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Fig. 1. Geographical location of Azarbaijan Sharghi Province
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Table 1. The area of East Azerbaijan province in terms of land status (ha)
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Table 2. Saffron crop requirements
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Table 4. Random inconsistency indices (Bowen, 1993)
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Altitude
() 0.020 21
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b e 0.019 21
Slope aspect
G5l S
Incompatibility 0.08 100
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Table 6. The coefficient of importance of criteria, sub-criteria and options in a hierarchical structure

L ;Lo s (439 a3 e 039 (Ha) coluwe oy
o . . The final
Criterion Weight Option weight Area(Ha) Percent
(-18) — (-20) 0.56300. 1096800 24
lg slos J3la> 0.365 (-15) — (-18) 172 1599500 35
Min Temp. (°C) ' (-5) — (-15) 0.143 1188200 26
>5_ < (-20) 0.131 685500 15
20-25 0.646 502700 11
lg slos yiSTo 0.193 25-35 0.173 3336100 73
Max Tem. (°C) ' 35-40 0.113 594100 13
<40 0.070 137100 3
14 -18 0.620 1005400 22
g slos Lavsgia 0.110 7-14 0.185 3564600 78
Mean Temp. (°C) 2-7 - - -
>2 - - -
>20 0.594 116400 4
Ol Glajs, olass ) o) 20-50 0.430 4453600 96
' 50-70 - -

Frozen days

<70
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>255 - - -
sl el 0.068 245 —255 0.63400. 1690900 37
Sunlight ' 220 —245 192 1376600 38
<220 0174 1142500 25
Heavy .%o
-vy ) 0.53800. 1965100 43
S cal 0.048 medium s 223 365600 8
Soil texture ' texture . 0.14900. 594100 13
_ ) 090 1645200 36
Very heavy .%o L=
9 53,9lS dae 3blie g (>ls
et 0.436 2467800 54
Areas suitable for farming and
garden
w2 6508 (L) nl (e
Wasteland, dry land 0.247 959700 21
agricultural land
50 Ly
e S 0.048 . e c.. .
Land use 5 Elye (AT oS5 slelz
oaiSly sleiz o 0.159 1005400 22
Tight forests, rocky grasslands
and scattered trees
6‘ o).ﬁbo dJDLuQ 9 ‘53‘0)4@ ‘4.3555) 137100
Rivers, swamps and rocky 0.159 3
areas
1300 -1800 0.483 143273 3
900 -1300
or 0.257 774852 17
1800 - 2000
gl 0.043
Altitude 600 — 900
or 0.147 913161 20
2000 — 2300
.04 2738714
>9300 - <600 0.043 38 60
Sl slp ced 0-2 0.419 525000 115
la 0.20 2-5 0.190 434150 9.5
Slope for surface 5-8 0.192 731200 16
irrigation >8 0.097 2879100 63
SO (B sy 0.5830 1965100 43
South, South-East, South-West
h o 0.185 365600 8
Slope astct 0019 Oriental
P P o 0.125 365600 8
Western
e (Bl o
North, Northeastern, North- 0.106 1828000 41

West
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Table 7. Inconsistency rate of options in each characteristic
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Table 8. Classification of saffron cultivability based on AHP model in the studied range
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Fig. 12. The saffron zoning map based on AHP in East Azerbaijan province

Gl ie; i el onldl Lelge g oSB e
sloalasS bl Joli boas a5 witen e ks
o Gowl S s 5 el SldsS slaciis
Sgu Sl 08,30 g By e ol aile (Sl
15 cenlial LS o (aoyo FF) JSa ogekee Y/
bl et 5l plagidn (ulS bl Jolts a5 W)l
B pla S 5l (o5 5 Jo 4 oS Sl (6559 5 il
Sl woad glayyl (oLl alele dep glos jiSlos
slagliond jl olagis puizen 3 SB 8l
Sl g oo (oolll sl Sy b 4y ailes 5 Ol
@élpe wblpbin slaglned 5l olagisy 5 lse les
Ol el pla Fhg b 4yl coxe g 0ie el
Olez el il L2l )8 dse sles JBlas
bl S 1 L ol e S il g e
Ol ol A
ol Jlodb Bk a0y g 350 08 0y o

5 olyae ) cuiS bl slasiwl

RENE LI BNV S SR 5

Ol 5 masss i
Jdo a8 wl oo asldl ol B Lyl ol g 06l 0

S5 YWY sga> AHP Jow (bl 5 as ol las gl
Bt ollbydl gl gl as)s VY a5 S
colin SLlST oS o ol ae ) cuslS (gl o9 o olis
e ol s slacis ol (Lol cnl s ls 18
ot b 5l glagio 5 Gy b 3 Sl e
5 h e (QBde ol (0555 oSl G g ki
S Sy 5l (oS 5 b @ bl il pl s )18 Ol
Laoe a5 wdlioe glyde) CudS axtae (S g (ool
el Sygo 55 5 03 il (55,5LaS (LA Belate
Jyame (nl ClS Glp 6,500 cdes Codgase ol LS
Cudgazme yidils b (o ,o YO) LS yeude VOV F i)l
laoisn Jals a5 wls 18 canlin Bns (S 50 o8
s e ¢ ol el BT gl s slo i 4
Loas oud ly ol 5 oo ol s (B
B a1y elss 5l s ol Glgiee e sl
Sl 5,1 1) ol ol s S 5 2, a3
S99 Judo a4 liwl mdaw 5l (doyo VF) LS e £F-

gl )l b Jaase (pl ol cdiSagaome duxie Julse



YE0... 3,4 Oluby3T Ol 55 Ol jie 5 ciS™ LS5 BT cunaig iz s B

Y gamme S dxue bl pusd o MUS =9,

& S Az
sz BB e &5 s LS egh onl @l
p3Y el 5l (B0 olal)dl bl el); Lol
SlaShy & 4z el Jloysn lhe; cis ol
5 b oVgame b o ctS (03l (Jpame onl ol
o L V- RCSUEIS NS W= o
057 Ses Bk 5l as valys Ol Bras 0 ge 4,0
Solel oloy b el 323L Jad o Jgame cul 0 0599

Ol O3l g Cens Belate (2L g (85 DY gare plo
Sl B rae gl ploj yo ol gl ,Lad 5l csS (5801 5o
2l 5 Jsame ol cils 5l a8 coul (gy9p0 00l o
clial 5 Gl colis Gla IS s iz ol o oS

YW RRYESRUL L JU g gt

Abrishami, M.H., 2004. Saffron from late to
today, Tehran, Amir Kabir Publication,
Iran. [in Persian].

Alavizadeh S., Monazam Esmailpour, A., and
Hoseinzadeh Kermani, M., 2013.
Possibility study of areas with potential
cultivation of saffron in Kashmar plain
using GIS. Saffron Agron. & Technol. 1(1),
71-95. [in Persian with English Summary].

Ahmadian, J., Mohamadian, A.2009. Study for
zoning the most appropriate time of
irrigation of Saffron (Crocus Sativus) in
Khorasan Razavi, north and southern.
(1)23, p. 109 To 118. [in Persian].

Amani, ., 2009. Saffron Cultivation,
Naberezhnamefar Publications, p. 18. [in
Persian].

Anonymos, 2015. Bulletin of Agricultural

Statistics of East Azerbaijan Province.
East Azarbyjan Jihad  Agriculture
Organization. [in Persian].

Anonymous, 2004. Preparation of country
vegetation map, Organization of forests,
pastures and watershed management,
Ministry of Agriculture, Iran. [in Persian].

Anonymous., 2015. Statistics of Jihad-e-
Agriculture  Organization  of  East
Azarbaijan province, Iran. [in Persian].

s ROl Jgaze opl ctS” Jelge (nl Cadgae
by oo iy slapboped 2 4 sy 0 S5 &
S lp 953 (o Cae ) anulys a5 Ol (glejlal
oS swiees biais plo Wiy | p3Y eslanul lac;
50 Jsaze ol Cils 5 Wl oYU slawiul b &b
Gl o] Sl po b g onis gl byl i ol o

b omls (nl wges oolinal ool ool @l 5l plg o
Yazdchi, ) >o5 5 (Sajedi, 2005) saxle ols)l;s
30 olyae; cuils Woges L5155 a5 oyl Slesen (2010
ol orizen ol pRoll (B8 lul,ST bl
o 0 AHP gildae YL oI5 Sk adzs
a SeS 5 (55laS DYsame CllS axiwe bl

Salarietal., ) ;Koo 5 5,V s a5 5,ls (55,5l
Rashidi ) o Kea 3 oblpmw o, «2016
oen 5 ,els> 5 (Sorkhabadi et al., 015
I, AHP Jus a5 uiS e ool (Javaheri et al., 2015)

&lw

Anonymous., 2016. East Azarbaijan
Meteorology Statistics, East Azarbaijan
Meteorology Statistics Department, Iran.
[in Persian].

Balyani, S., 2016. A Comprehensive Guide to
GIS Applied Models for Urban, Rural and
Environmental Planning. Azadeh Payama
Publications, Iran. [in Persian].

Behnia, M.R., 2012. Saffron farming. Tehran
University Publication, Iran. [in Persian].

Bown, W.M., 1993. AHP, Multiple Criteria
Evaluation, in Koysterman, R., (Eds.),
Spreadsheet Models for Urban and
Regional Analysis, New Brunswick: Center
for Urban Policy Research.

Farajzadeh, M., and Mirzabati, R., 2007.
Feasibility of areas susceptible to
cultivating saffron in Neyshabour plain
using GIS, lecturer in human sciences
(planning of space engineering), Tehran,
Iran. pp. 67-91. [in Persian].

Gresta, F., Lombardo, G.M., Siracusa, L., and
Ruberto, G., 2008. Saffron, an alternative
crop for sustainable agricultural systems.
A review. Agron. Sustain. Dev. 28, 95-112.

Jafarbiglou, M., and Mobaraki, Z., 2008. Land
suitability assessment in Qazvin province
for cultivating saffron based on multi-


https://www.sid.ir/en/journal/SearchPaper.aspx?writer=147380
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=227617

\Y4A QM)}ﬁLl crja ejL«.f-' cr.‘:.é.a -U’- LQ‘J.&.G)' L;Laui.ds)}; 4{,&; \§ 44

criteria decision making methods. Nat.
Geog. Res. (66), 119-110. [in Persian with
English Summary].

Javaheri, M., Zomorodi, M., Asgharipur, M.,
Dahmardi, M., Ghaemi, A., 2015.
Agroclimatic  zonation for evaluating
autumn sugar beet sowing feasibility in
Khorasan Razavi and Khorasan-e-Jonobi

Provinces. Journal of Sugar Beet,
31(1):17- 31. (In Persian, Abstract in
English)

Mamat, N., and Daniel, J., 2007. Statistical
analyses on time complexity and rank
consistency  between  singular  value
decomposition and the duality approach in
AHP: A case study of faculty member
selection. Mathematical and Computer
Modeling 46:1099 -1106.

Marinoni, O., 2007. Some words on the analysis
and location of educational institutions
(secondary school) using GIS: Case Study
of Isfahan. Spatial planning (Geography)
from 19 to 38. [in Persian].

Nokandi, A., 1988. Climate effects on saffron
planting in south of Khorasan, M.A thesis,
Isfahan University, Iran. [in Persian with
English Summary].

Nouri Dolouei, M.R., 1976. Saffron cytology
study and the possibility of planting it in
areas other than southern Khorasan,
Tehran  University Press, lIran. [in
Persian].

Rashidi Sorkhabadi, M., Shahidi, A., and
Khashihi Siouki, A., 2017. Determination
of suitable places for saffron cultivation in
Torbat-e Heydarieh city using Fuzzy
Hierarchy Process Analysis. J. Saffron Res.
3(4), 272-261. [in Persian with English
Summary].

Saaty, Thomas L., 2008. Relative Measurement
and its Generalization in Decision Making:
The Analytic Hierarchy/Network Process.
. Review of the Royal Academy of Exact,
Physical and Natural Sciences, Series A:
Mathematics (RACSAM). 102 (2): 251-
318.

Saeedzadeh, M., Mokhtari, H., and Ahmadi, R.,
2017. Saffron of the World, Sokhan
Publications, Iran. [in Persian].

Sajjadi, S.l., 2005. Similarities of Azerbaijan
and Khorasan for saffron cultivation in
Azerbaijan, MSc Thesis, Supervisor: Majid
Zahedi, University of Tehran, Iran. [in
Persian].

Salari, A., and Bashiri, M., 2017. Application of
land statistics in zoning of susceptible
mines in saffron cultivation in Khorasan
Razavi province based on climatic
parameters. J. Saffron Res. 4(2), 55-167.
[in Persian with English Summary].

Sheibani. D., Ahmadian, j., Shirmohammadi, R.,
2002. Saffron background in the world.
Scientific Research Bulletin of the Institute
of Climatology. (4)2: 6-12[in Persian with
English Summary].

Sobhani, B., 2016. Agroclimatic zoning
cultivation saffron in Ardabil province
using of method AHP. J. Saffron Res. 4(1),
72-86. [in Persian with English Summary].

Yazdchi, S., Rasouli, A.A., Mahmoudzadeh, H.,
and Zarrinbul, M., 2010. Land suitability
assessment of Marand County for
cultivating saffron based on multi-criteria
decision making methods. Water Soil
Knowl. 20, 31-42. [in Persian with English
Summary].


https://en.wikipedia.org/wiki/Thomas_L._Saaty
http://www.rac.es/ficheros/doc/00576.PDF
http://www.rac.es/ficheros/doc/00576.PDF
http://www.rac.es/ficheros/doc/00576.PDF
https://en.wikipedia.org/wiki/Spanish_Royal_Academy_of_Sciences
https://en.wikipedia.org/wiki/Spanish_Royal_Academy_of_Sciences
https://en.wikipedia.org/wiki/Spanish_Royal_Academy_of_Sciences

Journal of Saffron Research (semi-annual)

Vol.7, No.2, Fall & Winter, 2019-2020 :
p. 251-267 V:
http://dx.doi.org/10.22077/jsr.2018.1445.1057 University of Birjand

Original Article:

Agro climatic Zoning of Saffron Culture in East Azarbayjan Province

Asghar Farajnia® , Kamran moravej™
1- PhD student in Soil Resources Management, Zanjan University and Scientific Member of Soil and Water
Research Ddepartment, East Azerbaijan Aagricultureal and Natural Rresources Research and Education center,
AREEO, Tabriz. Iran.
2- Assistant professor, Department of soil science, Faculty of agriculture, University of Zanjan, Iran.
“Corresponding author E-mail: kmoravej@znu.ac.ir

Received 04 April 2018; Accepted 17 October 2019

Abstract

Recent continuous drought and decreasing ground water table led us to improving irrigation schedule and
introducing less water-needed plants. Recent study conducted for determining suitable zone for saffron in
East Azarbayjan with GIS and model AHP. Parameters like climate data, soil and water for 30 years
collected from synoptic and climatologic station such as Tabriz, Ahar, Marand, Jolfa, Mianeh, Sarab,
Bostanabad, Bonab, Maraghe, Malekan and Kaleybar around province and from four neighbor provinces
like Orumieh, Piranshahr, Ardabil and Zanjan. Then parameters weighted upon AHP in parameter
importance each region. Data transferred to Expert choice and clustered, rated, integrated for producing the
last layer. The results showed that 42% of province land was suitable and moderate suitable for culturing
saffron. But 14% showed critical suitability and 44% was not suitable for Saffron culture. Tabriz,
Marand, Osku, Azarshahr, Ajabshir, Bonab, and Malekan plains are suitable places and Sarab,
BostanAbad, Maragheh, Ahar, and Hashtrud plains are in critical suitability for Saffron culture. Climatic
and geographical indices for saffron cultivation in the region were altitude, slope and temperature.
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