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Table 2. Score matrix for thirty variables in habitat suitability model for Juniper

S e
- Spec1ahzit10n = ol Sl e gl
e o t2> S Marginality Habitat variable
Factor3 Factor2 Factorl Factor
(4.33%) (12.99%) (23.46%) 55.5%
Sl aals b alsls
-0.007 -0.001 0.004 -0.063
Distance to northern hillside
5 5 dwls U alob
-0.002 -0.003 0.008 -0215 S 2
Distance to eastern hillside
. wls U oalols
0.001 -0.003 0.005 -0.068 i
Distance to southern hillside
e anly U ol
-0.002 -0.005 0.007 -0.184 of e
Distance to wetern hillside
ot oS Ghls b bl
-0.005 -0.003 0.002 0.121 t
Distance to flat areas
St dos a3l L sble U alols
0.016 -0.045 0.021 0211 a1 L G

Distance to smi-arid climate areas
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Continued table 1.

vﬂ‘ﬁu‘*"‘: J.al:«
Specialization ol Sl FEE
o Jole £ Jole Sl e Marginalit Habitat variable
Factor3 Factor2 Factorl y Factor
(4.33%) (12.99%) (23.46%) 55.5%
Jaol oo 43l U sl U alols
0.005 -0.046 0.017 -0.108 cEs r‘b  db
Distance to mediterranean climate areas
b adel U sblse U dlols
0.052 -0.073 0.060 0.164 ap e (Bl Gb
Distance to semi-humid climate areas
3L bl U adsle
-0.181 0.102 0.175 0.234 gﬁbﬂ Vﬂb  db
Distance to humid climate areas
: 3L sble U alsle
0.860 0.513 -0.092 0.217 A S L
Distance to very humid climate areas
L 3l el
0.005 -0.082 0.012 -0.173 Gl e
Elevation
s o 51 e Yoo mew gl b bl b sl
0.035 0.057 0.001 -0.075 Distance to areas with elevations 200 - 600 m above
sea level
L3 glaw 5l e 1o e=8e e gLl L Gbla b olsls
-0.004 -0.011 0.015 -0.258 Distance to areas with elevations 600 - 900 m above
sea level
s gl 51 e Qe oo Yo gLl bl b ol
0.017 -0.015 -0.005 -0.251 Distance to areas with elevations 900 - 1200 m above
sea level
Ll);cla.w)'\f.a IAREEA RO CL&SJ[;_&};LJUML%
0.017 -0.049 -0.009 -0.014 Distance to areas with elevations 1200 - 1600 m above
sea level
Uy o 5l e Ve emTee plisyl b bl b Al
-0.225 0.122 -0.086 0.237 Distance to areas with elevations 1600 - 3000 m above
sea level
| ,,K.S/' Ll U sble U alole
-0.225 0.015 -0.032 -0.203 4 kb
Distance to areas with conglomerate formation
- Lyl L osble U dole
0.035 0.006 0.716 0.159 Sop b b 5
Distance to areas with Diorite Formation
ol by iy Sal K w3l L bl b dols
0.026 0.055 0.019 0.040 Distance to areas with Reefal and marly limestone
formation
Swanle 5 Sal w3le b sble U dols
-0.016 -0.019 0.005 0.219 Distance to areas with limestone and sandstone
formation
Sal «Kiwaule 0l Lsle b gbls b alob
-0.160 -0.003 0.001 -0.132 N
Distance to Marl, sandstone, limestone formation
Gl S 5 L Sl o585l b bl b alsls
0.022 -0.031 0.016 -0.049 (Cls 52)

Distance to areas with Acid lava flow (Rhyodacite)
formation
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u;”ljfu.wj JAL&
Specialization 2 Sl n g
V3 v3 | lele .
et 0 ! e Marginality Habitat variable
Factor3 Factor2 Factorl Factor
(4.33%) (12.99%) (23.46%) 55.5%
s SLaaisl K Ll b gble b alul
0.108 0.032 -0.051 0.108

Distance to areas with volcano- sedimentary rocks
formation

GSrlsS dsle b sbla b alols

0.022 -0.018 - 0.003 0.022
Distance to areas with Quaternary Formations
S K 1,0 Sty slae S 5l Ay b alols
S 1 Lo /an;ﬁQWWUL}Q&
0.013 0.059 0.032 -0.181 VS S < VS

Distance to land unit of relatively high mountains
with limestone and shallow to relatively deep siol
with a outcrop

6\)]}) °J'if.°"‘ij.ﬁ Cw)‘ VS 6L“°j§ ;;"b‘ J.;-\‘j b alols
L 13 050 Ko Grartrs B GaseS Sbt b ile WSS
-0.049 0.028 -0.020 0.214 u:‘<*"" b oo gto L

Distance to land unit of badland marl formation
low mountains with gravely, shallow to relatively
deep soil and medium to heavy texture

5 Sl G b wii o slae S 1) a5 b alols
b daos g0 3l b Grastass B GoopS Sbr ( Slaiais
-0.116 -0.791 -0.230 0.259 P

Distance to land unit of limestone & volcanous
high mountains with, shallow to relatively deep
soil, medium to heavy texture

9dke J‘G L: CL?jA GV &Lhejs L;Jib\ J\>\j U alole
oS sl S b oy s glaassl b 5l Kz
-0.249 0.177 -0.605 -0.039 GeseS b

Distance to land unit of relatively high mountains
with round summit,volcanous rocks and tuffs, thin
and very thin soil cover

j@wigmp@:f GlosS sl uxly b alsls

e L Grartas b Gas oS o S L S S5

0.027 -0.028 0.043 0.046 . . . . .
Distance to land unit of high mountains with
volcanous and metamorphous rocks,very shallow to
Relatively deep soil, heavy texture
G 5 55 3L a o glaag Sl Al b alol
0.005 0.017 0.001 -0.361 GoopS B GarpS o S L Sal o

Distance to land unit of high hills With runcinate
summit, limestone, thin and very thin soil cover

Vof
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Continued table 1.

u;”ljfu.wj J.ALO
- Specmth:mon — o Sl e ol
ity 02 e I s Marginality Habitat variable
Factor3 Factor2 Factorl Factor
(4.33%) (12.99%) (23.46%) 55.5%
3 S Sl L gl oS slaag Sl Al b alols
b lao st Sl b Grastass b oS St o (Sas 5 (Sal
-0.037 0.062 - 0.005 0.149 wﬁw
Distance to land unit of low hills with gypsic,
calcareous and salty marland, shallow to relatively
deep soil with medium to heavy texture
5 S anle b @l o Gty slaeg 511 A5 b ol
U@uppwwuwrs&u@\fj&s
0.008 -0.100 0.011 -0.123 wﬁw
Distance to land unit of relatively high hills
sandstone & conglomerate, shallow to relatively
deep siol, light to heavy texture
oS b S S3L U Gres B Gresdas St (1 o 5150
-0.082 0.016 -0.039 0.067 . . . . . .
Distance to land unit of relatively high hills with
flat summit with alluvial, relatively deep soil to
deep soil, light to heavy texture
Geastas b Goas oS Sbt L il s il 51 b alols
-0.096 0.083 -0.082 0.031 e L L
Distance to the margin of the river, shallow to
relatively deep soil, heavy texture
s Aoy
0.002 0.001 0.001 -0.026 ’
Slope
M)) Ve-Yo g_m;rb‘_;.bt.dt; d-LﬁLﬁ
0.001 0.004 -0.008 -0.082 T
Distance to areas with a slope of 10-25%
Jaﬂ)) Yo« Y L ‘_BLL.A G &Lﬁlﬁ
0.003 0.005 -0.005 -0.099 T
Distance to areas with a slope of 25-40%
deoys =T i b bl b alsbs
-0.001 0.006 -0.005 -0.024 T
Distance to areas with a slope of 40-60%
deoyn Tl i et U bl b alols
-0.005 0.007 -0.001 -0.042 2 et b S

Distance to areas with a slope of over 60%
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Table 2. Continuous boyce index for habitat suitability algorithms
o e gn wled Elae Gl

Boyce Index + Standard deviation

Ssposle :Sks 0,5 i Sl o, S PSSP
Harmonic mean algorithm  Geometric mean algorithm Median algorithm
0.864 + 0.097 0.012 + 0.733 0.209 +0.553

e s 0L Jole o 305 b s3] sthae ooty sy Sl = ¥ U5
Table 3. Area of juniper habitat suitability with Ecological Niche Factor Analysis approach

Suitability sl iy kS
s L3 Lo s o Unsuitability Habitat Quality
Total High Avrage Low
Aoy J&A Loy )L’l&h Loy )L‘I.iﬁ Loy )L&A Coloe
% ha % ha % ha % ha Area
e@aj\}.;
85794 8.35 7162 12.54 10755 6.28 5387 72.83 62490 )
Biosphere
S,k
8926 23.99 2141 34.14 3048 10.96 978 30.91 2759 k
Par

— 0 .
= =
N
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P S T S A M T

Predicted/Expected ratio

i
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12
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Habitat suitability = o8iug, Congllae
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Figure 2. (P.E) curve for Harmonic mean algorithm for habitat suitability modeling
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Figure 3. Classified habitat suitability map for Juniper in Arasbaran Biosphere Reserve
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Abstract

Juniper (Juniperus foetidissima Willd.) is classified as a Least Concern (LC) species of the International
Union for Conservation of Nature (IUCN), but its distribution has decreased as a flagship and longevous
species in East Azarbaijan province during last decades, and hence it is important to protect its habitats.
In this research, the habitat suitability of Juniper in Arasbaran biosphere reserve, as the only habitat of
this species in Iran, was considered. For the habitat suitability modeling of this species, Ecological Niche
Factor Analysis (ENFA) method and ENFA software were used. Results showed that this species has
narrow ecological niche and is sensitive to habitat changes. Information layers determined as affecting
variables on this species include slope, aspect, elevation, land form, Geology and climate. Results
showed that 27.17% of Arasbaran biosphere reserve were suitable for Juniper. The suitable habitats were
recognized to be in areas with elevation range of 330 to 1500 meters above sea level, 10 to 60 percent
of slope, hillsides, mediterranean and semi-arid climates. The results of this research is suitable for
sustainable management of forest ecosystems, reclamation and land protection.

Keywords: Juniper (Juniperus foetidissima), Arasbaran, Biomapper, Specialization.
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