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Table 1) effective indices of saffron cultivation

Effective indices 1-3 3.1-5 5.1-7 7.1-9
Annual mean precipitation(mm) <100 100-150 150-200 >200
Annual mean temperature (C °) 5>526< 20.1-26 15.1-20 5-15.1
Slope (%) >12 8-12 4-8 <4
Soil texture C,CL CL SiC,SiL,SiCL SC, L,SCL,SIiL,LS
Soil salinity (EC-mmhos/cm) >12 8-12 4-8 <4
Elevation (m) >3000 1500-3000 <1000 1000-1500
Sodium absorption rate(SAR) >32 25-32 15-25 <15
Water salinity (EC-p mohs / cm) >2250 750-2250 250-750 100-250
Evaportranspiration (mm/y) >1500 1400-1500 1300-1400 <1300
Number of days with frost(d/y) >90 70-90 50-70 20-50
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Table 4) The evaluation of TMUSs based on indices

Indicator
“TMU;
Iy I, I3 In
T™MU, f11 2 3 rn
T™MU, I I 23 Fon
TMUwm v vz v v
terrain mapping units * S slaasly *
IS Aty g s 5asls a5 sl p (65 prendl il (F gt
Table 3) Decision matrix based on each index value in each the TMUs
"l
e 1 2 3 4 5 6 7 8 9 10
(BMG) 1.3 1.4 7.3 9 7.3 9 55 9 1.2 74
(MGPC) 4.2 2.3 8.2 8.3 6.5 9 4 8.5 15 6.3
(BPPC) 5.7 33 8.5 8.1 6.4 8.8 4 74 14 6.3
(BEP) 7.1 6.2 8 74 5.2 8.4 35 6.7 21 25
(EPPC) 8.2 8.1 33 7.2 4.1 8.5 2.6 5.3 3.6 24
(PAG) 7.3 7.3 5.2 7.2 57 8 34 5 23 31
(CGPC) 7.5 7.5 5 6.5 44 8.3 31 4.8 31 3
(BCG) 8.4 8.3 4.1 4.2 2.2 7.6 2.8 5 33 33
(BSD) 8.8 9 5 5.3 35 7.3 25 5.2 3.7 34
(SDPC) 8.1 8.2 1 3.1 15 7.3 14 5.4 31 2.1
(1A) 8.1 8.7 1 3 1.2 7.1 1 53 3 25
(MAG) 8.6 8.8 12 3 1 7.3 1.2 55 3.2 2.3
-index” sasls *
-terrain mapping units™ SIS laasl *E

b sl 4 Camd (5,8 ladly 00,51 u il (8 Jgder
Table 4) Entropy matrix of each of TMUs based on each index.

Indicator
TMUY;
N I, I3 In
TM Ul E11 E12 E13 eee ElN
™ UZ E21 Ezz E23 .on EzN
™ UM EMl EMZ Em3 .on EMN

L e ATy s Lasls s s 8T E 5 Lasla ] ()8 sl TMU s ol s
In this table: TMU: working unit, I: Index and E: Entropy of each index in each working unit.
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Table 5) Fuzzy importance and priority degree of Chen and Huang

Language Number Number Language idiom number
S Value Value
idiom Py W, 2 3 5 7
Very low <12 <0.03 (0,0,0,0.1) (0,0,0,0.1)
Low 1.25<2.5 0.03<<0.06 (0,0,0.2,0.4) (0.1,0.25,0.25,0.4) (0.1,0.2,0.2,0.3)
Relatively low 2.55<3.8 0.06<<0.09 (0.2,0.3,0.4,0.5)
Moderate 3.8<<5.1 0.09<<0.12 (0.4,05,0.5,0.8) (0.2,05,0.5,0.7) (0.3,0.5,0.5,0.7) (0.4,05,0.5,0.6)
Relatively high 5.1<<6.4 0.12<<0.15 (0.5,0.6,0.7,0.8)
High 6.4<<1.7 0.15<<0.18 (0.5,0.8,0.8,1) (0.6,0.8,1,1) (0.6,0.75,0.75,0.9) (0.7,0.8,0.8,0.9)
Very high >7.7 >0.18 (0.8,0.9,1,1) (0.8,0.9,1,1)
Olaes oS anl b ys e sl e le Caeal 258w il (W Jgh

Table 6) Effective indices importance in saffron cultivation process from group viewpoint
Index (1) 1 2 9 10
E; -67 -63.08 -12.78 -25.37
d; 68 64.08 13.78 26.37
W 0.1494 0.1408 0.0303 0.0579
Language idiom Relatively high Relatively high Low Low
( D ) trapezoid fuzzy numbers (0.5,0.6,0.7,0.8) (0.5,0.6,0.7,0.8) (0.1,0.2,0.2,0.3) (0.1,0.2,0.2,0.3)

G Ay s pasld 2551 sl a8 a3 (g5l slasl (Vg
Table 7) Trapezoid fuzzy numbers for value of each index in each the TMUs

Iy . Number of days Evaportranspiration
T™MUs ST () Sl () with frost(d/y) (mm/d)
BMG (0.1,0.2,0.2,0.3) (0.1,0.2,0.2,0.3) (0.1,0.2,0.2,0.3) (0.7,0.8,0.8,0.9)
MGPC (0.4,0.5,0.5,0.6) (0.1,0.2,0.2,0.3) (0.1,0.2,0.2,0.3) (0.5,0.6,0.7,0.8)

1A (0.7,0.8,0.8,0.9) (0.7,0.8,0.8,0.9) (0.2,0.3,0.4,0.5) (0.2,0.3,0.4,0.5)
MAG (0.5,0.6,0.7,0.8) (0.2,0.3,0.4,0.5) (0.1,0.2,0.2,0.3) (0.5,0.6,0.7,0.8)

B T - . n

I j' ] N
j=1

s a Sop ams Sl s
Lo oesls S B4 e 8
(A4 Jsa)

00

(/\ J)J&-) .l,.:ul.:&.a d‘ﬂ\j.:)j) 6)L9 e gg.“: 2)9- ol Jaﬁb- Ca.a.’}l.ha slael

53 656 sus 5l gl aiiyed 50 Caghhe sus a S5 a3 dvlous —

s sl slasl g5l sde a S am,s ke L'ﬁlm..m;sgﬁf I, Ui



w8l .:LJ,.A:- s )l Sl sanag (B, Sele

3e a S5 e anlowe 5l ey
s s 3B e 5l 53l
36 Sl ste a (PO (S5
6 osde K=Y 5l glass el
sl V0 akaly 51 s (sladisd

e

(Vo) adal

P =minV(D, > D, ),
i,k=12,...,n

Sl w3 el sl
sld=ls ol g o O

Rt
Olst YV ey s Jle Olge o

sl el e e
Rl o ol oA s
RGO Y 51 Ai\)‘ ‘_g)KS &Lﬁ.’s}-‘j
() abal,

Paye =min V

(DBMG 2 DMGPC""’ DIA’ DMAG)
= (VYR VYO YY) =) 08

Joily 35500 sk 4 ol L
Slmgl Ol Bl s Ol
Lo 15 o3l 3 VY alasly 51 el
Olsh e oo bs cpl 5 (4 Jsi)
S 8 gbaasly ol g
G Skl el it

(Sl 5 Ll

P (W) s,

i=12,...,n
P_

i
i=l

daly 5l el 5,50 5 Ol sla 55l

N. =

! Kk

wogs o il 31 g meSS I

631 Gl glus 5 (I8 Ay 2 Capslle (A Jpdr
Table 8) The utility of each the TMUs Based on fuzzy logic

Fuzzy number of
boundary limitation u M’ M L

TMUs
(BMG) 4.47 3.81 3.09 2.09
(MGPC) 4.88 4.04 3.26 2.25
(BPPC) 5.19 4.19 34 241
(BEP) 4.95 4,09 3.19 2.25
(EPPC) 491 39 3.19 224
(PAG) 3.98 3.15 248 1.75
(CGPC) 4.07 3.19 252 1.78
(BCG) 4.16 33 2.66 1.87
(BSD) 4.52 3.59 2.92 2.02
(SDPC) 4.84 3.87 3.04 212
(A) 4.75 3.76 3.13 2.19
(MAG) 5.12 418 3.32 2.3

NS dxly 2 (o 4 g il (8 Jgo
Table 9) Magnitude degree matrix of each the TMUs

TMUs | (BMG) (MGPC) (1A (MAG) P, N;
(BMG) - 1.329 1425  1.337 1.056  0.0828
(MGPC) | 1516 - 1511  1.387 1 0.0784
(1A) 1.337 1.25 - 1.219 0887  0.0695
(MAG) 1.033 0.940 1.558 - 0863  0.0677
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Table 10) Grounds potential classification of TMUs based on saffron
(Crocus sativus L.) cultivation viewpoint

Assessment level Grouni(:fdggtential Class Area (F‘)yroe;sent (ﬁ:\eﬂg)
Unsuitable Ni<0.065 | - -
Relativaly unsuitable 0.065 < N;<0.075 1 12.54 98.36
Moderate 0.075 < N; <0.085 11 40.9 321.13
Relativaly suitable 0.085 < N; <0.095 v 4.1 32
Suitable N; >0.095 \Y% 42.46 333.29
V(D, >D,)=1, M, > M, (1) ddai,
V(D, >D,)=hgt(D,ND,)=— 1=t Otherwise '

(Ul_ L2)+(Mz - M1’)
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Figure 4) Grounds potential zoning map for saffron cultivation
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ABSTRACT One of the main goals of sustainable agriculture projects is poverty reduction,
discrimination among different regions in the context of environmental protection. Land capability
assessment is the first step in the process of sustainable development. Due to the physiological properties
of saffron, its resistance to drought and high temperatures, its role in socio-economic status and
considering the vast dry climate area in the country, this analytical study was conducted to determine the
land capability for saffron cultivation. For this aim, in the form of fuzzy multi-criteria decision-making
methods, Bonissone method was used to determine land capability in every land use. In this method, the
required information layers were provided in ArcGIS software. Then the data was fuzzed using Chen and
Huang method. Following the procedure fuzzy analysis was performed on data and finally fuzzy data
were become to no fuzzy and estimation of potential land capability was conducted. The obtained results
showed that that a total of 785 km?, 365 km? (46.56%), 321 km? (40.9%) and 98.4 km? (12.54%) have

suitable, average and relatively unsuitable ability for Saffron

cultivation respectively. The results showed the efficiency of  Keywords:

fuzzy logic to assessment land capability. The results of this o Crocus sativus L.

study provide better planning to minimize the effects of the
destruction caused by culture development projects and can
create condition that provide balance among development and
environment projects according to the priorities and zonation of
land capability.
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optimal production
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