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Introduction

Due to the geographical location of Iran and the study area which is located in the northeast of the
country, this region is located in the subtropical high pressure area. This issue has led to a shortage of
atmospheric rainfall and high evapotranspiration potential, rising temperatures and sunshine, with
water and soils exposed to salinity. It is necessary due to the location in arid and semi-arid regions as
well as the need to change the cropping pattern and the possibility of some adaptable crops by
considering the changes in temperature and soil regime, in the agricultural sector of North Khorasan
province. One way to change the crop pattern is to replace high-yield crops with low-yield crops that
require low water and heat-resistant varieties. Saffron is one of the most important Low expectations
and heat-resistant crops that Iran has ranked first in the world with production of 261 tons. Due to the
importance role of this crop in the Iranian economy, considerable studies have been done in this field
which can be referred to Jafar Bigloo (2008) In Qazvin province, Rashid Sorkh Abadi (2015 in
Torbat Heydariyeh, Salari (2016) in Khorasan Razavi province, Sobhani (2016) and Kamamiabi
(2014) in Rashtkhar city. No significant study has been conducted in this plain, despite the expansion
of cultivation of this crop in Safiabad plain. In this study, is attempted to the ecological needs of this
crop are compared with the climate conditions of Khorasan-e-Shomali province and the agro-climatic
location of susceptible soils.

Methods and Material

In this research were used the ground and climatic data with a 30 year statistical period of 1 synoptic
and 2 climatology stations of Bojnourd, Shirvan, Esfarain and Jajarm. To determine the suitable
location of saffron cultivation in the study area, 9 criteria are considered which are including
elevation, slope, slope directions, soil type, soil texture, sunshine, minimum air temperature during
vegetative period, maximum air temperature during stagnation and average air temperature during



reproductive period. In order to combine criteria and zoning of saffron cultivation, AHP model was
used in ArcGIS software. According to the AHP weighting model about ground conditions and
requirements, soil and climatic conditions of saffron cultivation, the weight allocation of each data
layer was compared by using of a paired comparison matrix drawing diagram in Expert Choise
software also by considering the importance of each layer by using scientific experts. In order to
weigh, by this method, is firstly analyzed the decision problem, which was to find saffron-prone
areas for cultivation, in consider to the most hierarchy important decision elements. Comparison and
Calculation of Weights were using by the Expert Choise Model (AHP), the final maps which were
based on the weighted-overlay model overlapped the weighted layers to identify exactly suitable,
suitable, critical and unsuitable sites for saffron cultivation at the regional level.

Results and Discussion

According to the studies about the affecting factors on saffron cultivation, were classified as
elevation criteria 89,000 hectares of land as perfectly suitable, 123,000 hectares relatively suitable,
55,000 hectares critical and 13,000 hectares in unsuitable class. In terms of slope, more than 71,000
hectares were perfectly suitable, 66,000 hectares relatively suitable, 42,000 hectares critical
proportion, 101,000 hectares inappropriate (unsuitable). In terms of slope direction 110,000 hectares
perfectly (quit) suitable, 65,000 hectares relatively suitable, 26,000 hectares Critical proportion and
79 hectares are located in a suitable area. In terms of land using, 141,000 hectares were classified as
perfectly suitable, 84,000 hectares relatively suitable, 49,000 hectares critical and 6,000 hectares
inappropriate. In terms of soil texture, 196,000 hectares are located in a perfectly suitable class,
35,000 hectares relatively suitable, 57,000 hectares of critical suitability and 167,000 hectares in
inappropriate class. In terms of minimum air temperature during the vegetative period 352,000
hectares are classified in critical proportion class and 91,000 hectares are zoned inappropriate class.
In terms of average air temperature during reproductive period, 217,000 hectares are perfectly
suitable class, 200,000 hectares relatively suitable, and 25,000 hectares in critical proportion class. In
terms of maximum air temperature during the stagnation period, 199,000 hectares are in relatively
suitable class and 243,000 hectares in critical proportion class. In terms of sunshine, 75,000 hectares
are in the appropriate (suitable) class, 109,000 hectares are relatively suitable, 203,000 hectares are in
critical proportion class, and 55,000 hectares are in unsuitable class. In this study, it was found that
the sum of the above 9 criteria is equivalent to 1 (number 1), and this is indicating the relative
importance of these criteria's. The calculated weights were applied in 9 layers to determine the
suitability of utility of earth, soil and climatic variables of different saffron cultivation zones and its
output showed that temperature layer had the highest percentage with 43% and slope direction with
6% the lowest.



Conclusion

The results of this study showed that about 498,000 hectares of North Khorasan province including
Jajarm, Garmeh, Esfarayen, Safiabad and parts of Shirvan and Faroj cities due to a combination of
climatic and land characteristics, are absolutely suitable for saffron cultivation. 811,000 hectares,
including parts of the lowlands (plains) of Jajarm, Esfarayen, Safiabad, and Faroj, are in relatively
suitable class with little restriction. 1,434 hectares of provincial level including foothills and
mountainous plains and ground waters of Safi Abad, Faroj, Shirvan, Bojnourd, Mane and Semelghan
and Esfarayen due to growth limiting factors such as altitude (elevation), slope, soil, and climatic
factors are in critical proportion for saffron cultivation. About 469,000 hectares, including Bojnourd,
Mane, and Semelgan areas and parts of Raz Jargalan, are classified as inappropriate due to a
combination of features such as maximum temperature, sunshine, altitude, slope, soil texture.
According to the final map it can be said that from south to north of the province are decreased the
amount of saffron cultivation areas.

Keywords: Zoning, Saffron cultivation, AHP, North Khorasan Province, Climate change.
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