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3- Ttriangular irregular network
4- Digital Elevation Map
5- Analytic Hierarchy Process
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Table 3- Distribution of annual rainfall
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(Km™) extent (%)
4335.47 35.61 More Than 200 Benedicite A
2182.06 17.92 Between 150-200 Normal B
3210.28 26.37 Between 100-150 Weak C
2445.52 20.08 Lesser Than 100 Very weak D
Lodpa  goxio

i ko3 b dsine ailate alS 81 sl Lely; olS LSy oS )3 Lol polic I (Ko Sl sy
debucs byly b 35 g 900 (Grik, 1995) 5,8 s aless iy s 3,5 Bl a3 & 51 5YL & &yl an
rradgilie (oleond 9 (o308 oanld (oolos Ol dayd Blco B 4 GlalS M) 9 5d (35 Al ()l
by Jad Jy b phygn Sid g Jaine 3blie )3y dix o (Sing, 1994) S oo oS |) (LS
aledoe 8y 9 035053 SIS 1 s (Sl 3p0 dass )3 ol Cag) BB 5 (2lse laplul & cul ()50 o]
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oS S 1y oS ol et so 1 unl anlge diliue (slalaisy b wolS cpl widy Juad Job jl olael iy
S 5 Ol as gy Sl cladlhe 4> (Molina et al., 2005) ) Ken g Lgo 3,90 Clus ) Loy 4 pglio
M Ml oo grades 423 VY 9 YV (G oy (IS (sl Lod (o piag 4 3905 (3135 g B lay yde
2 ol A8 o dw e slp calise sled Jde dw )y ) o (Behdani et al., 2005) e 4
L glyde (S 9pb (loj & Sk o cpl g WDy (B g Wi SLUS ey jis Cu Gl ped e
Dbl oo i B s 4ol s el eolatwl b g atsly o5 byl ailale ¢yl s dspy .850e
bl slaole > Sy a8y 5 U jrbs loj o Lo pSlis Lawsgio (595, el B o e 3 Bolie )3 Ygans
Yo 4 S35 e oyl Job 33 Led JBlus Lawgie 457 Sy 3 cled oo ol 31,5 bl dsyd Yol 63 g 3]
Gl 0ad ()35 01,8l ax 3 0 lhae; olS SH5eles5ed yao b g b e (Kafi et al, 2002) ail o
Ol e s olS (el a8 o)l 5L5 jay dnyd (olas 4y s Hb & 5 Ady slpelS o (Mirzabayati, 2005)

(Mobaraki, 2005) 1L 0 jgy 4>y ¥VF 2905 M5 6y9d £9,u5 b CidlS o) 51 lado

S35 el St slpolSinny] (soodls ool b (yej cdaw 53 ()l gzmes 55 oo mjgf 4l

- ot Gygaodn (20l g (lel (cla e 5l edlatul b1y Ko g alas S | ol ass g B9d o aidie

Slso dn dzgi L Gedod (] 50 M3 o orasd (6 iy (4ilaie 039iors g digg) o 41 9 035l )3 Lotan (slo

Spgis ol 31 Al VY Jlol 55 5 e Jpuamo cutS (gl camlio (lod 3,90 13 (mamaito 115 5 ()95

P Lod (iuli 8l L g el oad a8 )3 a5 (0 o5 il de 0 VO B A o lyeej cusS (ol bod oy ying < poudlS

=l dx dsyo 10 5 dilale gy Il &S Calises slacudilB as 5 4 d4d o dlS Jgasmo 3 Slas I adlais
(F Jgi2) Conl 485 )13 (g2 3)90 4Vl &y904
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Table 4- Distribution of temperature condition

adlie Coluw adbio Coluwe woyd (3,5 lw da 3) guivanwds  Cobld as 89,5
( &0 ’;‘,51,;) VA Classification(Degree Of  Capability  Group
Extent of region (Km™) Percentage of CENTIGRADE) degree
region extent (%)
4797.74 39.42 Between 5- 15 Benedicite A
1885.67 15.49 Between 15- 25 Normal B
2966.34 24.37 Between 26- 27 Weak C
2521.14 20.71 More Than 27 And Very weak D

Lesser Than 5

olS o 5L
508 (Bpao Ol ol &8 sl Jpamme g 9 05 sl 5l 250 o Sl tae 4 ol ol Sl )Mo
bl 0y 5 S (SlacSel (godiund Sz sz (05 OBy e (28 ool o g o slojl
3 YL ()b 45 b 3108 plosl (s yaabin b ol comme Jlo <05 )k 39008 g8 it )bl ol (el


www.sid.ir

A GIS )‘| oolazwl b ).o.«»ls S o Q\J.é.cj INA K P I Ls:>|9.3 s Ql&a‘

Sl o 9 b JuSs SleMbl sl L 2l a3 5 el 0595 cnlpls 15 oo e 1S0> Jlo 4y Jlo
Gblis sl olel blod 4 e el sl 5l S sily Blgw 4 g8y Jlaio] olsly 530 (53 dsloro
15,85 lal 4 5L g 0,8 o 1y dnle B o) b lgs S5 095 o o o)lop (sla Sk oS olo g
S529LiS SV guae 51 ()l & s ol 5L 45 5l &8 ol alS i b e > (Alizadeh, 2002)
A, (Mosaferi, 2001) a_sb o ,LiSa )3 CaSo yio jla ¥ dgas olhae) aiVWlo oI 5l o))y (6568 Sladgs
0199 ol Job hwyise bl 0 U5 3T ysab b g 93,5 o ST S sl sl 9 o)l gl s ol
Job 5 olyie; olS ol 5L 48w 455 opl 4 Cropwat 581 55 b olS ol 5L5 dslre ol ams
adbio y> aS Logl jlecul ons odls lis & Jodo )3 yol ol 48ty o Jloyd cxSa yio YAY @ 1) 09
1)1 Y 1y (syeS T 5l &S 1) blie oy o Sl )3 oo Voo ) a8 (S5 (:Sile adllas 3,90
L5 o9 Ll 55 g Syske ol 1y Jpeane 3,Shae canl (am 28 o ol g (o Jpee S
Ab aslis i cobl as s b 5l wsb e (iS5 gl a8 bl sl zplae olS o 5L
Cphl a o Ly ddlalo g umd o ol 35 4y 1) (65505 (0350l ol (alod 4B ad 0 i o (Y Jgu)

Lol odis Jalis 1 adlaio duo 3 YE/AY s LS

(Mobaraki,2005) 1y 5 duiy Jolpe —0 Joun
Table 5- Saffron growth stages

ol )‘9) NKCY JM) Jal).n
Months Day number  Growth stages
Than 20 October- 29 October 20 Initial
Than 11 November- 24 November 55 Development
Than 25 November- 9 January 105 Mid-season
Than 10 January- 9 may 30 Late-Season
B 9 o

35 0 ot i 5 Ol MRS L bl 0 SB Slosas 5 5,5 5 p5e5 e SH)L p ogde
g e dunlio 09dly 35 5 p5e Ly LS ()L (VYO s ymai 5 (SeS) 3,0 ospsay dilaio o b,
s By oLl ol )3 48 el Jlag gl g Glias 9 5y sl duad cgad 5 035 (90 (Baily, 1979)
awS . (Behnia, 1992) ol o ials ()bl g O 4 olyae; 5L o do 4 s i g (o)LL of) ololy
b plosl cadllas )90 ddlain )3 (e olS 3y 5 55 b omaatiie 5 g (695 Sbe 4 g b a0
GRS 3y gy Gl paly o cadlale )3 (S e 4 a2 L oS ol 0900 blitul o8 (gy5blen
oo a3l ol S da g b e olS 500 0 bl I )5 g s (i iy e g e b
Olie & gl ol CudlS (gl hnd CablB an)d g a8 55 9 s Oliee 4 03 (S Ceblb a2
(A Jgiz) conl 4Bl ol YU 55 9 s


www.sid.ir

IVAY 50l ) ojleds ) Al o)l e 6)5“5“‘»’ 4, AY

Cropwat 1331 0,5 ;5 lyde 5 0L8 ol 5L dawlxo -1 Jou>

Table 6- Computation of water need of saffron plant using Cropwat

k) ol GIl g g e sy ad olo
(am> 2 o 9 ),) B8 )b) Yy Y Stage Decade Month
Irrigate (mm) (@; (}9) KC
Requrment  pretive  ETC ETC
(mm.dec™) rain  (ET.dec  (ET.dY)
(mm) )
7.1 1.8 9.1 1.01 0.40 Initial 1 Mars
11.7 0 11.7 1.17 0.40 Initial 2 Mars
15 0.1 15.1 1.37 0.41 Development 3 Mars
15.9 0.4 16.3 1.63 0.44  Development 1 April
18.8 0.3 19 1.90 046  Development 2 April
20.9 0.2 21.1 2.11 0.49  Development 3 April
232 0.1 233 2.33 0.51  Development 1 May
25.6 0 25.6 2.56 0.53  Development 2 May
293 0.1 29.5 2.68 0.56  Development 3 May
27.7 0.3 279 2.79 0.58  Development 1 Jun
28.4 0.4 28.8 2.88 0.60 Mid-season 2 Jun
27.3 0.4 27.6 2.76 0.61 Mid-season 3 Jun
26.2 0.2 26.4 2.64 0/61 Mid-season 1 July
25 0.1 25.2 2.52 0.61 Mid-season 2 July
24.5 1.1 25.6 2.32 0.61 Mid-season 3 July
19.4 1.9 21.3 2.13 0.61 Mid-season 1 August
16.8 2.6 19.4 1.94 0.61 Mid-season 2 August
14.6 43 18.9 1.72 0.60  Late-Season 3 August
7.9 6.4 14.3 1.43 0.57  Late-Season 1 September
33 8.2 11.5 1.15 0.54  Late-Season 2 September
0 5.9 6.6 0.94 0.50  Late-Season 3 September
(388.7) 34.7 4243 Total
<5l &9 -V Jgs
Table 7- Distribution of water need
adhin Colbuo Colue oy 8593 45 yho ue) (G AwS Cobild as 4> 89,5
(é’r")“sl:s) (%) adlazo (.»») Capability Group
Extent of region (Km™) Percentage of Classification (mm.growth degree
region extent season")
(%)
4483.06 36.83 Lesser Than 388.7 Benedicite A
2103.39 17.28 Between 388.7- 400 Normal B
3026.11 24.86 Between 400- 450 Weak C
2561.40 21.04 More than 450 Very Weak D
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Table 8- Distribution of evaporation & perspiration

aibie Coluw adlin Coluwe w0y 50 yho shae) gy S Colild an > 09,5
( F%) )_;‘,91&5) (0 (Jwe Capability Group
Extent of region (Km" Percentage of Classification (mm.y™) degree
%) region extent (%)
2017.40 16.57 Lesser Than 2500 Benedicite A
3060.26 25.14 Between 2500- 2800 Normal B
2058.26 16.91 Between 2800- 3200 Weak C
5038.03 41.39 More Than 3200 Very Weak D

290 (1) LSE | ol 3 o I (ool blE 4 ()] (0l 00 BB 5y &S Canl (LS i

A3 g pivigh by o i 5 o agte el b el yie ol deyie S 5 i bl
sLeSB (Kafi et al., 2002) 3)ls wlio 5y 55 (55 g 50 ol (o) e LS 3 olS oyl 4>
Aol e Jos i asb J1olge caslio line > g 039 YV <A 1y bl pH a8 jlscSal b g™ (gl
by ale e 4y 5 (8 sl SB35 039 cunlial olS ol (gl (S 286 LSl g (gl s SE
Gidab jl Gua cdds ) (www.saharkhizsaffron.com) aad e (uwlie Jaa>e dolj Mdy p (dos,

lacadgize 5 Jolse ol s lasuis il ool .l o)l 5 (g5gliS s alais ) Lol)] (3] s (23]
9 195 Ol (S Jge Gae (SB (ordaw @Bl (SB J315 5 gaw 3 052,50 (liee B9 Sl (gen
L SLeMbl Y ool S (o S5 (iS05 Cundg g Giulod scand pls (b (5)l30 (ionen § i3
AT ol 55 g 0 gaghy @l 5 S ligioe Auasys V¥O+ ++ polaie b o3l cablf (clnaii 51 oolizl
39290 (=Sl o (2l o)lS i Byl 51 (Ve JSK5) ol 04D darens a4l SIS g2 4 (o

BB 53 oS Al T lyie ) catlS’ (el U () & iglite (slmslinial pubulys g ok yaseiie

(A o)
ol oo &9 -8 Jgsa
Table 9- Distribution of land type
Ao Colme  adlio Coluwo awoyd
(@20 Fashs) (%) 290 Sl Culils 2955
Extent of Percentage of Existing types Capability  Group
region (Km?) region extent (%)
9474.74 77.85 Alluvial And River side -Hillside Plain  Benedicite A
1564.69 12.94 Plateau and .—Plateau and ‘.[erra?e Upside Normal B
Plain syllable —Hill soil
69157 568 Settlement Form Wind —Hills Weak C

Gravel
334.81 2.75 Mountain Very Weak
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Table 10- Distribution of sunny hours

bl el
e 5 o5 5 () oy b a8 L 45 (1655 8y 35 oin LS| i 3 3y 9 o] e

2Ll Sleluw shiss o i dalllas 3590 dilaie p3 b o il LB lels (b 4 ddhaio )> (gl Liddg
ly dilaio Colue oyt bawgio jobody uslus Yov e =¥V oo oy a8 20 o Jolid 1) dilaie aoyd OY/+Y Yl

(Ve Jgdo) amdge by

(@230 y0glS) Cvlio () adlio (yinigy Mo yd (celw) gUd ool CablBasy 09,5
Extent (KM?) Percentage of region cover (%) Sunny hours (h) Capability  Group
degree
6333.36 52.02 Between 3000- 3100 Benedicite A
2491.87 20.47 Between 3100- 3200 Normal B
1421.57 11.67 Between 3200- 3300 Weak C
1927.14 15.83 More Than 3300 Very Weak D
Ol

P2 S0 g )l 6k U s ol 3Skae 2 e IS glej 1 (il slaplaisy esb

O3l Sombe sled )3 48 315 5l ol ax s ) (Blis 4 098 08y 9 (55 Wl g9y sl (o5 olS 45
2S5 Pl 3 o sl ol i ol (S Cogllas Ll 51 (S5 29 e it by g o ST 0 cabais
Jes Uil olise ool 5l a8 (ol (5 5 el jolos Lo a2 VYl jo) s g a2 0 Ve jl el @)l
) o VY jlol awyp 4 4395 b (Nokandi, 1999) sls anlgs aisjow @ oo ol p 53 05 g0 2S5
Lt 55 0l ehilie Sl s 33 (i s s, TVIF oIS olSis] 3 oliss cslajs; S (VWA -
(W Jgie) 48 (a8 55 Jolo ol maasito o g oud i llas 4 a2

Olsy 0,93 &9 —VY Jg

Table 11- Distribution of freezing duration

(&0 poglS) Colins (%) ailbio (iigy suoyd (U 33 jg,) ool Culilb a oW
Extent (Km?) Percentage of region  Freezing duration Capability Class
Cover (%) (d.y'l) degree
4087.87 33.85 Between 20- 50 Benedicite A
3235.90 26.58 Between 50- 70 Normal B
1760.04 14.45 Between 70- 90 Weak C
3090.14 25.38 More Than 90 Very Weak D
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Fig. 2- Map of the study site

Fig. 3- Distribution map of height
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Fig. 4- Map of gradient condition
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Fig. 5- Map of rainfall distribution
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Fig. 6- Map of distribution temperature
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Fig. 9- Map of distribution of land use
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Fig. 8- Map of distribution of evaporation &
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Fig. 11- Distribution map of freezing duration
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Fig. 10- Distribution map of land (sunny hours)
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Table 12- 9 quantity measures for comparing the binary measurements

Sl (4] 40 B 5
Degree of importance definition
1 Importance Equal
Importance Equal- Normal
Importance Normal
Importance Normal- Strong
Importance Strong
Importance Strong- very Strong
Importance Very Strong
Importance Strong- Singular Strong
Importance Singular Strong

O 01N U W

2o A A

ool 0y 5 (ame mlie Glaadds oulidlsn (slaodly Jold adsl (slodls o ol jl e Buios (]
o 9 b g ddlllas D90 ddlaio codge sladid g o D)lg GIS lasws 3 068 Oy 4 Ll dad i
I3y 3 odiial b s €S i 5 5o ane 5 oadll slo Sy & 05 b 5 (a3sss Jlos!
5 S sy oty 23,5 el il Al 90 el | gl CalS st ol (Y JS05) (ol 425 AHP
ol 3 g (aopeyioshS FAVV/Ye ) iopd YEIOA L yio VO+ o 5 Veoe clis)] polaw a8 oy LS Guis oyl
2 935 o Jold |y (20020l S BIFA/+5 ) dilaie Colino o )d FY/VY dgus &S o Veov 5l jieS polow
ol 1y oy Colus 5l (a0 ytoghS YFAV/VE )ao )oY+ /YN dgds yio VO« + I iy o1& polaw Coles
Colus g AF jl a8 s b dilate Colie dopd YAIDA 5l i &S 54 o0 oanlin ¥ Jodo & do g5 b .04 oo
¥ USCs 0 cwd pjor ddids bl e oylyae 5 S gly e bod 4 ol iy py020LS AFVE/VY 4 2L
Lo ()l @iy Ll I Gblie cp e o5 4 oaalin & JS5 5 ¥ Jgio 0 4295 b (e ol 005 )
led Ll 5l g8 Joli 1y ((qye soshS FYYAIEY ) doy YOIFY & wiilso (S5,L yioiske Yoo sV
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483 o ol AHP 81 55 & a5 by ol ol o 1 Jools Slawlons 2k o
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Table 13- Blowing specification & classification of layers
aibio Coluw g 22y . faed ojs 2,90 ey
: (%) aiaio awdls wals 24T gad Sy ..
(270,05t Percentage of . Classification of Weight of -
Extent of region . Extent of categories 1 Selective
K2 region cover ayers layers from 1
(Km™) (%) one ayers
4483.06 36.83 Lesser Than 388.7 Benedicite
2103.29 17.28 Between 388.7- 400 Normal
3026.11 24.86 Between 400- 450 Weak 0.177338 Water need
2561.40 21.04 More than 450 Very Weak
4087.87 33.58 Between 25- 50 Benedicite
3235.90 26.58 Between 50- 70 Normal 0.0766445 Freezing
1760.04 14.45 Between 70- 90 Weak ’ weather
3090.14 25.38 More than 90 Very Weak
2017.40 16.57 Lesser Than 2500 Benedicite
3060.26 25.14 2500 -2800 Normal 0.0365275 Evaporation
2058.26 16.91 2800 -3200 Weak ) & perspiration
5038.03 41.39 More than 3200 Very Weak
9474.74 77.85 Pl;fe‘;lj‘if dptljlfr“ace Benedicite
1564.89 12.94 Upside Normal 0.0503279 Soil type
691.57 >.68 Settlement Form Wind Weak
334.81 2.75 . Very Weak
Mountain
4335.47 35.61 More than 200 Benedicite
2182.06 17.92 Between 150- 200 N 1
: ‘ Between 100- 150 o 0.116612 Rainfall
3210.28 26.37 Lesser Than 100 Weak
2445.52 20.08 Very Weak
Between 5- 15
4797.74 39.42 Between 15- 25 Benedicite
1885.47 15.49 Between 26- 27 Normal
2966.34 2437 More than 27 and Weak 0.294751 Temperature
2521.14 20.71 Lesser Than 5 Very Weak
441.70 36.58 Between 800- 1500 Benedicite
5149.06 42.71 Lesser Than 800 Normal 0.0228803 Topography
2497.16 20.71 More than 1500 Untoward
9474.74 78.58 Lesser Than 4 Benedicite
1564.89 12.97 Between 4- 8 Normal .
691.57 5.735 Between 8- 12 Weak 0.0147278 Gradient
334.81 2.75 More than 12 Very Weak
6333.36 52.02 Between 3000- 3100 Benedicite
2491.87 20.47 Between 3100- 3200 Normal 021019 Sunny hours
1421.57 11.67 Between 3200- 3300 Weak : unny hou
1927.14 15.83 More than 3300 Very Weak
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Table 14- Distribution of final condition from the point of view of capability of saffron planting

by software AHP
(atr0 sioshs) dibio Corlus (1) diliia Coluno o> ENTEINN
Extent of region (Km?)  Percentage of region extent (%) _Capability degree Group
10101.06 82.97 Benedicite A
1289.84 10.59 Normal B
453.99 3.72 Weak C
220.76 1.82 Very Weak D
AHP
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Fig. 12- Final map of regions susceptible to saffron planting
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Abstract

Saffron as the most expensive agriculture and medicinal product of world, is a plant in
Consider to aridity resistant has interesting role in social and economical status of arid and
semi arid of southern and Razavi Khorasan provinces. The aim of this paper, is determining the
suitable area in Saffron cultivation with regards to effective factors. The climatic elements data
were obtain from Khorasan Razavi Meteorological Organization for 1989-2012 periods. The
topographic data including; relief, slope, aspect and TIN layers extracts from 1: 50000
topographic maps of the region. The land use and vegetation land ‘cover maps were prepared
using 1: 50000 maps of National soil and water Research Institute. The spatial analysis
facilities of GIS were used for numerical calculation and drawing the requiring maps. A spatial
geo database from region was established then spatial and description data entered on this
database. Using by AHP software each layer weighted by its importance. Finally, by overlaying
analysis in ArcGIS, cultivated area were classified by its capabilities .The results showed that
Central and Southern Kashmar plain are the best capabilities for Saffron cultivation that in
present statues, these lands specified to dry farming, irrigated farming, semi condense and
condense rangelands.

Key words: Climatologic and Environmental factors, Geographic Information System
(GIS), Kashmar, Saffron, Zoning.
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