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Abstract  
Agricultural development is strongly influenced by climate change because any climate 

change will directly impact agricultural production. The present study investigated the 

effect of changing climatic parameters such as precipitation, temperature, and 

evapotranspiration on agricultural development in Kurdistan province. Data of synoptic 

and meteorological stations were used to investigate the influence of climatic parameters. 

The results showed that due to the decrease in rainfall and the increase of temperature in 

recent years and according to the cultivation pattern, the share of irrigated and rain-fed 

cultivation, lack of access to sufficient water, and to compensate costs, farmers have 

decided to increase the area under rain-fed cultivation. In fertile lands located in the east 

of the province due to lack of rainfall in recent years, the development of irrigated lands 

has been declining. 
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1. Introduction  

Understanding the temporal and spatial fluctuations of meteorological parameters and their 

impact on the agricultural sector is essential for managing agricultural resources and adopting 

appropriate strategies. Precipitation directly affects the production of rain-fed crops by 

providing soil moisture and indirectly affects the production of Faryab by feeding surface and 

groundwater resources [1]. The water requirement of plants and the amount of production in 

the agricultural sector are very sensitive to changes in climatic parameters. Climate change 

has different effects on temperature and rainfall distribution, which affects the water needs of 

plants and water consumption in agriculture [2]. The yield and production of rainfed crops are 

directly affected by climatic conditions. Overall, climate change is affected by two factors, 

temperature and precipitation, and these two factors themselves are affected by three factors: 

latitude, altitude, and ocean current [3]. Therefore, with the change of any of these factors, 
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climate change occurs, changing the way human beings live. One of these effects is in the 

agricultural sector. Due to the change in precipitation pattern and average atmosphere 

temperature, this phenomenon can damage the production of horticultural and agricultural 

products that are the main food sources of Iran [3,4]. Climate is one of the leading 

environmental factors that directly and indirectly affect all living and non-living organisms. 

Due to severe climate change, this issue has attracted the attention of many researchers [5]. 

Climate change affects all sectors of the economy to some extent. Still, the agricultural sector 

is perhaps the most sensitive and vulnerable because agricultural products are highly 

dependent on climate resources [6, 7]. In general, changes in climate conditions are 

considered one of the main factors of performance risk in the agricultural sector [8]. This 

study aimed to investigate the changes in climatic parameters in Kurdistan province on 

agricultural development. 

2. Materials and Methods 

2-1- Area of study 

In terms of geographical features, Kurdistan province can be divided into eastern and western 

parts. The eastern part (including the Caspian Sea basin) has more minor roughness than the 

part of the west (including the bays of Lake Urmia, Zab basin, and Persian Gulf basin) and is 

plainer (Figure 1). The share of different features of the province is that about 70% of the area 

is related to mountains and hills, 14.5% is related to plateaus and upper terraces, and 15.5% is 

related to seasonal and permanent lakes and rivers of the province (Fattahi et al., 2016). 

 

Figure 1. Scope of study in Kurdistan province 

2-2- Data collection 

The data used in this study is limited to several organizations and ministries, which are as 

follows: 

Ministry of Agriculture Jihad: Level of irrigated and rain-fed cultivation. 

Iran Meteorological Organization: Rainfall. 

In addition, basin rainfall data were obtained from the Meteorological Agency's synoptic 

stations. Only two stations in Sanandaj and Saqez had long rainfall periods (1985-2016). This 

shortcoming was remedied using the ratio and differences method, and unrecorded data were 



 

estimated. Finally, the average rainfall for the province and its different parts was extracted 

using the Thiessen method. 

3. Results and Discussion 

According to the De Martonne classification, this province is divided into four semi-arid, 

Mediterranean, humid, and very humid climates. Most of the area is related to semi-arid and 

Mediterranean climates, and only a limited part in the west has a semi-humid and humid 

environment [8]. Figure 2 shows that the long-term average rainfall of the province (478 mm) 

in the period 1985-2016 is about 1.9 times that of the country. However, there are significant 

spatial changes within the area. 

According to the long-term average rainfall of the province in the figure, spatial changes are 

also evident. The eastern part receiving only 37% of the province's rainfall, has a much 

smaller share of precipitation in the province than the western part (73%). Figure 2 also shows 

that in addition to spatial changes, there is a significant decrease in annual rainfall at different 

spatial scales of the province compared to the long-term average of the province. However, 

this can be a significant threat to irrigated lands in the long run due to the improper use of 

water resources. With the depletion of surface and groundwater resources, agricultural 

business in these areas will end. It should be noted that Kurdistan province is highly 

dependent on rain-fed agriculture, so spatial-temporal changes and, more importantly, the 

declining trend of rainfall in the province will be the most crucial challenge facing farmers in 

this province. These conditions can have a high negative impact on farmer incomes and 

strengthen immigration decisions. 

The economy of the rural community in Kurdistan Province is also based on agriculture and 

horticulture. The potential of arable land in Kurdistan is 905 thousand ha [9], of which about 

769 thousand ha were cultivated in 2016. Of this amount, 96% was allocated to agriculture 

(13% irrigated, 87% rain-fed) and only 4% to gardens (25% rain-fed, 75% irrigated) (statistics 

of the Ministry of Jihad Agriculture). 

Accordingly, a significant share of the province's agricultural lands is allocated to the rain-fed 

sector (85%), indicating the province's high dependence on rain-fed cultivation. As shown in 

(Figure 4- a), these fluctuations, due to their impact on the rain-fed sector, have had 

significant effects on the level of cultivation in the province in different years. The results also 

show that despite the increase in rain-fed cultivation in 1983-2016, irrigated cultivation has 

changed very little. One of the reasons for this trend is the existence of water supply 

restrictions in the province, which has led farmers to increase rain-fed cultivation. The 

predominant crop in Kurdistan province is wheat so that in 2016, it accounted for about 75% 

of the province's agricultural lands and 9% of the country's wheat area (Figure 4- b). Contrary 

to the increasing trend of dry land wheat cultivation, irrigated cultivation of this crop in the 

province and its rank in the country in the period under review was declining, which shows 

the farmers' attention to other high-income irrigated crops. It should be noted that the 

comparison of the average of 5 years at the beginning and end of the period for irrigated and 



 

rain-fed wheat yields shows that their products have grown 1.4 and 2.3 times, respectively 

(Agricultural Jihad data), one of the reasons may be the increase in technology in agriculture. 

 
Figure 2. Long-term average rainfall (-) and average annual rainfall of the province  (□)  In all 

years, it is higher than the long-term average rainfall of the country (+). Spatio-temporal 

variations in the province are such that the average annual rainfall in the eastern part (ᴏ) is 

lower in most years, and the western part (∆) in most years is higher than the long-term average 

in the province. (Source: Meteorological Organization of Kurdistan Province) 

 

 

Figure 3. Long-term average annual temperature and evapotranspiration of the province 

Due to the cultivation pattern, the share of irrigated and rainfed cultivation, lack of access to 

sufficient water, the economic challenges mentioned in the previous sections, and to 



 

compensate the costs, farmers decided to increase cultivation in the rainfed sector. This 

increase is due mainly to the cultivation of wheat and the encouragement of farmers by the 

government through its guaranteed purchase. In areas where there is access to water, irrigated 

wheat has gradually become a priority for farmers. 

 
Figure 4. Temporal changes of the total area under cultivation in rainfed and irrigated lands 

 

By presenting the temporal characteristics of agricultural information, it is necessary to 

examine their spatial variations at both the basin and provincial levels. Spatial presentation of 

information is because water policies are adopted at the basin scale while socio-economic 

policies are implemented at the political-administrative boundaries. Providing information in 

two ways can be helpful for decision-makers in both rankings. Accordingly, the results 

showed (Figure 5) that in 2016, the eastern and western parts of the province were each in 

some way vulnerable. Although the east region has the most agricultural lands in the 

province, high land per capita, and low population density, the essential feature is the strong 

dependence on a rain-fed, increased share of the rural population, and receiving less rainfall 

than the western part of the province. These characteristics can be one of the reasons for 

migration in successive droughts and low rainfall years. 

On the other hand, the part of the West has different conditions, including more irrigated land, 

less dependence on rain-fed land, a higher share of rainfall, and a higher urban population. 

However, the per capita land is deficient in this part of the country, and the population density 

is high. These factors have led to another type of vulnerability in this area related to human 

characteristics and land resources. This can also lead to a reduction in income and ultimately 

migration from the countryside. 
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Figure5. Spatial variations of agricultural data (A and C) and demographics (B and D) at 

different spatial scales  

4. Conclusion 

The present study investigated the effect of changes in climatic parameters on the 

development of agriculture in Kurdistan province. The eastern and western parts of the 

province have inverse water and soil resources (agricultural lands). The east of the province 

has high agricultural potential, low rainfall, and low population density, while the 

characteristics of the west of the province are the opposite. In addition, farmers' dependence 

in the province on rain-fed crops (especially in the east of the province) is very high, which 

has increased income vulnerability in low rainfall years. This decrease in income is one of the 

important mechanisms leading to migration in the province. 
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