel BB g wiiils 1) (cia e (e o0 BC0sES
3 500 sl b awlie jo JBolay K> Jaw Vb a0 ainds la gy .o
Cheng et al.,Benito Garzon et al., 2008 ;1) wlosges 35T sligS ST, (s 3ko oo
s (&P K 5 ob,0> Lin and Chiu, 2018Sangoony et al., 2012012
Oy oS sblas aSl Jawgd (655lg aY Cgllae gblie 5l asys Ve 5l S wes o lis
Dyle g8 ol Laas o YL Coenl 0y g dalpd s az gl b sblas oSl Ll saldosls
g9 shylo w3l bl b avolie ;o o Comd 0 cbla> olad 4 a5 b sadol obla> asis
caslie slod o9, 65,54 «oplplo (Bashari and Hemami, 2013:e (s som)
Oiored g wax snbiblis sblie el alexjl HeiS Sblis aSid oSS jshateds 0 poe
21 sascblis bl saellS Wiy o ssrge sabebli> bl blis mhw il
095 5ls aY ogall slaclKing, lsicas dslllass ge oogazs 3l doye VA sgus> (S jgba

wlo (p 30 glod Plas iy 4y cdalllass g0 o5 L JERSROR T SUPL ORIt PRV 0)3]).3

Y.


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

25U cou adllaesyge 43S oldlis oS sbals Jlas! wog aVle Sw)b g glis)
et il glagy L 3l Lol gl it Y00 Jlo U ooldl i Giliseo glagy b
(RCPA.S vo )0 $7/V -+ 50 50 o cawliol o8y g, s o s 9 (2S5 4y ol
039a5xe 434St oo Hlaias daazdl wlwl 5 og waly> Y0+ Jl 0 (RCP8.9 s ,o YYIYY I
dalgs ral> Sadiye Fblie w4y g 4l 2alS (555lg AlY Cgllas olfiyg) Cumg canlllaes ;g0
hhelss g pls Jgolre sl (IS8 5 langs jly 5 J5 cetlo wiile (Jalge )0 az ST .0l
adllas ol Ll el 4l alS 5blie Sy ,0 0s55ls Y iiSTy 0, 5 o515 o ded o
Exose (nl oSl iz p ) wned)| alS S enl fSTn p Bl s Slasely Coeal
Syl (AL 4TSS a5 (e55ly Y ) cblis pLulid )5 5 Glpae Ssar azgs &)9p8
sloardi wled oo laazgs |y (o AL s (550 55 5 (29)0 (55,1 dlez i) YU (S5 Lides
Szl g ngs o wiladas Gieghy (il 0 o 0553l Y eanl 5 (el wsllas oSy,
clin Glaolling; wiged (lyieds 0g wialys w5 (L poe g Bli> slagib g laasl
bl plolid oizmen 5 oz By i 2led S0, Sl o wtlgiee sadolulid
O3 4z gid 90 alll sS oy @ el 5o (953ly Y WS Sl cblis jslateds wyue sadibli>

=

&S

Sl Sl
Cagles Ll e 5 VEVVAYY ols 5 o ke & Slidios 7,b bt 5l g y5cee alie o]
1y 09 Sias g il CSlpe GBS alewginas il oo 0,5 el oRidls (5)9lid g iagh
5 b mls JS sl Qlelis IS 5 st 5l s atdls Gl 0,5 08 olKils st
Gl o )en s @y oliile)S 5 b)) oyl 5 Sk slaplinl anyjlaie

&lw

P ) Eu; b,u..s‘).: » YV“b‘ povey u‘f‘ b;la)) Ayag T Sy wp “S:Lero.‘o‘ 0.5)4 e “;L'.o.”y‘
(VY o cosjlase 4,85 aiblpess il Joo 5l oolainl b 25 8,5 ol al s
YOF-YTY

Sel ez Sl 5 wsb e (pole e iSa s gy IV e i sralogb v Ty (olis 1 lLLET
YFE-YOV

YT


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

56 cos Artemisia Sieberi BesserisS STy cuiin <A VYAA L (6 yin> op 5 5 op o6 el
FA-YUOPY blo o pae . g — ol pl (oot dos § (ool @ly0 50 0uldl s

Artemisia aucheri 4isS o8l S3Ld pgr led] ot o WWAA L cg ha> wp (1S 5 ep o5 el
YAV (VA 5305 swlilspgs sla5s5 2aSTy (g5l ae 5l esliiwl b (555 0 ol ! ,o BOISS.

Sz Ggem S5 95 b (LS Sladis ofdng, ATy (St ilede VAP 20 So
(Oln! (ot Conyy alme) (LS Sletrghy alme (M Gliw el (LS 058 @510 153 90 aslllae)
A FVAY (F)Y

et Gt VTP o losS wp gz wgp ( Sealz )5 oy myilog v g 3l
Sy ol Jeily sloelSing, (s5leJae 5 Daphne mucronata Royle 455 2iS1y, 5 5o Jalse
1AY-1VA: (V) )

ol Sl 5 (950 (Ao GlapiansST o adsl (Al 0 s pdyaanl 5 Dl AYAY o ke
AOY-AYA YY)l yblo g @6 50 Slidss . condsl &l s 51 5l

T R P O P S R R I AV
5 elezl giluJae 5l eolazl L (Amygdalus scoparia) Selsl 45s3 gl (iS5 @l s
NV (A (b mlio jo oLl e Sledbl ailelus g 590 51 iomiw «35 0 (0,55

5 B gty N TP olblb wp s Slobal G555 5 sl oy (e wp s SBET e
sobhieds slgS 1Sl siledoe )l eslaxwl L (Quercus brantii) ! bl aisS ol
OVN-FAY (FY ( wlid laoo o bla> (65,400

L Ephedra strobilacea L. L <o, al3 4555 05alls olling, puts AV o o owlis w0 « Sl g5
YY1 (OF ol pgr oy cblas o5 bl 0gin &l ,0 yiSTax 9,51 Jow 5 eolil

g Sl 1l o Liliaceae s s 5l Fritillaria us AYAY L Slss wp «slgol wp o ol o o
VoYYV o Silotmgn 9 (o959 B LoaigS (6,104l

055315 Y GBLEN (e 5 oL 3l VYAV ol all o es5B o 03]} (5 e (Pl
ol 5 Sty Dlaisg delilad g0 Ty 5 5,05 slo aigesy, &,k 5l (Fritillaria raddeana)
AY-YY (OYF ) JK g (5,0 lalS

a @ldlir me el et 1 Sgter ITAY g GeSi p GBI (L e imn on B
YVENAY O (alS pgr oy cblis 535 0 515 aslais ,o(Pistacia atlantica)

Ahmadi-Roshan, M., Karimzadeh, G., Babaei, A., datd. 2016. Karyological
studies ofrritillaria (Liliaceae) species from Iran. Cytologia, 81(2)31141.
Al-Qaddi, N., Vessella, F., Stephan, J., Al-Eisd&wj Schirone, B. 2016. Current

and future suitability areas of kermes ogkigrcus coccifera L.) in the Levant
under climate change. Regional Environmental Chahgel43-156.

Yyy


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

Allouche, O., Tsoar, A., Kadmon, R. 2006. Assesdimg accuracy of species
distribution models: prevalence, kappa and the s$kilé statistic (TSS). Journal
of applied ecology, 43(6): 1223-1232.

Ashrafzadeh, M.R., Naghipour, A.A., Haidarian, Musza, S., Pilliod, D.S. 2019.
Effects of climate change on habitat and conndgtifor populations of a
vulnerable, endemic salamander in Iran. Global é&gppland Conservation, 19:
p.e00637.

Attorre, F., Alfo, M., De Sanctis, M., Francescdni, Valenti, R. Vitale M. and et
al. 2011. Evaluating the effects of climate chaogeree species abundance and
distribution in the Italian peninsula. Applied Véagon Science, 14: 242-255.

Badfar-Chaleshtori, S., Shiran, B., Kohgard, M., riMoeni, H., Hafizi, A.,
Khodambashi, M., Mirakhorli, N., Sorkheh, K. 201&ssessment of genetic
diversity and structure of Imperial Crowfr{tillaria imperialis L.) populations
in the Zagros region of Iran using AFLP, ISSR andPR markers and
implications for its conservation. Biochemical gysttics and ecology, 42: 35-
48.

Bashari, H., Hemami, M.R. 2013. A predictive diagti® model for wild sheep
(Ovis orientalis) habitat suitability in Iran. Journal for Natureoi@ervation,
21(5): 319-325.

Benito Garz6n, M., Sanchez de Dios, R., Sainz G|le. 2008. Effects of climate
change on the distribution of Iberian tree spedigmlied Vegetation Science,
11:169-178.

Cheng, L., Lek, S., Lek-Ang, S., Li, Z. 2012. Patulig fish assemblages and
diversity in shallow lakes in the Yangtze Riveribatimnologica, 42 (2): 127—-
136.

Day, P.D. 2018. Studies in the gen@sitillaria L. (Liliaceae) (Doctoral
dissertation, Queen Mary University of London), .71

Doswald, N., Willis, S.G., Collingham, Y.C., Paib,J., Green, R.E., Huntley, B.
2009. Potential impacts of climatic change on theetling and nonbreeding
ranges and migration distance of European Sylviables. Journal of
Biogeography, 36: 1194-1208.

Eskildsen, A., Roux, P.C., Heikkinen, R.K., HgyeT T Kissling, W.D., Poyry, J.,
Wisz, M.S., Luoto, M. 2013. Testing species disitibn models across space
and time: high latitude butterflies and recent wiagn Global Ecology and
Biogeography, 22(12):1293-1303.

Farashi, A., Shariati, M., Hosseini, M. 2013. Idmg biodiversity hotspots for
threatened mammal species in Iran. Mammalian Biol8@: 71-88.

Fatemi, S.S., Rahimi, M., Tarkesh, M., Ravanbakhsh,2018. Predicting the
impacts of climate change on the distributionJariperus excelsa M. Bieb. In
the central and eastern Alborz Mountains, Iran.réBbBiogeosciences and
Forestry, 11(5): 643.

Yy


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

IWAR liwo) 9wl (e add o Lol (it 0590 /5 laLS pgr o j cbilis 4y 4l

Fois, M., Cuena-Lombrafia, A., Fenu, G., Cogoni, Bacchetta, G. 2016. The
reliability of conservation status assessmentggibnal level: past, present and
future perspectives ofsentiana lutea L. ssp. lutea in Sardinia. Journal for
Nature Conservation, 33; 1-9.

Hardy, J.T. 2003. Climate change: Causes, effectd, solutions: John Wiley &
Sons.

Hodd, R.L., Bourke, D., Skeffington, M.S. 2014. jeated range contractions of
European protected oceanic montane plant commsniffecus on climate
change impacts is essential for their future cordEm. PloS one, 9(4):
€95147.

IPCC, 2018. Global warming of 1.5 °C, an IPCC salertport on the impacts of
global warming of 1.5°C above pre-industrial levedsad related global
greenhouse gas emission pathways, in the contestreigthening the global
response to the threat of climate change, sustainivelopment, and efforts to
eradicate poverty. World Meteorological OrganizatiGeneva, Switzerland.

Khanum, R., Mumtaz, A.S., Kumar, S. 2013. Predi:timpacts of climate change
on medicinal asclepiads of Pakistan using Maxendetiog. Acta Oecologica,
49: 23-31.

Khourang, M., Babaei, A., Sefidkon, F., Naghavi,RM. Asgari, D., Potter, D.
2014. Phylogenetic relationship in Fritillaria sppf Iran inferred from
ribosomal ITS and chloroplast trnL-trnF sequenceta.daBiochemical
Systematics and Ecology, 57: 451-457.

Kiani, M., Sefidkon, F., Babaei, A., Naghavi, M.B015. Phytochemical profiling
of medicinal isosteroidal alkaloids of Iranideritillaria spp. (Liliaceae).
Industrial Crops and Products, 70: 451-458.

Kurpis, J., Serrato-Cruz, M.A., Arroyo, T.P.F. 201dodeling the effects of
climate change on the distribution Bégetes lucida Cav. (Asteraceae). Global
Ecology and Conservation, 20: e00747.

Lembrechts, J.J., Nijs, I., Lenair, J., 2019. Ipmyating microclimate into species
distribution models. Ecography, 42(7): 1267-1279.

Lin, C.T., Chiu, C.A. 2018. The Relic Trochodendramalioides Siebold &
Zucc.(Trochodendraceae) in Taiwan: Ensemble digidh modeling and
climate change impacts. Forests, 10(1): 7.

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

Naghipour, A.A., Ostovar, Z., Asadi, E. 2019. Th#uence of Climate Change on
distribution of an Endangered Medicinal Plaftrifillaria Imperialis L.) in
Central Zagros. Journal of Rangeland

YYY


http://pec.gonbad.ac.ir/article-1-671-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-07-04 ]

RULSEE Y S BT NP B e

Pearce, J., Lindenmayer, D. 1998. Bioclimatic asialyo enhance reintroduction
biology of the endangered helmeted honeyealéchénostomus melanops
cassidix) in southeastern Australia. Restoratiooldyy, 6 (3): 238-43.

Peterson, A.T., Soberon, J., Pearson, R.G., AndeRd?., Martinez-Meyer, E.,
Nakamura, M., Arauljo, M.B. 2013. Ecological nichemd geographic
distributions, First edn., USA: Princeton Univeydfress.

Rana S.K., Rana H.K., Ghimire S.K., Shrestha KRanjitkar, S. 2017. Predicting
the impact of climate change on the distributiontved threatened Himalayan
medicinal plants of liliaceae in Nepal. JournalMduntain Science, 14: 558-
570.

Remya, K., Ramachandran, A., Jayakumar, S. 20l&diding the current and
future suitable habitat distribution d¥lyristica dactyloides Gaertn. Using
MaxEnt model in the Eastern Ghats, India. Ecoldgaaineering, 82: 184-
188.

Sangoony, H., Vahabi, M.R., Tarkesh M., Soltani2@&L6. Range shift dromus
tomentellus Boiss. as a reaction to climate change in Cerdegros, Iran.
Applied Ecology and Environmental Research, 14§8)100.

Sanjerehei, M.M., Rundel, P.W. 2017. The impactlohate change on habitat
suitability for Artemisia sieberi and Artemisia aucheri (Asteraceae)—a
modeling approach. Polish Journal of Ecology, 65109.

Sharifi-Tehrani, M., Advay, M. 2015. Assessmentalftionships between Iranian
Fritillaria (Liliaceae) species using chloroplashH-psbA sequences and
morphological characters. Journal of Genetic Ressyrl(2): 89-100.

Thuiller, W., Georges, D., Engler, R., Breiner, Georges, M.D., Thuiller, C.W.
2016. Package ‘biomod2’. https://cran.r-project/pagkage=biomod?.

Warren, D.L., Matzke, N.J., Iglesias, T.L. 2019.akzting species distribution
models with discrimination accuracy is uninformatifor many applications.
BioRxiv, p.684399.

Wu, M.L., Zhang, Q., Song, J.Y., Li, X.W., Xie, C,RHu, Z.G. 2018. Ecological
characteristics and suitability evaluation of Hetia cirrhosa D. Don based on
Maxent model. African Journal of Traditional, Complentary and Alternative
Medicines, 15(1):.158-167.

Zhao, Q., Li, R., Gao, Y., Yao, Q., Guo, X. and Waw. 2017. Modeling impacts
of climate change on the geographic distributionmefdicinal plantFritillaria
cirrhosa D. Don. Plant Biosystems-An International JourbBalaling with all
Aspects of Plant Biology, 152(3): 349-355.

Yvyo


http://pec.gonbad.ac.ir/article-1-671-en.html
http://www.tcpdf.org

