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Abstract. Centaurea glastifolia, a plant species from the Asteraceae family, is distributed in the Northwest of Iran. This study
carried out to determine suitable habitats and habitat connectivity of Centaurea glastifolia in three Provinces of West
Azarbayejan, East Azarbayejan and Ardabil. Seven habitat variables and 36 presence points were selected for habitat
modelling using six habitat distribution models of GLM, GAM, MARS, MaxEnt, RF and GBM. The ensemble map resulting
from these models was used for habitat connectivity modelling using electrical-circuit method. Results of habitat evaluation
revealed that suitable habitats of the species studied were mainly located in West Azarbayejan and east of Ardabil Provinces,
for which distance from agricultural lands, mean annual temperature and distance from rangelands had the highest
contribution to the model. Habitat connectivity modelling showed that the current density movement was highest in West
Azarbayejan. Current density movement between East and Southeast of Ardabil was evaluated to be significant, whereas the
current density movement between West Azarbayejan and Ardabil Provinces was relatively low. The high current density
movement in West Azarbayejan indicates the species’ high dispersal ability in expanding its range across the area. The results
of the current study could facilitate understanding of the distribution and dispersal of Centaurea glastifolia.
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Figure 1. Centaurea glastifolia around Khalkhal city from Ardabil Province and its natural habitat (Photo by Kazem Negaresh).
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Figure 2. Study area (West Azarbayejan, East Azarbayejan and Ardabil provinces) with the presence points of

Centaurea glastifolia.
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VIF L O ool b it e L
’ AIC & 25 s AUC T e e

el @ik g (o
VYA s e
VYA # &lye 5l alals Ol g iy
VY'Y # S9iS sy 5l alold
VD # NDVI
AR % ailssg, 5l alold
VITY # BIOT) a¥ls sles (Sile N

BIO2) Lo ailjs; uKileo o3k
BIO3) b g3

BIO4) oo Lab g4:5

(BIOS) JL.; olo u“)"l")f sl d,.%

BIO6) Jlo obe (2305 sled 2 5wl
BIOT) s a¥Ls 050

BIOY) S )l> o ySis slos Sk

BIOI0) Syl (e slod (il

BIOID) Sjlz (258 slos Siles

VXY % BIO12) ¥l Sl

BIO13) obs oy sgb e (Ss)b

BIO14) obs ¢ 3z Sus )l

BIO1S) Sui)ly Lab o5

BIOI6) S5 )lz (2 ogh e Sk

BIO1T7) Sz oy psies Sk

BIOI8) 5 > p,F Sk

BIO19) S>30 S50

2 bzl Jao s LSS Ve o oad eolinul slaJas 31 S s lp Gl GBlmil 5 1Kl o0 yiin (02 y565) TSS 3 AUC jolis -Y Jguo

aslllas )50 ddlaie ;o Jo poiS IS p2a5, 2Ty g5le o
Table 2. AUC and TSS values (minimum, maximum, mean and standard deviation) for each model in 10 replication
and ensemble model used in habitat distribution of Centaurea glastifolia in the study area.

[ DOR: 20.1001.1.24236330.1400.8.2.2.3 ]

TSS ,slie AUC slis
Byl Joe
. oelee Oty oS e B2l OSiles Oty RS
[ FF AP 1310 JIAY ofeYY L YN O GLM
[eYF “IVED “IA S IVYY oY SRy NE\S AP GAM
TR JAYY AV <AV Y “AFA -3y -/a¥q MARS
AL SA-Y A <IAS Ve BLvas LU -AF MaxEnt
vy A “IAD v NP Ay -/a%4 “[AYY RF
RN NN (R0 1A “eYE -19% NERIN -avs GBM

- “IADY - - - NELN - - elex! Jow

[ DOI: 10.52547/nbr.8.2.142 ]

147/\fV


http://dx.doi.org/10.52547/nbr.8.2.142
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.2.2.3
https://nbr.khu.ac.ir/article-1-3380-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1400.8.2.2.3 ]

[ DOI: 10.52547/nbr.8.2.142 ]

Nova Biologica Reperta 8(2): 142-153 (2021)

OF e ONVEYNOY Y o)les A als ¢ e pole ;o cns sboasily

Adlllas 8,90 dilaie o o> puiS 5 liyg, (ST j0 eoliiwl 850 Jaw Lid o Jaore (gl yuiie 1S o pd &8l Jlire Bl g ke =Y Jgu
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distribution of Centaurea glastifolia in the study area.

€,

<z 13 G
[ e & [ Q.
< 4 G
£ o v z &g ‘% .
ﬁ_,\ i‘,_ g g NS 2N :i

(o5 PN -

£ 9, Iy = & E
© N ? ? G-

:F G G
AIYY Va/eY \R¥AAS ARTZYA YAIAY \#l-Y fIve (1) oo &8 jlis (2 5ke
Vb AJEYN \ZAR! v/-f ¥y YIey \li4 (1) oo &85l jlne Byl

ol |, GBM RF MaxEnt MARS GAM GLM
ypody (Fg> paS 5 alillay, 151y Gblie amd
5 Gr0 9 efobrbydl bl S s Jld s oves
5 Glod @bl o el &8ly foo)l bl o
ga> abals 395 0929 b 3 (B ph0lub3l bl (655 5
Byl 05z (Jo= puS 5 4 alliys; daiew bl

¥ Jss)

By, bli)l (&b

Sy @ (P S 5 A el bl Ak
S ol o815 et o5 ol plas (S SU sl e
3925 2Ol plil jo 68l jea> bl ol
By ypax Bble o gsllhe (b,> o515 (0 JS2) o)l
spax Gble bl cwl J13n Joo)l ol 3 0052 4
bl b (hend cos @y L3l (o)) bl 058 s
oz oSl ol Gl 358 ogir g 350 el
5 of Ol gl 5o G (S5 e IS oS>
S i 2By, L3I cnl g conl hpnd Connd @y o)
JS) ool ouds 85 (B0 ol bl Jled Gy
(0

2y, STy sble wpin Baa b adlhas o)l

cpdled y ol (2ling; bls)l (b 5 (S5 pasS J5
(S5yoliS slame; 3l aAlols sloyiie ad plwil eaS
i NDVI 5 aile 5l alols il slos (ke
adlate )0 Jg> paS S5 ey, iSTn jo 1) coenl
WS pl 2y, b3, Shb ausls adllhs 5,9
bl ple |y (Fo pa5 IS oS> oy o515 i

s i (8 Gl 3T Gl jpa>

148/ FA

P9y S0 G3lwdoe

Slagms; Sl abols @il o alold woed prie s
AVl sloo (1Sl dadilsog, 5l alols NDVI (s ,5leS
s b Jae 0 BIOI2) aYle SwL 4 (BIOI)
VIF Jlade .ol sl AIC Jlode op S 3 AUC Slode
Sl byl 4o opl pls 0 S aw sue 5l 5 o pie oy
Sad oolitul (So> puiS S (alliyg) STy (siludos
ke Sl alins, ST, sildie 5 (1 Jpaz)
9>/ Cul 5 4 0ads oolaiwl Jow i gl TSS g AUC
Joe &l TSS g AUC Jlode ¢ piomon 0 Gpons >+ /Y0
sids HLES 45 0l peasd JADY 5 +/AFD (o5 4 clox]
ool sloxl Jae g e 51 oo sl Jlo oo
2 it K a8l Sl @l (Y Jpu2)
ke 45 o5 s laisF oitns, Sy e Jao i
2 Seeel Cnytier Gl 65plaS Glace; 5l alols
addllas 3,90 atlate o (J95 poiS 5 ooy, STy
alols @l los Sl psie coud b a0 o) 5l o el
oy g 009y Coradl 1 yidon sLls NDVI g 5116 5
(Y Jguz) el ol 3 1S (sl ks

sbpie 4 Jo> puS 5 pax gl oo
FASTEICUNIIERRE iyt St NN
5 ogmades 42,0 VY 5l S AVl los Sl a0
Lo oo gy 1) yodee YO« 51 iy AVl Saijl
dodilesg, 5 (55)5leS o) @l 5l alole alisl
Loezales o b 05 (o3 a5 5 jpa> Jlo]
paiS U5y Jlaiol o ol iy o515 lime el
(F J52) b oo l3 (So=

S S 5 el Sy elarl s ¥ S
Slodse Gi oefibe 5l Jole allle 550 aibaie o


http://dx.doi.org/10.52547/nbr.8.2.142
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.2.2.3
https://nbr.khu.ac.ir/article-1-3380-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1400.8.2.2.3 ]

[ DOI: 10.52547/nbr.8.2.142 ]

Almasieh et al. Distribution and modelling of Centaurea glastifolia in northwest

ey ol jo Ss5 paiS 5 ol bl g giludans o Sen g alall

a o o
- @ o | @
o =] a7 \
.
o o | o
= o 7 o =
- = | -
Sk 3 24
R o o
o = o
= = yu s e e e e e e e 2
s ; ' uy i =R ' ; 1 - - S Lpurnuy p Sl se s
0 5 10 15 0.00 0.05 o.10 015 0.20 0.25 go0 008 010 045 020 025 030 035
Ao 3 8) s P . . .
(4 33) s (dor 30) 23130 3 dliols (42 59) (85,9185 glagyaj 5l alold
o a a
- @
i: 3 2
= 4
5= 27 ER
g‘ Z A = =
o
R e 2 R
R y " ’ IR Q4 | o —r = L ey | ;
01 02 03 04 05 06 07 0.00 0.05 010 015 0.20 025 o 5 - -
NDVI (4= 50) Ladilsag, 3 alold (gmalas 4 ;3) Ai¥lw glod aSile
a
— «@ |
o
'
5 g N —— glastifolia_ANData_RUN1_MAXENT Philips
- _| — glastifolia_AlData_RUN1_MARS
. =]
i —— glastifolia_AlData_ RUN1_GBM
]
- g
g - ‘ . S
300 400 500 600 700
(ioshon) 4L S53t

bl Sgpes jsliie @) 4555 alling, (ST sladae 51 S He 0 ase layiie 1SS e 4 So5 paiS S gl gl gla g - Y JSCU
(owl sas ools iled o k3 L GBM 5 503 Ls L MARS %, ol Ls L MaxEnt Juo aw LS K L
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