YAY A= )AY Hls
DOI: 10.22034/em].2025.731847

e

57

bl

F+=Y) H¥-Y UL.WJJ) AX G)Lo«:} & 0,93

Volume 4, Issue 4, Winter 2025, 60-71
http://emj.ardakan.ac.ir/article 731847.html

.\, Management of Natural Ecosystems b S o5 | S v

sy

yuxi b agalae ,d Hypericum scabrum gaigs cblis gl 413Cuglgl 0580L colKiing, o Lwlus

oS!

£ M’ S ) “‘@,5 Og;.wd c\ddw\)‘ Jﬁ&L@MJ' ‘YWW aobld “’:“‘_,.311:..»:)1 D)L«».Qg ‘ALQ.”

2Ss
2 098 Sl 5 998 o bS] ) @y Sy & i e gaw ) (ol s
o9 LS 5 w8 o a1y Olypss opl 50 Slas! gl lis sl Fobled SliwasS bl
odlgls a4 slie (H. scabrum) emed sl 5 a8 W5 pwlas Ol ol 4 Cund
29050 s gylow 9 (S0l loyy gl 455 pl .l g4yl dlwiis LS 51 Hyperaceae
=h B o ol copde g cBlis sliwly )3 25 00 )18 03litulsjge (wgng 9 b Sh
S oalisal b o] (Vo= 5 -0+ (slaJlo) osial 5 S5 (S i & OimaR ool (oosed
— eboinl ooy (92 s 4w JB )3 MRI-ESM2-0 5 GFDL-ESM4 _agas (53,5 Jda 3
i ysbateds Cusl 4315 laol il 4> SSP585 § SSP370 SSP126 S jiie (gl
olyondy 4igS (pl jpas dadi OV 5l (onted =l IS 85 Gln el R, sble
nolSsg; 0 yimnlio (38l (sl 3 enlital olon] Js )3 (31,3038 5 oulilns (sl it
S35 STy la S st dnelSitng) ool ol s CBlis 5 s sy JS 5955 o
=l B wass JiSly swoin bJle 3 Sles ub pleal Sl jlié jedls sadss b
Sl & sl 5 Sl b s b)) (/85 — <AY) Jle b Jod LB ataly )5 Lewed
sleb @35 dnlin ol 2 ol S 00 adllan 390 dilate 5iz 5 (28 5 3 Bkes 655 ()
G55 ol sl o 2By Cagllas b Gblie gaw (o> ) IS Gl @iy oot 9
Oyt sy oo a5 05 Sl dnlge duopd =V o b o> =8 /Y o (6 pKeuin jud b g,
Olelay) Cuows 4 ol Glelds ) 51 oatd ely S5 gaiss (iiSTy dly obuls 4 e olddl
alllas 5yg0 ddlais s> sla yicu a5 and o L adllas guls 00,5 dalllas 5)ge ddlais > YL
655 ) cblis ey YU Codyl sl 5 Sl Bblie pliear Slusl L 5 (S3lss] bl |

Sloss lolid Lasted sl JS

‘gl OBl
Hyperaceae « sluil jlis o cloasl Jao isS slélyas (ST ouldl yuss

3

oISy b wdine 0g)S oluiily L)

5 e oKl oy pole g (b o

Olpl oS s
elham.ghehsareh@sku.ac.ir

Jgﬁam a..\;wg.y' i3
esmaeila@yahoo.com
oo 00y ) wlis, IS s gal (5l Y
S oKl ej pole g (b
el o5 s
tahmasebi.m1370@gmail.com
ol o) pole g (b mlie 0uSiily

(Rl )8 e 35 e
nasrin.gharahi@sku.ac.ir

9 o gl wiige 098 luiilb ¥
Wi ol g owb mlie 0aSuil (labee

Oyl 258 54 008 s o8l
mohsen.bahmani@sku.ac.ir

A AR e Awlin
asr-avy b 4o 0 ylowd
VE ¥/ YIYA 1l b
VE ¥/ AN ROy Ty
VE-F/AIVY 1T L
9 VY oy oloj

e liw!
ol gl 0 ¢ awlogbs el ¢ Sliwd)l o)lugd
@l (VFY) o oot 5 g oS
cblis gy hcugdsl osill (cbaolKiys,
,» Hypericum scabrum a8
SbrptunmgS] Coppte olll s b agzlse

VY F(F) b


https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
http://emj.ardakan.ac.ir/article_731847.html
https://ardakan.ac.ir/
https://iransrm.ir/
mailto:tahmasebi.m1370@gmail.com
mailto:nasrin.gharahi@nres.sku.ac.ir
http://emj.ardakan.ac.ir/
https://doi.org/10.22034/emj.2025.731847
https://doi.org/10.22034/emj.2025.731847
https://dorl.net/dor/20.1001.1.28210182.1401.1.4.6.6
https://dorl.net/dor/20.1001.1.28210182.1401.1.4.6.6

Ohen g luodls)lugd w8l 5 b agalse > Hypericum scabrum aies cbslis (sly e glgl osill (lnolSiing, olulis

doddo -

Slraiely 5 i) 55 1 (1035 Sl g ol o 5 adlate paw )3 (LS (SladisS oLl @ oS Gl (Lol Jelgs 5l (S o8]
5 Seialaid s datigS Joxe (lacumo (35 dbdisS Jlld 5 2558 53 et & anl Km0l 3 ol Sy 3 aLS
» st b sl Saom Sl glalis dbawlga o8l @y (Puchatka et al., 2021 <Zhang et al., 2018) 544 oo (SG 5609 340
@l g olel) (g Sl sl dan | Sladl clacdled )5l o 392 94 (550 05294 (Alie (latuusgS] > (BLS SadisS o)
LS SaaisS & oyl Sl g 3550 il L 4y e (] (508 9 (LS Sy e dnollidng, g Lol (3905 4SS
Siddo 9 Sl 0ul8l gl osos jobay ol Sliwn oS sble (Venteretal,, 2017) &)l SlinsS sblo 094 (50 (spiuumsST )
ilosiSs g 5Ll sble pl (i BpiumsST g Liws

Aghajani et al., ) 545 0 43l ypsiunwsS] Copde (awlwl G851 (S plaicds o) 95 5l cblis lul dawg Blial Cgnjla
LS| (Se5gleST codlo (ol (slp Ml (padls plyieds K5 oo g £95 5| F5e Cllix oS ad oo (L5 3] wllllae (2018
S 2 W asgS o) a8 La ol i y8 1 islin Capol I gyl LS 5,50 53 03254 el (il (Aghajani et al., 2023) wles Jes
0Ll 5l 6 pSsls jolaiedy blis (gladydly g Ololadl dawgs S o ) (SliwnsS bl 00iSs piumosST gyl g 5Slas )
(West et al., 2016) cool pal8l 5 baassS (iiSTys aiols oy oy 51 mols Sp5 pilins lalS

itet Sl S w395 Gilobe I Olgiie anl s Jlo 5 o 4 85 ol Ly o LS SsisS el 23 1
Silie cdiss e (silwre pols b ) 5ges edlatul oanl (5 ol (ST, el 0gill Clyuss o i g aisS euldl claolSls
S8 Tty (951 tonMil 0jiie X (il gy S Ksoian (ras &b dlox I WS oo )8 edlitl 350 0325 sy
(i Bcaald pac (ialS 4l (Zellmer et al., 2019 Pecchi et al., 2019 Wei et al., 2018) wil 0 ;553 (slo o b L oolas
Lol @l 5 Sgd e 485 B4 dond S Glupba lp olojen 4l Jao cusiz 0,5, il 3 9950 4 (sloa] (il ae 2,505,
b oReal aiss @jer (sboosls 4 canl sie Sloj 039 3,09y el &l (g palesiel BB g 5)lul (miia B9 a8 5 )RS5
WS o o2ly8 laases 40 gy S g plonl |5 il dgae

aisS (5o, (Y+VY) Kunwar et al. ales jl wilodls j18 awyp dy90 slaxe 9 09yl LS (g9 » 1y oull Ol s il Clllas 51 (5
Neopicrorhiza scrophulariiflora Nardostachys jatamansi Bergenia ciliata Allium wallichii Aconitum spicatum sl
Ghehsareh Ardestani 4 Nepeta glomerulosa s, 4555 g, (¥+ YY) Karimi et al. Valeriana jatamansi 4 Paris polyphylla
ol o plodl Slalllas Salvia hydrangea )l 465 (59, (V+ YY) Heidari Ghahfarokhi 4

2 oz ol il (333 g slag (ale LS | 68 YAY Jls 45" Hypericaceae oolgls woo (i < (Hypericum sp.) <!y S
S8l g (63l b ey odne 3§ o 3l 1ol ()95 cmmnilog) log 5 (g o 3ST i35 loyd (sl g S (o0 M) Jiae 3ble
oaeld ) o Bl £ U glas)l 4 ale Ll LS (Hypericum scabrum) o> =1y J5 455 (Vincent et al., 2021) 5,l> 5,8
Olej -casl IS 33 9 S onted 0318 )5 U5 plig o Loyl 0 ) oy eprj soaclB 5 coniie it a3 b el g2
S gl slaced )3 9 Gy —olnl gy 40l 4 baye S5 pl blioo sloddye Uy olS 0gee (o g 55 Lol o (a3 JS
gl o Gl s ol (SasTy o)l gy byd wdew 1 g YFee B Fee eyl 5l Sal (oK g9, bl sla K o il 3ble
e ol il (SuS1y g zaul 5 Ol (S (lien (o)l 5 Jme oz ledol ol B (S el )3 (hjle (S
2 o OS5 cp ol il L g kS (laslidl (sl ol b leieS 5 (mbydl (ygren «olnl i S5 ol g
929 9 2bSL (e lalen 5 (o8l lopd lp (e b ) g e ymlagdge g el (nygmle (LS LS
(Ergin et al., 2022 :Ghasemi Pirbalouti et al., 2014 HYAY ., Sen 5 20)) 5,5 o0 )3 oolitwly g0

@9l olS ol b olsd 4 dagi L)l 3529 (cowtad (£l S5 8595 cBlis e hame Jelge (e sl (o8 Oliios Sl
adlas cpl ) 3l 2529 oubol (codldl Clinss SIS 4 (o)l G55 cnl STy 3)90 > ladlllas g i ((Sleyd S35 5> 0%94
MRI- g GFDL-ESM4 _oges (53,5 Jio 93 (olel po VoA o Vo0 claJlo p3 ounl g Jad balps )3 omod (8ly J5 45 LSy

1. Artificial Neural Network (ANN) 4. Random Forest (RF)
2. Multivariate Adaptive Regression Spline (MARS)
3. Maximum Entropy (MaxEnt)



VoV b /¥ oyless /¥ 093 b B iwsST Cy e

655 ol Cupie s cblis gly ladol okl > "SSPE85 5 YSSP370 'SSP126 claillS (slajls iuljil (o)l dus coxs ESM2-0

99, 9 3190 =Y

adlbo 390 atlaio —V-Y

sl ol 2,5 oo 1 > Gl O 10 1 |y il Colue S 5l oyn £ alas ot aipe sagh VYo e ) Colus b pledol il
&ly Jod (o, 42 BT g s d Ve L Ao Y8 g0 V) 5 By Jobo 4283 0 9 ax 2 00 U azdo Ve g ax 0 ¥4 olilyas lase
2 e ¥ove dgds plaryl 5l s cpl sl ooly gls 268 3 1) oo slapddl g B olay)] ol bl 4 lhas! liol .l osds
e g ol bl 2 03b5 b o)) g5 cnl () US) 0> g (535 po slauds 3 cliol (3 53 5o Voo b pa S5 (ol )3 o
Oad 4 Loy clianli Juad 3 cdusy o e Vel i 4 Gliwl opl sy Sl ol cpl p3 b kil oS calisee slapiiuwsST
0SSl by ials oS il dn )0 yaue i bod Canl (S b yliuej a8 Jb 53 oy 31,8 Bl a0 Fe oYL 4 Wlgh o g Wb o ]38
9 mb b Jad Bios 45 ol yo oo VYo 25 bl Vs  SW)L lawgie ccawl 3,5 Dl a0 VF g0 las! o Ve sled
(Tarkesh and Jetschke, 2016 Ardestani et al., 2014) sa> o 7, (o, oliuse;

O3 g, -T-T

Sy & (2l )5 bIE ol o sl (69,0 Llee Clcumdse s | oditsl b onted (ol JS G885 jg> bl o 3eios 0] 5 5
Gl g el 565 cpl 5y abais B bl paw ) Egeme ;5 b yegkS G Bl la gyl o alold g 15,5 )5 egkS
<Gl 045

ol yoiray coel Cwday (ttP://WWW.WOTICIiM.Org P el og8, Jdo 51 45 ca 5 cud (gl Jols 81,5 g 5d (sl yuiiio j (6 puS0y00 b
L (https://chelsa-climate.org) CHELSA osls ool jl ozl yseiwl (0ai] o (ded byl 15 oulBlcansj i VA) conllcan 5 (sl puiio
(Hijmans et al., 2005) 15,5 i outed =) S5 6465 (gl cuvlio (sloolKiing) (oghS <O gan) 4l Vo slad 7oy
MRI-ESM2-0" g GFDL-ESM4" _sges 53,5 (sl Jio cjlpl )3 Lod 5 (3)b 385 (silwdnds jolatoas a5 Wlools olis p) Clisios
@l 5 ol Sl gt Ol esgry slasiloand 5 o8l slaodls oozl L o Jao ppl g o a3 ld a5 e (lsies
J3o 9 ol 3l esonted £) S5 885 (il Jro 218 (sl caalllan ] )3 S o S8 ol (lmonyy gy S 4y 5 A8 oo ol 3 ),
—sloan! (gla s g0yl dw cot (YVee B YoV laJlo) YoAe o (VoVe U Y-FY claJlo) Yode Sloj )90 93 )3 (eges 53,5
Wei « Salas et al., 2018 « Tang et al., 2017:Fick and Hijmans, 2017) .5 sslizw SSP585 5 SSP370 SSP126%S yuie (soladl
Ghehsareh ) (¥ JsC3) s 13,5 0,00 (F<£+/A) Gyomwpm 905] 5l b puisio le (Jadob g (Siwmed Jalos (gl (3ui>s ol ) (et al., 2018
J(Ardestani et al., 2021

Egian gmas 4Sed ol s oSl (pl a5 oslizl cilisee 258l 3 3] camied £y JS 85 @ig ot sl adlae ol 3
Ml eosd s J0e T8l s tol33 g, T el 0 pite X (g, b pidllanl (inme i3 (S 5 s
) JS5) ssl B 03900 <8y g (ol S i (295] oMol 0 it Sz (Bl gm0 )5y Jo

955 gllan moling) (b slaieds 13,5 edlitl sl (giluJse b1y conls (it oS oloninygS ) sjloae w01
Lee ) b oalil S o pleal |y b s olod (sl 9,5 a5 elonl b (oS5 Jho K 51 Vb s bod] g psls b 3 omod oy 5
.6,5 alosl BIOMOD2 dis 1,k jl 5 R J3lays i1 6550500 b b llos ol (et al., 2013

byl sle b0 LS L g Bokad jebds odilo BL do > Ve a8 b j0 i odldinl 4565 (ol jois bla o yd Ar 3l da Je sl jelaiea
Jolis & 05 (65000 Gilien Jloms s Sl eonted 5y S 68355 385 i 9 e €85 il sl o 48,5 54 Lo Jae 5 Shos

1. SSP1-RCP2.6 climate as simulated by the GCMs 10. Classification And Regression Tree (CART)
2. SSP3-RCP7 climate as simulated by the GCMs 11. Flexible Discriminate Analysis (FDA)

3. SSP5-RCP8.5 climate as simulated by the GCM 12. Generalized Additive Model (GAM)

4. Global Positioning System (GPS) 13. Generalized Boosted Model (GBM)

5. Digital Elevation Model (DEM) 14. Generalized Linear Model (GLM)

6. Climatologies at High Resolution for Earth Land Surface Areas 15. Surface Range Envelope (SRE)

7. Geophysical Fluid Dynamics Laboratory
8. Meteorological Research Institute

9. Shared Socioeconomic Pathways — SSPs
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Abstract

Climate change at the global scale leads to rapid alterations in ecosystems, and these
impacts are particularly more pronounced in mountainous regions. Human pressures
also further intensify these changes, and native plants display greater sensitivity to
such alterations. The species H. scabrum, a perennial medicinal herb of the
Hypericaceae family. This species is used in the treatment of depression and various
microbial, bacterial, and viral diseases. In line with the conservation and
management of the medicinal plant H. scabrum, this study predicts its current and
future distribution (years 2050 and 2080) using two General Circulation Models,
GFDL-ESM4 and MRI-ESM2-0, under three scenarios Shared Socioeconomic
Pathways SSP126, SSP370, and SSP585, in Isfahan Province. or predicting suitable
habitat areas for H. scabrum, an ensemble modeling approach was employed using
51 presence points of the species along with bioclimatic and physiographic
variables. To identify the most suitable habitats for H. scabrum and to inform
conservation and restoration of these habitats, species distribution models were
combined with a human pressure index map. The performance of the habitat
suitability models for H. scabrum was evaluated in the acceptable to excellent range
(0.46-0.92). The Results indicate that the species’ distribution is predominantly
concentrated in the western and southern parts of the study area. Based on the
comparison between the current and predicted future distribution of H. scabrum, the
area with high habitat suitability for this medicinal species is expected to change
significantly, ranging from 60.31% to 100%Climate change appears to drive a shift
in the species’ distributional range from lower elevations to higher elevations in the
study region. The results indicate that the southern parts of the study area as
ecologically and anthropogenically critical, with high priority for the conservation
of H. scabrum.

Key Words:
Climate change, geographic distribution of the species, ensemble model, human
pressures, Hyperaceae.
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