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Figure 1. Study area map (Dinarkouh protected area)
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Table 1. Variables used for modeling

&g s T s &
Type Abbreviations Description Unit Source
Biol Nl gles :Sle s Kl a3
Annual mean temperature °C
Bio2 &l Lgli:; 2als Q:QL:‘ J\;J:}L.e a5
Mean diurnal range °C
RSl . Jbe 53! A=l 054  www.worldclim2.org
DT Bio3 . . .
Bioclimatic Isothermality Unitless (Ficketal., 2017)
5 sl d=lg Ogs
Bio4 sl 7o
Temperature seasonality Unitless
Bio5 e ole o 20 S Los Sl 318 Bl a5
io
Max temperature for warmest month °C

ARRY%
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Comtined table 1.

& ba e Al &
Type Abbreviations Description Unit Source
. Jl ole R FS e e JﬁU} A‘deﬂ“ s
Bio6 Min temperature for oc
coldest month
SUL gles aals _ .
. 3l S Sl 4 s
Bio7 Temperature annual oc
range
o Fsh e sl Sk
15 sl
Bio8 o R
Mean temperature of C
wettest quarter
A oSSl gles L,:{,L:A
Bio9 b 35 < e
Mean temperature of C
driest quarter
e S sles S0k
15 sl
Biol0 b A
Mean temperature of C
warmest quarter
i slos S5l
15 sl
Bioll sl od s
Mean temperature of C
ol coldest quarter www.worldclim2.org
Bioclimatic Biol2 sUle 5oL e ke (Fick etal., 2017)
Annual precipitation mm
ol e S Sk
. Sk
Biol3 Precipitation of o
wettest month
ol (S ok ;
Biol4 ipitati i A
10 Precipitation of driest
mm
month
. Ak A=l Ok
Biol5 Precipitation .
. Unitless
seasonality
b aw o SO 5L
- v ke
Biol6 Precipitation of
mm
wettest quarter
aale a o S S 20k }
Biol7 ipitati i A
10 Precipitation of driest
mm
quarter
b dw e S 550
Biol8 Raviniote A
10 Precipitation of
mm
warmest quarter
aale dw op o 0L
. S s
Biol9 Precipitation of
mm

coldest quarter

A
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Comtined table 1.

iy )L~AJ.>'\
Type Abbreviations

Description

Unit

&
Source

Bio6

Jlaole o 53 o bes JB\J}
Min temperature for
coldest month

°C

Bio7

SUL gles aals

Temperature annual
range

°C

Bio8

o ip sk e gl Sl
ole

Mean temperature of
wettest quarter

°C

Bio9

A oSSl gles L,:{,L:A
wale

Mean temperature of
driest quarter

°C

Biol0

e S sles S0k
aale

Mean temperature of
warmest quarter

°C

Bioll

el

a3 gles J:ill.:ﬂ
aale

Mean temperature of
coldest quarter

°C

Bioclimatic Bio12

Sl ok
Annual precipitation

Mm

Biol3

ol e S Sk
Precipitation of
wettest month

Mm

Biol4

ol (S ok

Precipitation of driest
month

Mm

Biol5

b ok
Precipitation
seasonality

Unitless

Biol6

wle av p Sosb e 2L
Precipitation of
wettest quarter

Mm

Biol7

Precipitation of driest
quarter

Mm

Biol8

anls 4w u’lJ:'(’J§ AJZJL-
Precipitation of
warmest quarter

Mm

Biol9

aale dw op o 0L
Precipitation of
coldest quarter

Mm

www.worldclim2.org
(Fick et al., 2017)
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Comtined table 1.

& ba e s e
Type Abbreviations Description Unit Source
sLP - e
Slope Percentage
PS5 ASP S 4
Topography Aspect Degree
DEM al -
Elevation Meter
S e
Shedy s SRAD Sl AL
Solar Solar Radiation
Radiation
Sk SOIL St oIS
Soil Types of soil Class DOE, 2018,
S akobs FRWMO, 2010
sl DISR e ~
Distance of Distance of roads Meter
rivers
A iy NDVI
NDVI
L,y 3l sl DISV Lal=sy, 3l alols e
Distance of Distance of rivers Meter
Village
G s GEO ot e -
Geology Geology Class
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Average Sensitivity vs. 1 - Specificity for Quercus
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Figure 2. ROC curve calculated by MaxEnt model
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Table 2. Percent of contribution of variables in the model
oS Hlin Loy P CSHlhs Aoy e ol
Percent of Conribution Variable name Percent of Conribution Variable name
Ll el s !
14 o 6.33 G
Geology Elevation
1.4 Sl syl 20.3 _ _
rIR Distance from village
Bio2 Biol
1.3 Wl3ss slos auls Sl 14.2 Sl sles 5 Sils
Sty 5 dsls Biol7
1.2 _ _ 8.7 e 5 5L
Distance from River o7 oo
S U e o
0.9 - 6.2 o
. Solar Radation :
Land cover
- Skl
0.4 i 4.1 . &
Aspect Soil type
s Biol6
0.4 t 3.1 . N
S|0pe wnle Lﬁj"u}bf U")tf
0 A by parle 7 Bio7
' Sl cles auls
NDVI T S

AR
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Jackknife of AUC for Quercus

aspect
hio1
hio16
hio17
hio2
hio3
hia7
dem
geo

landuse

Environmental Variable

ndvi
river
slope
soil
srad

village

| Withoutvariahle =
With only variable ®
4 With all variahles ®

0.49 050 051 052 053 054 055 056 057 058 055 060 0.61 062 063

AUC

Figure 3. Relative variable importance based on jackknife
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Figure 4. Response curve of Iranian oak to environmental variables in the study area
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Figure 6. Final suitability map of Quercus branti
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Figure 7. Suitability map and thresholds
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Abstract

Understanding the dynamics and spatial distribution of plant species is an important strategy to
conserve biodiversity. Modeling the distribution of plant species is one of the important methods in
this field, which uses appropriate indicators to identify the relationships of different environmental
variables and evaluate the habitat suitability for a species. In this study, in order to identify suitable
areas for the presence of Iranian oak, which is one of the most important tree species in the Zagros
forests in Iran, the model of maximum entropy (MaxEnt) was used. 16 environmental variables
including topographic, climatic, and soil variables were used as independent variables and occurrences
of Iranian oak were used as response variables. In order to evaluate the model, the area under the curve
(AUC) was used. Jackknife method was used to determine and evaluate the importance of
environmental variables. The results of this study showed that the MaxEnt model had a high efficiency
with AUC: 0.98 and the mean annual temperature, elevation, and precipitation in the wettest quarter
are more important. In addition, aspect and NDVI were the least important in model construction. In
this study, the suitability map of Iranian oak in the study area was prepared, which can be a reliable
source for managers in planning to protect and rehabilitate deforested forests in the study area.
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* Corresponding author Tel: +989301951260
131



