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Extended Abstract

Background: Because human and non-human factors are present in most part of the Iranian
northern Zagros Forests, an extensive portion of the forests in these areas have been lost or are at
risk of destruction, making forestry initiatives increasingly important for the environment. Even
enriching the existing forests is a particular approach to dealing with the quantitative and
qualitative degradation processes. Furthermore, afforestation is a strategy for recovering degraded
areas and is recognized as a method of protecting soil and water, combating desertification,
providing wood, and increasing carbon and nitrogen stores. The selection of suitable tree/shrub
species based on expert opinion and decision-making model criteria is one of the most effective
factors in the success of afforestation and reforestation projects. The current study aimed to
enhance the Iranian northern Zagros Forests in the Perdanan area of Piranshahr and to restore its
destroyed regions (empty spots) by finding the most appropriate forest tree/shrub species.
Methods: In this research, all destroyed spots, clearings, and empty spots of tree and shrub
species were first identified and extracted as destroyed spots using the satellite images of 2022
from ESRI and the Google Company. To prepare the homogeneous units of the investigated area
in the Pardanan forest lands of Piranshahr (northwest of Iran, the starting point of the Zagros
forests), the topographical layers of the area, including slope, direction, height above sea level,
geological maps, land ecology, and the map of micro-ecosystems, were combined to prepare the
map of the ecological unit (homogeneous units) of the studied area. Because of the existence of
destroyed spots, gaps, and empty spots of tree plant species, three one-kg soil samples from a
depth of 0-30 cm were prepared from each of the environmental units. The soil samples passed
through a two-mm sieve and thensubjected to measurements of soil physicochemical properties,
including pH, electrical conductivity, texture, moisture, lime, nitrogen, organic carbon,
phosphorus, potassium, calcium, magnesium, bulk density, and particle density factors. The
findings of the soil samples were then analyzed with SPSS software to categorize the region based
on soil properties by generating a dendrogram of the retrieved parameters using the K-Means
Cluster technique. The acquired parameters were split into three good, medium, and poor stands
after being separated into distinct groups and identifying the limiting characteristics of the studied
region. The best species were selected through an extensive literature review of studies conducted
in the area of Zagros forests. A list of 29 species of the most important and best species as final
options was prepared and delivered to the questioners, which included university members and
forestry experts in Iran. The most suitable species were selected based on the examined criteria
and the soil properties of the region. Finally, the introduced species (options) were prioritized
independently for each habitat by the TOPSIS method utilizing the opinions of the respondents
(university members and forestry specialists in the forest areas of Iran), the AHP approach, and
the decision-making criteria (viz. power of adaptation, the cost of keeping seedlings and seeds in
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afforested regions, water and soil protection, drought and natural element resistance (e.g., wind,
pests, fire, etc.), growth rate, and seedling or seed purchase price).

Results: The findings of extracting damaged spots, clearings, and vacant spots of tree and shrub
species using remote sensing data revealed the presence of 141 places covering a total area of 685
ha. Decomposing the decision-making problem into smaller elements created a hierarchy on three
levels. The first level contained the purpose of decision-making, and the second level comprised
six criteria (maintenance cost, purchase price, growth rate, resistance, compatibility, and soil and
water protection). In the third level, options with 29 native species were examined through a
questionnaire among five experts, and finally, the most suitable species (option) was selected for
each habitat (good, medium, and poor habitats) determined by examining the results of the sample
dendrogram. The soil patches were separated and selected using the TOPSIS method. The results
of the TOPSIS ranking technique showed that Arjan and Ars species were the most preferred
species, with closeness indexes of 0.63, 0.65, and 0.64, respectively, in good/medium and poor
habitats, respectively. Walnut, sand, and hackberry species (with closeness indices of 0.489,
0.487, and 0.484, respectively) were selected as the most unfavorable species for afforestation
and forest restoration in these areas.

Conclusion: The adaptability of the selected species for afforestation and forest enrichment
projects to the region's current environmental conditions, as well as its low demands in
comparison to other tree species, are the primary success factors for these programs. Plants, on
the other hand, prefer certain conditions over others based on their biology and ecological
demands, such as the quantity of light in different life stages, humidity, bedrock, and soil depth.
Knowing these requirements will undoubtedly improve the accuracy of species selection and
planting site selection and increase the chances of achieving a satisfactory result. According to
the findings of this study, the studied region may be divided into good, medium, and poor stands
based on its soil properties, and each of these areas has the necessary potential for afforestation.
Nevertheless, given that each species has unique ecological demands, the relatedness of the
species' ecological needs to the current ecological circumstances in the region is a prerequisite for
the success of afforestation and reforestation projects. According to our findings, native species
are the best alternative for recovering destroyed forest areas, and nursing species are more
important than climax species in restoring degraded forest areas. The findings of this study can
help forest managers plan effective forestry operations, particularly in Zagros ravaged areas
(particularly in Iranian Northern Zagros forests).
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Figure 1. Geographical location of study area
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[ —

I 1 s o

sl pogase iy
Apparent mass specific
gravity

Fogram uuing Singhs Linkage

References ae Family o3lgls Scientific name _ols pb Species name &5 pb Number s,
Pourbabaei et al., 2012 Aceraceae Acer monspessulanum L. oSS 1
Behdarvand et al., 2012 Rosaceae Amygdalus communis L. &b pbly 2

Pirozi and Tavakoli, 2012 Rosaceae Amygdalus orientalis M. o5 3
Ghirati Arani and Moradi., 2015 Berberidaceae Berberis integerrima Bge Sy 4
Zarafshar et al., 2009 Ulmaceae Celtis caucasica Willd. okl 5
Dehnavi et al, 2012 Ulmaceae Celtis tournefortii Lam. 4Ll 6
Shahriari et al., 2011 Rosaceae Cerasus mahaleb mill. e 7
Khanhasni et al., 2013 Rosaceae Cerasus microcarpa C. g JUT 8
Ravanbakhsh et al., 2014 Cupressaceae Junipers excelca M.Koch o)l 9
Abbasi Qadi et al., 2018 Cornaceae Cornus australis C.A.Mey. J ol 10
Ravanbakhsh., 2013 Rosaceae Cotoneaster spp L. Culd 11
Khanhasni et al., 2011 Rosaceae Crataegus microphylla C.Koch Sl 12
Owfi, 2017 Moraceae Ficus carica L. gt 13
Alvaninejad & Ebadianinejad, 2017 Oleaceae Fraxinus rotundifolia L. SuoS b 14
Rostami kia et al., 2019 Juglandaceae Juglans regia L. 99,5 15
Mirzaei et al., 2018 Caprifoliaceae Lonicera nmmularifolia Jaub. and Spach o 16
Ghanbari et al., 2022 Rosaceae Sorbus aucuparia L. Sl 17
Mirjalili et al., 2021 Tamaricaceae Tamarix ramosissima Ledeb. Bl 8 18
Shekarchian et al., 2019 Anacardiaceae Piatacia atlantica Desf. Ay 19
Shekarchian et al., 2019 Anacardiaceae Pistacia khinjuk Desf. Sgmid 20
Shahriari et al., 2018 Platanaceae Platanus orientalis L. Sl 21
Hamzehpour et al., 2010 Rosaceae Pyrus communis Boiss. =I5 22
Bordbar et al., 2020 Fagaceae Quercus brantii Lindl. &yl bsls 23
Mahdifar and Sagheb Talebi, 2006 Fagaceae Quercus infectoria Oliv. giloslhs bsly 24
Mousavi Mirkola et al., 2016 Elaeagncea Elaeagnus angustifolia L. Ao 25
Maroofi et al., 2005 Fagaceae Quercus libani Oliv. Joss bsls 26
Ghasempour et al., 2015 Anacardiaceae Rhus coriaria L. Glow 27
Yousefi, 2012 Salicaceae Salix alba L. kW 28

Jozi and Moradi Majd, 2013 Punicaceae Punica granatum L. Bt 29




\AS

S 3 g @] e (2 gl olie gsbrle deal 55k 315,
VET IV olas [amsflys Jlo ol claSin bidps:

ol sy alopo 05 555 ool o jlims Ayl pglatons
ol S e b 3ej duglie b b lole b))
s) Ko olia 3 ems 5 Cogyl ol 5 b
L (Saaty, 1996) 15 pll (8 may) & b (0lest
4 byye paie 4 Cons gaw o polie dusloa jl osliz]
slacsjg Bl jl g 05 dnslro (o (g FYL haw )3 395
2 okg by ey bl p AS e ol Gy (o
A5 yees Expert choice lj8le 5
Cowlne Jilo

394 9 Oyna |y Lrglidd ()53l (CR) (6555l Copns
iy Bl o i 1) odelcuwddy (slacyglgl 4 slozel
yure Slalie ()5l 51 Glisebl auly il cluslie
Cauws &5 Jloj (Beygi Heidarlou et al., 2014) ¢
ol g6 6 lalio (5,53k il 1) 51 a8 555k
g0 )3 dwbxo | L g0l 51 (Mehregan, 2009)
Sy polis (ke (CV) )85l 132 5 (MSV) (559
(6l s Wl?m Gl b dwlos (Mmax) 5555k
0300l by s g ol Canwdey (V dlayly) (CI) (5,850 (s L
ool P REAS canl S5 4y p3Y .0 duslre CR (Y bl
25> MYF (lne (23) bojline Sass & d2gi b (singl
.(Mehrgan, 2010) . «: )5

_Mmax_1
€l =" (V) ala,
CI
=== Y) abal
CR= (V) )

et U 31 03wl b iy 357 o led (059 Sy oy
(glazss s 5 (550 saaieS) olbylas 4] 4 dn g b

Sllas 3 slite pl g cuenl gl was bl &
b lajlee cplpls aiin Ko il ge 5 )8
Gl laylse g oad (23559 9 dulie SouSG 4 Cus
ol NS B YL Cuenl 4 3 i Cueal
d)‘fw ui)” )\ ool b W) ul?:u‘ dl!b)lﬁa.o =
By maase @llas 5l 88l 5 el 0)lxe i
408 M hey cpl )0 NAS gaCaglsl Aol yiuw y (slap )
potcte () p SUSS cpl il oads S5 paslin alwge
deoly L1y alols 1 eS Bl sl 438 &S cowl ouds Ly
by alol ooyl g (0See b i) Cuto gllas
ol o sl anily (See clls oy ) ke wollae ol
23 el gy dansgds adgl (359 plonil sl ye Jimgy
JSis ¥ (ND) (wlido (o e ple JoSlS 5 (0905 dny
O =Y (V=ND x Wn xn) 55 wlhde (o e yile
Jbe Cpus =0 (A—y A+) bt g Cute slaJlon)
£5) 425 o (ol Alol ) olinul b ol (sboojlul
(dim 5 dil +) b Jlosy) 51 (SIS (gl o3zl 5,90 435
Jooly s o (o Alols olsl 2 435 50 45 e —F
T Gy 5 o piaslio (sicuglgl -V g (cli+) Jlon]
05 )53 Jolpe il sl 9y (olil 2 3a5 (il 5
Fazlollahi ) i pbsl YV 45,5 Excel jlbles ;o

Slaads y3 g ()3 Gladigs LD )3 yige elge

Slaoid )3 9 (550 sladisS Llsal gly calise Jolse
92 4 (I sboasl) oad 55 bl silwjl )b
s (Jalge gl Jolge 895 o i 466 5 4l 09,5
b cailaie bl b 5,055l (sl g3 5 53 (glaaisS oS
4l )0 39590 (sladisS ylo jl 03 yuS mlis ygye 5l oolitl
cnlts (glyls b Lo &8 oy Olsel o Jlad w1 (g,
00 bl Gl Jelse cpl il Lol b p3Y (6,550 o
dabaio ol Iylyps ulel p (glasss s g (2300 gladisS
S d.l>)4o » u\?w‘ uLJo.C L)"\'“) uL.ol dl).g W)y )90
oo 53 033 S5 SadisS ol sl Jolys in
CBlS i ogsl oty bl g Lulys o el S,
2,5 399

oz 5 bl g S o pige QB polaiods (s
oSl S ojg 3 oad ploxil laimghy wlie g0 b
5480 BasS (n e 9 (e etee J 95 YA Cund (V Jo2)
Wb 305 cpl )3 Bokigh Glasp Jig 45 Gy

5 550 W5 V) oy 90 Gaal S cdm dls o
DS (el (s polatedy ikl ) (slaes
& ool Jled w515 oS 3 ) SR Gl
wibio S g Ol 5l cblis i )55l ©)08) jlae
b 5 SIKx sloacye )3 jod 5 b Jls 5yl 4 ja
S (b Jelse plp > Caglie 058 S Copu
(SAuAS ) dubro jolaiedy .d)S )8 llis,lS cugliad
s oS 29y 5l padls 5 bajlne (s slagyjs
485 4 el Jio (6399 Gl 5 48 o3lisl (o
3ol b (555 ol gljleme (g (gl
(AHP) (51 po ddus Juloss 31,8 (335,

Jolis 48 b oyl 0,5 g i blis (58,5 s )3 |
29 e o llyd (gaass gl plain (58,5 ki
» {Groselj et al., 2023) oolasl Mo (53,5 ol
ks 3L s 21 sl 5 gybty bl pIS i
Sbrog)S g (Lolid)lS” (3905 asedio ds)lhme (y (o5l
Sllos a)lns (295 Cluglio plxl g (23059 5 waouss
3 e i 3 oo 3y O ol a4yl
Jol p5 3wl ol ot 5 it (65l duasloro
Saiss Sl p S5e Jolse (oS emen ) & alse
Silos 5 IR Clles lp Gl b (B
e i Ll Joloe i) w1505 ol Aitad e Ui
auin wibio SB g Ol cblis e ()55l ©ya8
@35 o ()R sladoye 13 5ok 5 s ()RS
SIS Ay alaie SB o Ol jl cblas 5 < 6,55k
Caaglie 018 ol ()8R (sladoye 13 55ds g bl
oy oy g g ST Bl 0b) (b Jalge 2l
Fazlollahi ) w3e ,4 b Jd b3 CuasB 5 90 ¢ Ay
b)) yelaieds x dls yo 4> .(Mohammadi et al., 2014
d)% u»..a.«a.’?:m 9 aolRissls _\.:.':'L»I )‘ ).O) a2} )‘ sL:a)L.aw

adolidiu p (w9 05 03liw] jouiS  (IKin> (sladsye )



(et o 9 I e o gl ol gl sen) (s gl

A b o515 G S silocie sl Sz g (B3 sladiss o cwlie Sl

2 b ) owliSE byl Sl el m gl )Sg)0
9095 dw > oy 390 dilale (gdiog)S @l (lul
(Jole g (Gig Cush) uads SlpyS el dw (polal
adbate jial)l d cpl oll gyl jload ploxl (ganog S
(F JS) 2 s g3 9 unids clangie oSy 4 4

85 35 1o 480 bl
Identifying the destroyed gaps

L
Soil sample preparation
2lRuislojl 43 Jlusy!
Send to the laboratory

S g3l o155 45
Preparation of dendrogram of soil paramaters

Jole o)lgle v s (Mohammadi et al.,, 2014
a3 o i |y psls gudss

sl yiol ) 008 Sz sla el (anddl 3
(ismyp 29e dihio SB (gladiges | ord glsel

¥ Ced 45

Preparation of species list
ompl dalidos ) a5
Preparation of TOPSIS questionnaire

S, & gLt

Send to experts

Aol s gaerd

Collection of questionnaires

ol Jso 45
Preparation of TOPSIS model
AHP doliisyy b I slne 555 omesd

Determining the weight of criteria with AHP
questionnaire

Sy, SSE 4 b 438 (s e

Determining the weight of options by habitat

i Jolye ol ¥ S

Figure 3. Flowchart of research steps
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Figure 4. Soil characteristics of the studied area (soil limiting factors) by habitat
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Table 2. Geometric mean of pairwise comparisons of experts and weights of effective factors in species selection

Weight o3 6 5 4 3 2 1 Factor Jole
0.421 8 6 4 6 6 1 Power of adaptation (5,55l <48 1
0.149 7 4 3 6 1 Water and soil protection S5 ¢ U jl cblis 2
0.037 2 1/8 17 1 Maintenance costs (¢,l¢55 4y 5 3
0.308 9 7 1 Drought resistance (Suis 4 Cuoglin 4
0.057 4 1 Growth rate A, cas yu 5
0.028 1 Purchase price 4 53 o 6
CR=0.78 VA 5 5 s o

bl s 0 515 Gla i Cg3 sloolSiing) ;o (6 ) SIS (glp cslin slaaisS Goucagyl g (oms (59 Y Jgo

ol )
Table 3. Relative weight and prioritization of suitable species for afforestation in good habitats of northern Zagros
forests based on TOPSIS method

e . 4 Cunglie £S5 Jebls
W, Qo A wpced 4 M’: ) S eS ) Syl ) S5l o8 e pl 455 pb
Rank  Final R Purch : i : - P £ e ci
TE e OTRRS Rel Goun rek DO g Mo reko Wi Rel S sceifenme S
rate € costs protection
Amygdalus .
1 0.62831 1 0.00288 2 0.00459 1 003129 2 0.00269 1 0.01390 1 0.04318 Raiptiidv 55)
2 0.55695 2 0.00220 3 0.00459 2 0.02396 1 0.00351 2 0.01390 2 0.03306 monspessulanum e
L.
3 0.56047 3 0.00220 1 0.00600 3 001760 3 0.00269 3 0.01390 3 0.03306 Cﬁm%dnai'suf &b phsb
4 0.56660 6 0.00162 5 0.00338 9 001760 11  0.00137 4 0.01064 9 0.02429 Juglans regia L. 25
5 0.53750 5 0.00220 15 000234 26 000196 14  0.00137 12 0.00782 26 0.00067 Sorbus ducuparia Sk
6 0.53641 14 0.00112 7 0.00338 19 0.00440 5 0.00197 5 0.01064 19 0.00607 Juglans regia L. 55
7 0.53057 8 0.00162 8 0.00338 24 0.00196 8 0.00197 11 0.00782 24 0.00067 Sorbus B‘L“C“Pa”a Sl
8 0.53033 11 0.00112 9 0.00234 6 001760 12 0.00137 7 0.00782 6 0.02429 Junipers excelca ol
9 0.52936 7 0.00162 14 0.00234 23 0.00196 22 0.00022 10 0.00782 23 0.00067 Cornus a]\b'l_i‘;a"s Jobs
10 0.52584 9 0.00162 16 000234 27 000196 6  0.00197 6 0.01064 27 0.00067 PVVUSB%‘i’g”Sm””'S Y
11 0.52226 12 0.00112 10 000234 7 001760 13  0.00137 3 0.00782 7 0.02429 Cotoneaster spp L. cuis ,a
12 0.50411 4 0.00220 11 0.00234 11 0.01760 19  0.00088 13 0.00543 11 0.01687 Ce’asﬁi’naha'e*’ e
13 0.50313 13 0.00112 17 000150 8 001760 7  0.00197 9 0.00782 8 0.02429 P'a‘ac'ae';‘}'a”“m @
Crataegus
14 0.49871 18 0.00040 12000234 13 001222 25  0.00005 18 0.00195 13 0.01687 m|cr0ph31/1lla S5
C.Koc
15 0.49844 10 0.00112 4 000338 5 001760 20  0.00049 15 0.00348 5 0.02429 Celtis ‘O:r;”ef"’“' b
16 0.49842 16 0.00072 6 0.00338 16  0.01222 23 0.00022 14 0.00543 16 0.01079 Cems\xﬁﬁfgas'ca ol
Cerasus i
17 0.48827 17 0.00040 19 00008 12 001222 24  0.00005 17 0.00195 12 0.01687 microcarps C. g U]
18 0.48690 25 0.00004 22 000038 10 001760 9  0.00197 16 0.00195 10 0.02429 Q“ercugl'ig'eC‘O"a aila s boghy
19 0.48670 22 0.00018 26 0.00009 21 0.00196 10  0.00197 24 0.00087 21 0.00607 P'Sta%iskth'm“k s
Berberis ..
20 0.48670 2 0.00004 24 000009 17 000782 26  0.00005 21 0.00087 17 0.00607 Infeaa S e K5
Fraxinus ol
21 0.48670 27 0.00004 25 0.00009 18  0.00440 27  0.00005 22 0.00087 18 0.00607 rotundifolin L. s
22 0.48670 28 0.00004 27 000009 22 000196 21  0.00049 25 0.00087 22 0.00270 Punica g’a“at”"‘ It
Elaeagnus .
23 0.48670 29 0.00004 28 0.00009 28  0.00049 18  0.00137 27 0.00087 28 0.00067 angustiolia L. e,
Tamarix
24 0.48662 23 0.00018 21 0.00084 25  0.00196 17  0.00137 26 0.00087 25 0.00067 ramosc{sls)ima PRI
Ledeb.
25 0.48572 15 0.00072 18 000084 4 001760 4  0.00269 19 0.00087 4 0.03306 Q“e’gﬂfvﬁba”' Jscss bl
26 0.48627 19 0.00040 23 000038 14 001222 28  0.00005 28 0.00022 14 0.01687 Ficus carica L. ]
Lonicera
27 0.48606 21 0.00040 13000234 20 000196 16  0.00137 23 0.00087 20 0.00607 nmmularifolia o
Jaub and Spach
28 0.48636 24 0.00018 29 0.00009 29 000049 29  0.00005 29 0.00022 29 0.00067 Salix alba L. 1
29 0.48552 20 0.00040 20 000084 15 001222 15  0.00137 20 0.00087 15 0.01687 Rhus coriaria L. Bl
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Table 4. Relative we?{zht and prioritization of suitable species for afforestation in moderate habitats of northern Zagros
forests based on TOPSIS method
. Cuad 5 e 4 Canglie “ ! el @)% "
4, oy g, N a5, e g 5 45, oS %) Sk 45 55l ols ol oS
K JFinal Rank r Rank  Orowth Rank ank Mainten ank  Waterand e e Scientific name Species
Rank  eight ank  Purchas Tate an Drought Ran ; Ran soil Rank Power of i hame
e price resistance costs protection adaptation
Amygdalus .
1 0.64922 1 000321 26 0.00013 20 0.00233 15 0.00030 6 0.12098 1 0.06122 Feibtiiav o5
Junipers
2 064922 15 0.00045 25 0.00013 19 0.00233 12 0.00122 15 0.12098 2 0.06122 excelca o)
M.Koch.
Piatacia .
3 061873 27 0.00005 10 0.00209 7 0.01458 1 0.00617 1 0.09263 3 0.04837 P &
4 051763 28 0.00005 21 0.00052 11 0.01458 16 0.00030 21 0.09263 10 0.01890 Rhus “L"_'ia”a lows
Pistacia khinjuk .
5 051690 18 0.00020 5 0.00326 8 0.01458 5 0.00190 10 0.04726 7 0.02721 cla eini S
Celtis
6 051110 23 0.00005 2 0.00639 13 0.00933 17 0.00030 7 0.06805 1 0.01209 tournefortii &b
am.
Acer
7049953 3 000245 11 0.00209 16 0.00233 6 0.00190 11 0.04726 4 0.02721 monspessulanu oSS
mL.
_ Berberis
8 049860 22 0.00005 8 0.00326 21 0.00233 18 0.00030 12 0.03025 5 0.02721 integerrima S5
ge.
™ T
9 049849 19 0.00020 16 0.00117 2 0.00233 19 0.00030 16 0.03025 8 0.02721 Q“”E‘i’: dhl'a""' _f]"‘
C [Toa
! 0.49841 4 0.00245 15 0.00117 9 0.01458 7 0.00190 5 0.03025 6 0.02721 Cerasus s
0 . X . . 8 E g - mahaleb mill. -
L
1 04970 12 000125 28 0.00013 24 0.00233 2 0.00008 17 0.04726 13 0.01209 Quercus libani J ’:
N 959
1 Amygdalus s
5 049085 13 000080 6 0.00326 10 0.01458 14 0.00069 2 0.01701 16 0.00302 omyacast & bl
1 048997 20 000020 22 0.00052 12 0.00933 2 0.00617 2 0.03025 9 0.01890 bst
3 } . } e } - . infectoria Oliv. gile)ls
1 Tamarix 25
4048962 26 000005 13 0.00117 1 0.03733 3 0.00274 8 0.01701 26 0.00076 ramosissima *
Ledeb. el
L oasoss 24 000005 3 0.00639 25 0.00233 23 0.00008 23 0.04726 15 0.00680 Cotoneaster spp I
1 Cornus|
& 048038 6 000180 23 0.00013 15 0.00525 8 0.00190 13 0.00756 23 0.00076 australis ol
C.A.Mey.
I oas030 2 0.00321 12 0.00209 17 0.00233 9 0.00190 14 0.01701 24 0.00076 Ficus carica L. s
é 0.48927 25 0.00005 4 0.00639 26 0.00233 24 0.00008 24 0.00756 25 0.00076 J“g'a',‘j_ regia 925
1 Elaeagnus .
5 048927 5 0.00245 1 0.00639 3 0.03733 25 0.00008 25 0.00756 28 0.00076 angusiioa L. i
2 043927 29 000005 14 000017 6 0.02100 2 0.00008 29 0.00756 29 0.00076 salix alba L. o
2 Platanus -
T 048927 8 000180 20 0.00052 4 0.02100 10 0.00190 3 0.00756 27 0.00076 orientae L. e
2 Punica '
3048903 21 000020 27 000013 23 0.00233 20 0.00030 18 0.00189 22 0.00302 granatum L. M
2 Cerasus
3 048001 14000045 18 0.00117 29 0.00058 27 0.00008 2 0.01701 17 0.00302 microcarpa C.
2 Pyrus
3 048901 17 000045 17 0.00117 27 0.00233 28 0.00008 27 0.01701 21 0.00302 communis
oiss.
2 Fraxinus
S 04800 10 000125 7 0.00326 14 0.00525 4 0.00274 4 0.00756 19 0.00302 rotunhiots L.
2 048900 11 0.00125 24 0.00013 18 0.00233 11 0.00190 9 0.00756 20 0.00302 Sorbus Sl
6 N - - - e - - s aucuparia L. >
5 Crataegus
7048896 16 0.00045 9 0.00209 5 0.02100 21 0.00030 19 0.01701 18 0.00302 microphylla Sl
C.Koch.
2 Celtis .
§ 048891 9 000125 29 0.00013 28 0.00233 29 0.00008 28 0.03025 14 0.00680 caycasica olelacls
illd.
2 Lonicera
5 048774 7 000180 19 0.00052 2 0.03733 13 0.00122 20 0.00756 12 0.01209 nmmularifolia o

Jaub and Spach.
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Table 5. Relative weight and prioritization of suitable species for afforestation in week habitats of northern Zagros
forests based on TOPSIS method

) cblis
. : Sy 4 Canglie aje ’ f . ; ; ;
; <l ois . L b ; K ’ 2y ; . ) Skl Gl oy ale gl @55 gl
R‘;{k Final R‘;':k Purchase R:;’k GM) . R%)k S R@)k Md')b:({' RAﬂk Water 5 Power of Scientific  Spe cies
weight price Tow an| Drought an| aintena ANk and soil Rank adaptation name name
h rate resistance nee costs protecti on
Junipers
1 0.63737 3 0.0040 5 0.0050 2 0.04479 1 0.0048 5 0.01454 3 0.052 excelca ol
M.Koch.
 Berberis iy
2 0.63198 5 0.0024 4 0.0050 1 0.04479 5 0.0038 3 0.01700 4 0.041 |nte%emma ?H
>Z¢.
Acer
3 0.60127 1 0.0040 1 0.0083 3 0.03539 3 0.0038 1 0.01900 1 0.052 monspessula oSS
num L.
Amygdalus
4 0.60127 2 0.0040 2 0.0083 4 0.03539 4 0.0038 2 0.01840 2 0.052 orientalis o3
M.
Piatacia
5 0.53632 4 0.0031 3 0.0065 6 0.01991 6 0.0038 4 0.01600 5 0.041 al]l)anttl_ca &
CS1.
uercus Lok
6 0.5258 7 0.0018 6 0.0050 7 0.01991 2 0.0048 6 0.01454 6 0.031 rantii 0
Lindl. ik
Amygdalus ebl
7 0.50559 8 0.0008 7 0.0037 5 0.01991 8 0.0015 13 0.00204 9 0.016 communis L. &b
Rhus .
8 0.49459 16 0.0004 9 0.0025 9 0.01382 7 0.0021 9 0.00568 8 0.023 coriaria L. Glow
Pistacia s
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