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Dynamics of habitat changes as a result of climate change in Zagros
Mountains Range (lran), a case study on Amphibians

Elham Ebrahimi & Faraham Ahmadzadeh
Department of Biodiversity and Ecosystem Management, Environmental Sciences Research Institute, Shahid Beheshti
University, G.C., Evin, Tehran, Iran
Correspondent author: Elham Ebrahimi, el_ebrahimi @sbu.ac.ir

Abstract. Climate change is currently considered a serious threat for many species and recognized as one of the most important
factors in the globd biodiversity loss. Among anima groups, amphibians are known to be among the most sensitive groups of
vertebrates to climate change due to their inability to travel long distances, and mountain habitat species are more exposed to
climate change pressures than other species. Therefore, in this study, the current distribution potentia of five species of
amphibians living in the Zagros Mountains was assesed and their response to climate change in 2070 was predicted. To do so, a
group approach for modeling the distribution of species (SDMs) was utilized to estimate the risks of losing the desired habitat
potentia in the event of climate change. Also, to estimate the desired habitat area in the context of climate change, caculations
related to habitat area changes for each species were performed. Predictions showed that two out of five species studied, i.e,
Azarbaijan Mountain Newt (Neurergus crocatus) and Y ellow Spotted Newt (Neurergus derjugini) negatively reaction to climate
change and their distribution range was predicted to be decreased and contracted. Habitat displacement behavior in the face of
new changes is predictable for two species, i.e, Lorestan Toad (Bufotes luristanicus) and Fire Sdamander (Salamandra
infraimmaculata semenovi). Considering the speed of climate change in the Zagras Mountains, the present study isa step towards
identifying the dynamics of habitat changes affecting amphibians of Zasgros region to cope with the impacts of climate change.

Key words. biodiversity, ensemble approach, habitat changes, mountain habitats, species distribution models

Recelved 24.06.2021/ Revised 09.12.2021/ Accepted 12.12.2021/ Published 20.03.2022 \ACATERTRR RS ES< VAN SRVREVA SRS WAL SRVELVAVAFO WS TAR SRVES {8 g Y

29/v4


http://dx.doi.org/10.52547/nbr.9.1.29
https://dor.isc.ac/dor/20.1001.1.24236330.2022.9.1.3.3
https://nbr.khu.ac.ir/article-1-3471-en.html

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

[ DOR: 20.1001.1.24236330.2022.9.1.3.3]

[ DOI: 10.52547/nbr.9.1.29 ]

Ebrahimi & Ahmadzadeh.. Habitat changes in amphibians of Zagros

J..)‘).g )é L&bd.u; J,u.ﬂu.&c @L.ul.u.u 6‘).3 axdllas U”‘ PO J,:JO
e Ll cou sl (iiST gjle o ) oeldl Sl
0,09, b oolitul sl wix Sldllhe 0,09, L ssn] g
3 58T 5 golasl Cypae oSl lassS s Sldlas
Sslse wal plnae 1 | Bl glagb 3l ooly
Bufotes ) ) 5 o €59 (Clauzel et a., 2015)
«(Neurergus crocatus) b, e (luristanicus
obwy) ©gs «Neurergus derjugini) o5 )5 gl
Salamandra ) a5l jesew 9 (Neurergus kaiseri)
Olnl oleasjes 5l 4isS zu «infraimmaculata semenovi
&lg w15 055 aii, e3gazme ;0 o] (ool ;) 45 axiws
U"‘ B ..\4.4._9; )‘)3 r Sy90 daxJlas U"‘ 9 Cewl 00U
W LSy Jomily hlo (g (gt sln adllas
S Colys 0 g ab eolitwl R I5le 5,0 sOdmM g L]
Colas Sheii 5 olulr o 5 aaisS 5 S e gl

o rogy 9 olgo
axfllao 090 adlaio

wdy adox Sllml OB 058 0 @l o ST (slaogS an,
s 53 055 (992 = Jlod 0505 b a5 Cel (o slaoS
Ao 1,8 36 cod 1 lagl wilgi oo 9 0l 18 (s law slac)l >
=t slaglinl 505 as, ol (Soltanzadeh et d., 2007)
ailie (Reguero e d., 2006) coul oo 08 uS jg-iS
blod 4y j5i5 A slagllmpe oSt 552 005
5 O $iaksS kel slaolials s3> (golaidl 5 Slitipy,
adlaie (ol il 10,55 5 Sl Coal 3l 5 (S £55 0 )
slasl g (olid ey iliSie gla 99 (1SS Sy 5l
25885 098 s y2l o ) (el Bee Sl g it
Lo Ly 5 0052 ol s Lazil Slipg gl 5l (gl oS 005 &
Soltanzadeh et d., 2007, ) wig—is o b b ogSaris, ol jo
(Ghahremaningad et d., 2021

axdllao 5590 gladigs
13 3929 ()l pl ;5ST jo ATyl je0 5l aisS VYl o
B Lol wiiS oo S o515 05 4L (slaeliiny; 5o 4355 4
$lr 9 ol 3 s oSy laolSi ) Sle Bro S
ol 50 oSy Sl GasS osllas sl i
Salamandra ) il joiew iiS1p il Joe 4 anlllas
Neurergus ) .t ) wgs (infraimmaculata semenovi

oS5 Ol 398 2 Sl pss ooljnesl 5 anl

dodio
gl g 0niy Clogge (iiSTy 00ilS s ol ale ol
Guisan & Thuiller, ) cul 5,5 slowbis o gl sbe
3 ool Sl 15T 5590 50 oogee wlgd 3 lalllas (2005
Mantyka-Pringle e ) sas oo @)l laisS ol (28, oy 5|
d. 2012, Belad et d., 2012; Pedific et d., 2015;
Slacures zalS Cuw bose ol 5o (Urban, 2015

s (Heinrichset d., 2016; Brewder et d., 2018) ooy e

ol (S5 55 halS Az 50 g e (slacurar el L
Botkin ) ois’ o i |y cimes (Solad Ol ply 0 sy
2 iS5l 6l 0] )0 09 co i S (€L AL, 2007
Guisan & Zimmermann, ) wisgs (o ,hie Sl ol azes
olis ool piiie Slalllas ) (2000; Belard e d., 2012
saiss IVFL hal el ol 4 cond8l Sl oS 0 o
Urban, ) ssé oo (oKl ax 0 TIV) Lo iolidl cod o>
S5 g STy Ay Sl Gt 5 S cnlile (2015
gl cble> 0 wipS o Jl8 senddl Ol 30 Cov baigS
ol a5 | > Ribdro et d., 2019) cul Jo,65 5 g0l ool
-5l (b sy st AL G o o al3 1, IS
Bblie ol il (Falcucd e dl., 2007) s cblis> sla
Kourosh Niya e d., 2019; ) &l sgzga ool cdsla
(Ebrahimi et d., 2021

e bulyh s e s & 1y aiS olilir ST
ENMS) lasiss Su39)s51 el sla o 3l ool b g5 oo
3 ENMS o Jos (Ribeiro & d., 2019) o5 o § 4559
Sypep ke oMbl (SDMS) gliss STy sla o
aes o &l Hliae 4 a8l Dl 4 Cod LAS Joos
5 by oSl g (Peterson et dl., 2011; Amiri e d., 2021)
Bjglise palp lise slagle; y 1) laisS STy (g3le s
ot olllhe (Alvarado-Sarano & Knowles, 2014)
Wl F il a0 VOl ax e laugie Gl L oS Wles S
Br e b locdd Caons 4y gk YO ol Gla ity olnl>
laaials ol com god0 (rmen o5 350 e gl ) e
Walther ) oo 5 o sV Slelis ) g laadad o & oS ns
«td., 2002

Smazr ol else (05,18 8b 51 (S caldl Sl s
Cushman et al., 2013 & ) col Hlaz jlpw jo olins 90

ot oyl 5l SosedesT slaJow 9 (Allen et al., 2020

Sl ol aslln LQAJ; » w.J.‘)‘ U‘M ).:‘ )
eed 4 (Ghayoumi et a., 2019; Ribeiro et d., 2019)

30/


http://dx.doi.org/10.52547/nbr.9.1.29
https://dor.isc.ac/dor/20.1001.1.24236330.2022.9.1.3.3
https://nbr.khu.ac.ir/article-1-3471-en.html

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

[ DOR: 20.1001.1.24236330.2022.9.1.3.3]

[ DOI: 10.52547/nbr.9.1.29 ]

Nova Biologica Reperta 9(1): 29-39 (2022)

e S 59 e Lo adllan Sy (0903 35 et 4l 4 a5
Fechter & ) aas o (il 385 1 b & oliws Jlois!
&3l ome 5l osliiwl o Sew slo > o, 5 S (Storch, 2014
390 S o b (505 S iz @l ol o &5 (295
Ghaedi et d., ) o] cowoa Lo Jos ST 5l 5588 as SO 6
ST Joe oS 5 L 1) 29,8 Joe Lo anlllas ol 552020
GLM; McCullagh et d., ) adly gposs oz Jao Jolis (laiss
GAM; Hadie & )48l poss —il53l Jo—o (1989
BRT; ) ail ilidl Seaw 5, o y0 (Tibshirani, 1990
SVM; Vapnik, ) ol s ile (Friedman, 2001
Jo— «RF; Breman, 2001) jsla J 5> Jae 1998
Jae (MARS;, Friedman, 1991) o ;xieoz ool (ygam )5
CART; Breiman & d., ) gouaib 5 SgwS, =550
Jas (MaxEnt, Phillipset &., 2006) 5,1 4w (1984
«ws o (FDA; Hadlie et d., 1994) i, Gl S5 5G]
Naimi & ) 20,5 eoliiwl R g aali p Lo j0 SOM (5Ll
L oo >l slapis o0l pled o s o), (Araljo, 2016
e oLt g (TSS) i & jlee so)lol (slast, 5 esliia
Cols S o gl 235 5 i 0,50 (ROC) (s

A daolre 0ais g Jxd Lty 0 Cgllas 3blio

ST 5 L i () ek 9 oo 0 )Sdos (2L

i g 50l s (5008 oliwe I3 5 T
S Cos a4 (ROC) s Jole o3l Sl 5 (TSS)
Giovandli et d., ) coslaJow i gooion odis olis
(eSles jebas ols las (F Jeuz) adllae ol s « (2010
L Je s s Jlo it Sl oolital 590 slaJoe
055 b Lo (sl psiin 05,5 ol plid mll izres slails
wllhn 3,30 clmgisd 55T 3 e & Gk sl i
5 lod bl 90 adlllas 3,50 slaaisS plad (sl 4l 2idgss Sge
ST Gl it Olem Sitie Ojgear )L
S 2 e sl Sl el Sy slasS
el oad ooy HLES § Jgaz (o dslllas 5550 ey g0
00515 095 4y (S b L 590 (AT Jumilly (S i
ol 965 (2 €39

slogtal 3 &5 Gl colhe slvoliny; b Lulps s
FYeee oo solie b (o) wonlng 5 4gkSeS (oliwo>
Lylys o addllae ol gl elul o Lol sl oals oo i LS

Scond & g job 4y 4355 pl 23815 YoV o8

3U¥)

OF 1) YY) 0,lads A als o i) psle 55 (g sloazily

ogs «Neurergus derjuginiy o, oo «kaiseri
o455 & &9 5 (Neurergus crocatus) ol 31 SliwasS
O Jgoz) o asls ,, (Bufotes luristanicus) b )
spae b

adox 5l caliie mlie Gyl jl Gl j90 j9mt> LLE
0315 oLl 5 g Slalllae o Siagsy Slacee Slallas
GBIF,; http://www.gbif.org/ ) e g5 Slez ledbl
oy sladadge .o 4y (@ccessed January 2012
LU Le a5 cul w365 gy (sl jpa> alais VFQ ol ous
cilisee mlie 51 jga bl 6 slans Judo 4 a5 1) ol IS5
25,5 B3> ENM 100ls |5 8ls 5 Lame ;o 59 o0 ol
Jslo> b Bolas job 4 y5a> Lla (Warren et a., 2010)
50 sy oas Gl alols asas Gl alols el Sy
sl Oyl Sl 09,5 () )3 (Sl oS o Sils 28,5
b sloas¥

CHELSA > ol jl (Jad conldl (slaools anllas oyl yo
https//ichelsa) oo ags  YAVA-Y\Y  Jl Gl
o8l Can;y e VA1 Lol s (climate.org/bioclim
St g po (Karger e d., 2017) ai ooliiul 9240
Sl oo 5 i 5 5 bkt o SPEAMEN 4,
Dormann et d., )  pdize gls (elol 5 50,5 aculxe
5 ol VL (Sten Silis IV < St oo (2013
OS5 peite o plyie 4 ] aen LIS (gla puie b
IS 5e Gl Fge lapiie 5 oS eslitul (gl Gl 5l Le
(¥ J992) mdges pasein | laaigs

0905 Jow 5l eanl Jlasl gasl, obs,l sl
Sk ol 5l g wi eolaiwl CCSM4 (GCM)  oges
130 IPCC lLawg a5 (RCP) slals slajls clale s
anwhl YNE e e byl G ey
RCP o L 9o 3l L (Nttps//www.ipee.ch/report/arSiwg2)
ool 5l S YeAe Y e2Y la Lo oogae sly RCP 85 4 2.6
Jol syl mdges odliinl wodige ouneli VoV (lgie b
clale b oS canl alig hed s Ui o ,Sbles (RCP 2.6)
P93 ol 9 995 o0 patie SIS lajl5 Lasil (l5ee 5 o5
5 cdale oYU oo b ailiony s iy o Sbles (RCP 8.5)
(Meinshausen e d., 2011) codl lilxls slayls Lacl
Yo ol Gl S L (V- V) san] g e canddl gl i
5 CHELSA osls oSy 5l i @ GRaghs 1x)) (g 2l
ol ol s 4 Worlddlim

SlaigS sty gilw e


http://dx.doi.org/10.52547/nbr.9.1.29
https://dor.isc.ac/dor/20.1001.1.24236330.2022.9.1.3.3
https://nbr.khu.ac.ir/article-1-3471-en.html

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

[ DOR: 20.1001.1.24236330.2022.9.1.3.3]

[ DOI: 10.52547/nbr.9.1.29 ]

Ebrahimi & Ahmadzadeh.. Habitat changes in amphibians of Zagros PR LS WSTR[ R CH JOUFS RPN [NV PSSP

oS5 058 Al o aalllas 5550yl 90 -) Joua

Table 1. Amphibians studied in the Zagros Mountains.

Scientific name IUCN Red List Common Name Number Region of Presence
Category of Points
The hilly lands west of the
Zagros Mountainsin the
B. luristanicus Least Concern L orestan Toad 15 provinces of Khuzestan (Masjed
Soleiman, 1zeh) Lorestan
(Shahbazan)
N. crocatus Vulnerable Azarbaijan Mountain Newt 10 West Azarbayejan
N.derjugini  Critically Endangered  Yellow Spotted Newt 54 Kermanshah, Kordestan, West
Azarbayejan
Suburbs of Shahbazan (Lorestan
N. kaiseri Vulnerable Luristan Newt 34 Province), Tele Zang Waterfall,
Doroud, Dez Dam, and Qatan
Mountain range along the Iran-
S i. semenovi Near Threatened Fire Salamander 36 Iraq border, K ordestan, between
Sanandaj and Marivan
Anlllae 5,50 sloaisS 1S, (oileJow 40 solatul 5,50 slorie Y Jgio
Table 2. Variables used in the species distribution modeling of studied taxa.
Species Variables
Biol Bio4 Biol5 Biol6
B. luristanicus
Bio3 Bio4 Bio7 Bio8 Biol3
N. crocatu
o Biol Bio4 Bio5 Biol3  Biol4 Biol5 Bio19
N. derjugini
o Biol Bio2 Bio4 Bio7 Biol2
N. kaiseri
, , Biol Bio3 Bio4 Biol9
S i. semenovi

S 2 sln b das bl GeSiles <Y Jguar
Table 3. Average evaluation of models for each species.

Species ROC TSS
B. luristanicus 0/91 0/89

N. crocatu 0/96 0/85

N. derjugini 0/90 0/80

N. kaiseri 0/93 0/87

S. i. semenovi 0/93 0/93

aslllae o550 Gliwsjos 2STy 50 e pite G e ~FJguer
Table 4. The most important variables in the distribution of studied amphibians.

B. luristanicus N. crocatus N. derjugini N. kaiseri S. i. semenovi
BI04 B108 BIO13 B1O7 BI1O19
BIO1 BI04 BI04 B1012 BIO1
BIO15 BIO13 BIO1 BIO1 BIO3
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Figure 1. Predicting the distribution potential of the studied amphibiansin the present climatic conditions.
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