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Assessment of Land Suitability for Irrigated and Rainfed Rapeseed
Cultivation Using Fuzzy-AHP Method in Jiroft City

Zohreh Eftekhari Kenzerki!, Mahdieh Amirinejad?, Elham Rafiei Sardooi®*, Amanollah Soleimani4, Mohammad
Naderianfar®

Abstract

Identifying land potentials based on environmental resources in each region such as climate,
soil and topography is the first step in developing a sustainable agricultural system. To this
end, in this study, the land suitability of Jiroft city for rainfed and irrigated Rapeseed cultivation
was studied using Fuzzy-AHP model in GIS. Therefore, the weight and importance of
information layers such as climate (temperature, precipitation and Growth Degree Days),
topography (slope & altitude), soil (EC, pH and soil type) along with access to water resources
were separately obtained for irrigated and rainfed Rapeseed cultivation based on analytical
hierarchy process (AHP) method. Then the information layers were classified and fuzzified
according to the environmental requirements of the Rapeseed crop in the GIS environment.
Finally, the overlap of the layers was done by multiplying the weight obtained using the AHP
method by the fuzzy layers. Finally, the land suitability map was separately prepared and
classified for irrigated and rainfed Rapeseed cultivation. The results of land suitability
assessment for irrigated Rapeseed cultivation showed that 14.7, 24.75, 21.61, 26.02 and
12.91% of the total area of the study area have located in very suitable, suitable, moderate
suitability, low suitability and unsuitable classes, respectively. Also, the results of land
suitability assessment for rainfed Rapeseed cultivation showed that 12.65, 18.46, 24.4, 22.82
and 21.76% of the total area of the study area have located in very suitable, suitable, moderate
suitability, low suitability and unsuitable classes, respectively. In this classification, the factors
of access to water resources for irrigated cultivation and rainfall for rainfed cultivation were
the main factors limiting canola growth. These results can be useful for policy makers and
farmers to design a suitable cultivation pattern.

Keywords: Site selection, Weighting, Cultivation-prone areas, Geographic Information System.
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suitability of Jiroft city for rainfed and irrigated Rapeseed cultivation was
studied using Fuzzy-AHP model in GIS. Therefore, the weight and
importance of information layers such as climate (temperature,
precipitation and Growth Degree Days), topography (slope & altitude), soil

Keywords: (EC, pH and soil type) along with access to water resources were separately
Site selection, obtained for irrigated and rainfed Rapeseed cultivation based on analytical
Weighting, hierarchy process (AHP) method. Then the information layers were
Cultivation-prone classified and fuzzified according to the environmental requirements of the
areas, Geographic Rapeseed crop in the GIS environment. Finally, the overlap of the layers

Information System. | was done by multiplying the weight obtained using the AHP method by the
fuzzy layers. Finally, the land suitability map was separately prepared and
classified for irrigated and rainfed Rapeseed cultivation. The results of land
suitability assessment for irrigated Rapeseed cultivation showed that 14.7,
24.75, 21.61, 26.02 and 12.91% of the total area of the study area have
located in very suitable, suitable, moderate suitability, low suitability and
unsuitable classes, respectively. Also, the results of land suitability
assessment for rainfed Rapeseed cultivation showed that 12.65, 18.46, 24.4,
22.82 and 21.76% of the total area of the study area have located in very
suitable, suitable, moderate suitability, low suitability and unsuitable
classes, respectively. In this classification, the factors of access to water
resources for irrigated cultivation and rainfall for rainfed cultivation were
the main factors limiting canola growth. These results can be useful for
policy makers and farmers to design a suitable cultivation pattern.

1.  Introduction
Determination and identification of appropriate ecological regions for suitable bedding in regional
planning, especially the agricultural part is important. Depending the economy of people on agriculture,

Zohreh Eftekhari Kenzerki, Mahdieh Amirinejad, Elham Rafiei Sardooi *, Amanollah Soleimani , Mohammad
Naderianfar Assessment of Land Suitability for Irrigated and Rainfed Rapeseed Cultivation Using Fuzzy-AHP
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potential of the study area for agriculture, suitable climatic conditions, appropriate soil and appropriate
environmental conditions shows the importance of this study.

The aim of this study is to investigate the feasibility and identify the agriculture potential and capability
of Jiroft city for rapeseed cultivation through studying the natural and climatic features and to study the
effectiveness of all these features.

2. Materials and Methods

In this study, the land suitability of Jiroft city for rainfed and irrigated Rapeseed cultivation was studied
using Fuzzy-AHP model in GIS. Therefore, the weight and importance of information layers such as
climate (temperature, precipitation and Growth Degree Days), topography (slope & altitude), soil (EC,
pH and soil type) along with access to water resources were separately obtained for irrigated and rainfed
Rapeseed cultivation based on analytical hierarchy process (AHP) method. Then the information layers
were classified and fuzzified according to the environmental requirements of the Rapeseed crop in the
GIS environment. Finally, the overlap of the layers was done by multiplying the weight obtained using
the AHP method by the fuzzy layers. Finally, the land suitability map was separately prepared and
classified for irrigated and rainfed Rapeseed Cultivation.

3. Results

The results of land suitability assessment for irrigated Rapeseed cultivation showed that 14.7, 24.75,
21.61, 26.02 and 12.91% of the total area of the study area have located in very suitable, suitable,
moderate suitability, low suitability and unsuitable classes, respectively. Also, the results of land
suitability assessment for rainfed Rapeseed cultivation showed that 12.65, 18.46, 24.4, 22.82 and
21.76% of the total area of the study area have located in very suitable, suitable, moderate suitability,
low suitability and unsuitable classes, respectively. In this classification, the factors of access to water
resources for irrigated cultivation and rainfall for rainfed cultivation were the main factors limiting
canola growth. These results can be useful for policy makers and farmers to design a suitable cultivation
pattern.

4.  Discussion and Conclusion

The results showed different classes of land suitability for irrigated and rainfed canola cultivation in
Jiroft city. Rapeseed, like other crops, has its own ecological characteristics that the absence of any of
the characteristics leads to decrease in the growth of the crop. According to the results, in rainfed
cultivation of Rapeseed, most of the crop's water requirements are supplied by rainfall and areas with
rainfall less than 300 mm were found to be unsuitable for dryland rapeseed cultivation, which is
consistent with the results of Saeedi Tabar (2006), Moradi et al. (2020). The results of land suitability
assessment for irrigated rapeseed cultivation based on AHP showed that the criterion of distance from
water resources had the most effect on irrigated rapeseed cultivation compared to other factors.
According to the results, areas with a shorter distance than water resources had a higher potential for
irrigated rapeseed cultivation and about 12.9% of lands faced with restrictions on access to water
resources and were found unsuitable for irrigated rapeseed cultivation. Due to the fact that there is no
limit to water stress in irrigated cultivation, the growth stages of the crop are completely dependent on
irrigation and rainfall is not a determining factor of crop growth, which is consistent with the results of
Yazdani et al. (2013). The results of this study show the ability of GIS as a fast and efficient tool to
assess the land suitability for planting crops, with the least cost and least time, and can be useful for
producers and policymakers.
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