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Fig. 1- Geographical location of the study area in Iran.
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Table 1. Wheat ecological requirements.

ResourcesEcological requirementsFactorRow
Kamali, 1996ºC14-8

Germination temperature
Kamali, 1996 ; Bazgir, 1999ºC25

Flowering inappropriate 
temperature

Kamali, 1996 ; Bazgir, 1999ºC35

Grain filling inappropriate 
temperature

Seyedi Shahivandi, 2013<4000

Distance from the river
Kamali et al., 2010>2100

GDD
Noor mohammadi et al., 2000>600

Precipitation(mm)
Bani Aghil et al., 2016<12

Slope (%)
Kazemi et al., 2015>1

Soil organic matter (%)
Bani Aghil et al., 2016 ; Nurmohammadi et

al., 2001Loam, Loam Clay, Loam 
Sand

Soil texture

Ahansaz et al., 2012

East & SouthSlope direction
Bani Aghil et al., 2016<1000

Elevation(m)

Alizade, 2003

DEM

Bani Aghil et al., 2012

Koochaki, 2009

Digital Elevation Model

. 

Nurmohammadi et al., 2001

Kazemi et al., 2015
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Kazemi, 2012

IDW

2R

2R

.

Hundal et al., 1997

GDD

TmaxTmin

Tb

ab

Zeinali and Soltani, 2001

ºC

Cº

GDD = Growth Degree Days

Weighted linear ccombination

ºC

Bazgir, 1999

GDD

Kamali et al.,2010

AHPArcGIS 10.3

AHP

Bertolini et al., 2006

WLC

AHP
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Table 2. Growth degree days during the period of wheat growth.

Total GDDElevationStation nameRow
2953.751338

Ilam

1

3021.751270

Eyvan

2

4558920

Abdanan

3

3328900

Sarableh

4

3929.5650

Darreh shahr

5

5300.25232

Dehloran

6

4856.63160

Mehran

7

AHP

Table 3. The weight of the effective factors in the zoning of irrigated wheat.

Factor weightFactorRow

0.31

Germination temperature

1

0.22

Flowering inappropriate temperature

2

0.145

Grain filling inappropriate temperature

3

0.101

Distance from the river

4

0.072

GDD

5

0.05

Precipitation(mm)

6

0.036

Slope (%)

7

0.019

Soil organic matter (%)

8

0.026

Soil texture

9

0.012

Slope direction

10

0.009

Elevation(m)

11
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Fig. 2- Map of climatic factors: (a) GDD, (b) the possibility of temperatures of 8-14°C in the germination 
period, (c) the probability of temperatures of 25ºC and higher in the flowering stage, and (d) the 

probability of temperatures of 30ºC and higher in the grain stage.
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Kamali, 1996; Ahmadi et al., 2016; 

Zolfagharnejad and Kazemi, 2016
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Fig. 3- Map of environmental factors: (a) distance from the river, (b) iso-rainfall, (c) slope direction, (d) 
slope percentage, (e) soil texture, (f) soil organic matter (g) and elevation.

Bani Aghil et al., 2016Khosh 

Akhlagh and Soltani, 2011
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Table 4. Potential land for cultivation of irrigated wheat in Ilam province.

Area (ha)Area (%)ClassLand ability for irrigated wheat cultivation
56772031.231

Very suitable
631462.834.742

Suitable
252928.113.913

Moderate suitabile
291664.416.044

Marginally suitable
74121.54.085

Not suitable

.

Fig. 4- Prospective zoning of irrigated wheat cultivation.
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Introduction: This study investigates land use suitability to find sustainable production areas in arid and semi-

arid regions.  Crops perform best in locations where climatic conditions meet their growing requirements.  Factors 

such as elevation, slope percentage, slope aspect, soil type, vegetation cover and other climatic features affecting 

growth are crucial in identifying the most suitable areas for crops.  The trend of land suitability classification 

includes evaluating particular areas in terms of their aptness for a specific use (Seyedi Shahivandi et al., 2013).

The suitability of farms in western Iran were evaluated for rain-fed wheat, while the climate parameters were 

studied in accordance with the eco-physiological needs of wheat.  Finally, the areas were classified into suitable, 

semi-suitable and non-suitable regions (Kamali, 1996). In this study, geographic information systems (GIS) and 

the Analytical Hierarchy Process (AHP) were applied to evaluate the feasibility of the agricultural lands of Ilam 

Province for cultivation of irrigated wheat (Triticum aestivum L.).

Materials and methods: In this research, climatic parameters including temperature and rainfall were collected 

from seven synoptic stations of the region.  Also compiled were data on important factors in zoning and 

environmental parameters including elevation, slope percentage, slope aspect, distance from river, soil texture, 

organic matter, the probability of the occurrence of appropriate temperatures during planting stage, the probability 

of the occurrence of the maximum temperature of 25°C during flowering, and the probability of the occurrence of 

temperatures of 30°C during the grain stage.  First, the climatic data were extracted and environmental variables 

were obtained, then the maps related to these parameters were drawn.  Furthermore, the weight of each factor was 

calculated using AHP with the layers integrated into the GIS environment. Kriging and IDW methods were applied 

for interpolation of environmental variables.  Accordingly, a prospective map of irrigated wheat cultivation of the 

region was obtained.  Lands were zoned into five classes:  highly suitable, suitable, semi-suitable, non-suitable 

and highly non-suitable. Non-suitable lands seem to have extreme limitations and include those which should be 

used by farmers either rarely or never.

Results and discussion: The results of AHP analysis showed that among the factors affecting land suitability, 

appropriate temperature during planting stage (0.31) had the highest weight and elevation (0.009) had the lowest 

weight.  In the AHP model, the inconsistency ratio is about 0.0346.  This showed that the comparisons of factors 

were absolutely consistent (Bertolini et al., 2006), and the relative weights were adapted for applying land 

suitability analysis in our study area.

The results indicated that about 34.74% of lands were very suitable and 34.74% were suitable.  13.91% of lands 

had average capabilities of cultivation (semi-suitability).  16.04% of the lands were poor and 8.04% were very 

poor for irrigated wheat cultivation.  The conclusion was that the role of each climatic and land parameter varies 

in different parts of the region.  Moreover, it is possible to determine suitable regions for irrigated wheat using 

GIS and AHP method.

Conclusion: In this research, the most effective factors determining the suitability of land for wheat were the 

appropriate temperature during sowing, the probability of the occurrence of the maximum temperature of 25° C 

during flowering, elevation and slope percentage.  The results of this research confirmed the capability of GIS in 

zoning.
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