v VFe O‘:.AM)'9}:{?/Y' olous /o2 Lo oyl b K wlidips

"u‘:‘&sf d&"
a3l b @MW) Ll 4,3 (Pistacia atlantica) & aigS WidS1y (g5
(MaxEnt) (o9 561 diguii (9, 5!

sl b @lie g (55,9LS @gle oy
oln! gdSe (wluiey

Eeronl 5o o7 (U Lo umen T (gougo e o315 015 e g

Al o8l ¢(g5yaliS” 0aSuiily ¢ JSin o o (6585 (ggomitily =)
(a_amoli646@yah00.com : Jgguw odiuu53) cpMsl oKl ¢ 65y9lisS” 0aSLiisly ( Kix pole 09,5 Hluatils =¥
eMg" olKuisly ‘L;)'”LIIS 21l ‘Jij? F}l.c o,; )Lg.!t.w‘ -y
Glgam waS oKl ¢ oo pole g Ldljin 1Sty ¢8> ats gel il ¥
Ve IV INY s pdy gl A CRIARV AR Ry
WAL i

bgumo 0352

255 2 BAiSS o o g blis (ool 53 (limm Sl 5l ool Jii] o sloolSinj 5 baisS 155 g Sl Candy (e 13D 9 dode
Sibey 3l aies el 3 9300l ilese (Senys 350 Sl il )3 5 )l985 1) sy ulide y3 glaisS Cldllan g yid 3 d2dgr 5 (loj Lol
o IR 5 cblis guncagdy) glp die ble (ololis Baaly (alS cbhaisS (Sl gjlodde Db e odlitul &sS (S (gile e
P 865 oyl drwg (miwlKal g 9,5 Sl by, 5l edlizul b (Pistacia atlantica) 4y 465 STy (gilwJse Banb adlbs opl Coul Coonl
L85 Syge e Gl

Ll bl clatsee 5 6)glaer ondisaiaiils (Bolas )b paiged g il o3lisal b (il yul s 1 &5y LIS pglaio (s 1409, 9 Slge
8399 gt B yite cal 50 diad Bp Gy yiito § (S gug5 et ¥ eisonldl o VA Jols laome Jolge a5 0 (95 ST 158l 5 )5
i SBAEE A iy yai by Gyee 4 MAXENE l38le 5 5l eolaiwl b Jawee jusie (slaaids b jauls (glaodly (o Lyl g wud eoliwl Jae
A5 a5 9yl Sl il gy Sl edlizl b S (ST

ine 448 10l iy blis 31, e iyt +/AFY L ol (AUC) & ioxie ) s b Jde o5 313 ol Jie b)) 5| Sl gl s Wil
0als 1l a3 dilale Lawgio @Yl )l ys dyd dield oo (la e 45 3> Lis 55 il S yg05] ol 1)) cunl i P90 (Bolas
Sl ] sl )3 65 ol s 21y 8l e a5 2 by s 31 ) 5 AYLo D)L« oleden

ol sl 0351 b IS 15T o (Lo it & Cupmss 4l 655 (5l Jo alsld )03 |y sotes 5 IS M 315yl s 1§ S Ao
Jbo 13 bl Lidsy 48 Liblis )5 ogay blis 5 >Mol Slolidl plosl g Lblis Gblis cducags) el i pto Slagans 5l 5 el

a3 e ilial ]y slal g cusls glag b o Cudae wild g 039 b sl B

S e ‘ui9)“l PRt VRS A PRV NN ulm;l il S u’o)l d.\.ﬁ.ls dlbb)ls

Wi (2 sloyiia g 45 jpi> pic g j0i LIS
5 Sy sl 365 51 5 Upgr s polis 008 el &S
2955] e iS5 0958 (ot 0 558 sl Jae
I Pl ade (el epeSl (F) cwl ands
055y 850 Jace (sl gaie I 5L slacudgime
bl opas de Juo ool @lyps sl 45 Sl @y
P o g Mo oy Bble ol (Jacee (glajuste
35 ly a (981 Jpol 5l adllans g dibaio ol s
S paiges & (dblie ) oy el mple 4l
...\ifu.a o3l Lloduis
Lo sl g o alad el 4y 515 o JSi 09 el
pyd yday g Mlodely g ye b &y LAl bl poza 4
5 SIS o SbidsS Cijgo 4y &5 d o S5 1 ol5 aslis
ooy el il 35 o il (sl S i o 55 b 5
wb)5)1)5 Sl g Sl )55 3590 5 0395 (St
1388 sl ol ot sl 5 S PO ol
e VY 5 cuwl a8 )S)18 0315 sleogSas, o
ol oyl ey o olaid] dgs a4 |y jeiS S colue
Y5 g delue ldl (oLl 5 (S5 0g bl davlye
2 S pyd g Conl goite (LS by (> cuslio (o2
FEeeee cwl o8l Sl dlde gla S I is
anl ols o Six 5 odudy ool Colus 5 ,kSe

dodle

kel 2 I ,b Jolse 5 LS slasios 1S, 5l al8]
S cblis 5 lul gyl poyng o pde ol Cuenl |
5 ol a5 yols b jd ohgh cusl Jyesp gl
Ol Sl slac o Lol Ly 4 basss Cunes
s 4 Ll £(A) Wloadagizme (3lel 5 T 5 lsn 5 ]
leMb! alllas (glp yoyiwd j3 d3dg g Sloj Cudgizns
Sbey cnlil s Bl > baigs sy 5l 3K
ol pade lp e Il laigS (i1 ile e
oSy dwgi sy pl 0 e bcydgisw
Lo e bapsite Sl JiS1y jl (LS ladiss
STy el 008 S | 4ndls Soauran ol 21
slagdsy ) b ojoyel ol ne JB s
loJse o GIS ldl i oMbl g 5 g55 cbo]
) fitad drwgs Sl wlidpgr )d Cas oty
ol pilie (lgS @j5 (Smoie e 4 (ol
STy 4Kl el WS il 3 50 Jagoms Jolss
S35 el i Lelse b cos 58 ol e
S e )l 518 (claisS f culd) g (iST 508
S)by e Jame gloyeSh p Laes laigs STy
oty ilisee slo)Ble 5 5 s, o9 ()
@ dlly b by cpl odes g Slodd (Byme (IS STy

1Maximum entropy



Granlojen 5 (21 Lojues (goige o @il o)y sog

A\ (MaxEnt) o551 distiy g, 5l oaliul b oM il 4> (Pistacia atlantica) 4o 465 STy (o5lo Jse

Sl g Jow)lez ol SI i S54sS]
oz ol 0515 9 (ST oS My dom cpl 4y g Bl
Cad oy g AVl Sl glod @Vl 1 Ske (slod
5 sl (6500 B 0 Gl Hblixe oKy,
g oy (Bldpg Gluogad adllas 4 (V) (g,laallgd
Ol )3 55 g8 g (B)lee @Jm @355 gy b Sl
)nms uu.)')ﬁl b as” ol lis mla); uﬁ)w ubub)al
SBladiges > Al e S g A».b.uo
aS ol ol gl s cpwiomen g Sl snscuily
5 Jlod glacaa ) e Sl 5 iy o jpas
oS 55 ool el 35 (3505 b S b b Slocss
Wl o &S Aited Sl Loy S5edsST slasls glyls
oo sboldd g (b slag )l K 3 (S 5 C)g0
i (V) hlKer 5 JUists b eslital (600
P9y 9 b Wl 3 1) adhos bsl <83 352y Jlel
s3] Cusdds ol 55,8 auslis ool MAXENT 4GARP
bk ypa> p S50 Jolge jllojw g (Suid (15 o5 0l s

GMJW L;lmm Cous Mm o Mu9>

isgy @if Gidie o M3e Gl b opls
ulie gblie olulid 5 2bj)l slp (od9) Olgieds Sl 0
25 518 olatulyjge dpog bk (slaJSia (b8
455 09l @i ot ¢lr i (T0) ohlen 5 SSL
Jde jl Wleun (slaaylagS” > Justicia adhatoda )l
22,8 edlatl CouSlo

JSize e gome ¢ (Anacardiaceae) awbs, Sl o 5l au
S o Ly i 3 S 2 £ Lo K5 T2+ g iz AV ]
b g3 Gl (S5 8 yo sl 550 45 il 5l S
&5 3 Ol 2 39250 slaaisS LIl o) sails ST Sy
US55 il aalllas (VD) dis 3,5 (gliils S5 S o
IS 5 b lidpe slo el calis Gual, g 3o coldlla
AR5 9 suCaglyl jslaieds ay 4555 (oldlpsa (1S (o)
G55 ol bl Sl oy (pizmen g (Bl (3lolie 4l
Copde g bl plisl ) Jadll oliyg; b alie sble )
9551 Jdos b, 3l edlizal b sgse sy, sy
Lol oad plool diiu

%9, 9 3190
a3 g0 4ilace

P @peyeghS Yerre dgds olue L Ml oLl
b gz )3 glwge Sl il ool )03 )3 5988 (28 9>
055 S (Slge g i yo slmogSandy b g 35l 1,8 oLl
Job YA 5 VBV 9¥0 (1 (5yd g U 08 Jled ]
.(\ JS.N) Cawl 0445 oJ)L.uf uﬁ)*"
d‘-"’d)lwb 9 Lmdm; \) OT doyd M oS p)@l Ol:.wl
F S e JSis pb L3l g @0 (S jlesids
sl 5l b (558 b &S el 03y58 cpx 05T

o 3l Bl Sl am g Sl el e 55 L e ST
5 Suid bl JKin meles i bdes il cla JSin
ol Wsdee gusne oSl e il Sidaes
b an bl s s Jobd cilisee 355 (sladisS I o S
cyb. Ol.ﬁ.u) ck&]l}]‘} ‘L}?)I ‘O’j’ ‘J)M; ‘).f:?Ul 3 ;[ia.>/’. w
.(\;) Ca.wl W) L&AAA)“ ) 5)1.5

5 SooXy Clidd Bl olpl p 4 S colue
(V0) ol 0ab 3yl b YYVOV -+ Joleo (e

eyl Jole aw ol o) il ) ay ote slocd
A Ly )5 sy cu g (bl e Wil > o
it b3 28 & A slacs 585

— (Q.persica + P.atlantica) 4 — bsl <o —)

S VSF.

— (Q.persica + P.khinjuk) Sous — boly s -Y
S Ve

YA+ -+ — (P.atlantica + Q.persica) bgly — 4y i =Y
S

S5 S e I &S i dawlga 4y (s
Cuotl j elain b golazdl o800 5l wlawsly ddlaie LSl
SIS Slsiea aS el ogMe ay €3 Ky (ol
DA )gdS 0y U K03 gmen b g pglie sl
B sl plad 5 Lyar o)l SBeol cblas o age
(V) 25 oo oalatw] calises (gloul 4y

4950 ioud )l WY guazes 51 gyl 05 S Al e
Feo ay cap lSlaB S8 a5 g dab 0)9e yieS
@b ke 5 il G35 Gl &5 9 bl
Shypoye Slp oSl d2gd)00 Capiph & Conn
9 0948 0 4 bR o515 4 drg bl 45,8
s iSa ya 40 lawgie jobay <oy dlol A Clus]
@ deg b aS 33,5 0 D5l alol VASeeeen Ay ols o
(8 2 jlp)S 00 Lawgio sboar) g Jpao (e
S35 i Sl Jpazmo 1553 powcSy il )l e e 9
(VF) 29 dmled 5 ¥V e e

b o)pls sladiss JS1y iledde pogad > 4251
2 by g Slllae aidn (09551 Jdod (g I eolazl
oesas Ll (YYAFATYY) cul ond pbol jeis
ol 045 plol (FAYF) a8 Sllllas oyl ol slawiss
Sl 4y Sy 5 ) sl pegad > Jnl b
OhBen 5 23 so b ol oadplonl i glagybg) 4
@39 » wll e Pl Gepie 4 Gladlae 5 (V)
» (Pistacia atlantica) Ao b g diu 4565 Ll
5 ooy ddhte > ly s)lisu 5 Jbeylee !
lod j1 ol oy} yuito VA ) adlllan o), aizsls
e Jue (6399 plgieds «(BS 58 iite 4w 5 (5L
iy a a8 o ol gls b edlael (MaxEnt) g 0l
cshad Ol g Lod bl @l s daly il o)L yl5ee
w85 oldyg) Cangllan s )3 1) whe (i Lod
Ol e & (S )3 35 (V) e 5 (58 il



WY

tanlojen 5 (26 Lo )nes (goite (o wdljialie 2

VP uLu.wo) 9 ).ulat AR b)lo.a.f: /I“’b‘) JLw ul)}l L;LﬁJio wufy

4 0l oy slie il al sl Lo oS il
Spo g osbye (S ogbye g dpe (euldl o dilaie
Suiddags 93y Qoo ye dosi ip) s ye dowd o SliwngS

(V7) 98 o s 30

46°6'40"E 46°40'0"E 47°1320"E
L L I

47°46'40"E
!

Syls Bpd g = o) Jled caa Ysexe oS (gilge
2 Uy mew gl wSle 5 Blas ol asl, S

.M);;o\"\.. 5\=. *‘ﬁ"")'”"fot'*"
loa (glod &Sl &4 dagi b g il 29 SliwnsS o> 4

33°53'20"N+

33°20'0"NA

32°46'40"N+

32°13'20"N+

0 15 30 60 90 120

O 1555 38 M1 ! s

[33°53'20"N

F33°20'0"N

[32°46'40"N

[32°13'20"N

4(1%"40“1-‘,

46"4;)‘0”}3.

T T
47°1320"E 47°46'40"E

ol el cdge - S
Figure 1. Location of Ilam province in Iran
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Table 1. Environmental variables used in modeling the distribution of pistachio species in llam province
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Figure 3. ROC curve and AUC value of pistachio species distribution model in Ilam province
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Extended Abstract

Introduction and Objective: Determining the distribution status of species and habitats under
their occupation is very important in species conservation and management programs, but the
available time and budget make large-scale species studies difficult and in many cases impossible.
Therefore, in this field, species distribution modeling methods are used. Modeling the distribution
of plant species with the aim of identifying areas prone to conservation conservation and
afforestation is important. The aim of this study was to model the distribution of pistachio species
using methods and feasibility study of the development of this species in Ilam province.
Material and Methods: For this purpose, the presence points of the species throughout the
province were collected using stratified random sampling method and their geographical
coordinates were entered into the software MaxEnt. Map of environmental factors including 19
climatic variables, 3 topographic variables and snow cover variables were prepared. These
variables were used as model input and the relationship between attendance data and
environmental variable maps was defined mathematically using software. Then species
distribution prediction maps were prepared using Maximum Entropy (MaxEnt) modeling method.
Results: The results of model evaluation showed that the model with the area under the plot curve
AUC: 0.947 has an excellent prediction versus 0.5 which means that the prediction is random.
Jack Knife test also showed that the model was successful in predicting the distribution of
pistachio species and the factors of annual temperature range, mean temperature , isotherm index,
annual precipitation and altitude, respectively, had the greatest impact on the presence of this
species in Ilam province.

Conclusion: The results of this study have provided key and important information about the
tolerance range of Pistica species to environmental variables. This information is effective in
making management decisions to prioritize conservation areas and to take remedial and
conservation measures, especially in areas where vegetation is being degraded, and increases the
chances of success in planting and rehabilitation projects.
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