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In this study, CanESM2 general circulation model and RCP4.5, RCP2.6, and RCP8.5
scenarios were used to simulate potato water requirement in three periods: 2011-2040,
2041-2070, and 2071-2100. The results showed the greatest increase in reference
evapotranspiration in Hamadan and Shiraz station by 0.29 mm per day in the period of
2071-2100 and RCP8.5 scenario and the greatest decrease in Isfahan station by 0.83 mm
per day that will occur in the period 2011-2040 and RCP4.5 scenario. The results showed
the greatest decrease in actual evapotranspiration at the Sanandaj station in the period of
2011-2040 and in the RCP8.5 scenario by -206.7 mm and the greatest increase in the actual
evapotranspiration at the Tabriz station and in the period of 2071-2100 in The RCP8.5
scenario that will occur at the rate of +121.48 mm. The simulation results of effective
precipitation showed that all stations except Sanandaj will face a decrease in effective
precipitation. The highest decrease in effective precipitation was observed in the third
period (2071-2100), So that the percentage of effective precipitation will fluctuate between
2.4% (Hamadan) and 54.38% (Shahrekord). The effective precipitation in Sanandaj station
will increase by nearly 40%. The simulation results of the net irrigation requirement
showed that the largest increase is related to the middle stage of potato growth. The highest
increase in net irrigation requirement was observed in Tabriz station in RCP4.5 scenario in
the third period by 377.28 mm and the lowest increase in Jiroft station in RCP8.5 scenario
in the third period by 65.44 mm. In Sanandaj and Isfahan stations, a decrease in net
irrigation will be observed. According to the obtained results, it can be concluded that the
tropical regions of Iran will experience the greatest increase in net irrigation needs under
the influence of climate change
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Introduction

One of the indirect effects of climate change is related to plant water relations. Climatic changes cause changes
in agricultural climate zones, increase water demand and decrease the yield of agricultural and horticultural
crops, and cause a decrease in food security and the country's dependence on foreign countries. More than 80%
of available water resources in the world are used for irrigation of agricultural crops (Pradeep et al., 2015). The
water required for irrigation depends on the plant's water needs and the water that is available to agricultural
products naturally (effective rainfall, soil moisture, etc) (Frenken and Gillet., 2012). As global temperatures and
the frequency of extreme weather increases, climate change has a significant impact on the water cycle and
agricultural production, and is directly related to the security of regional water and food resources (Godfrey et
al., 2010). Agriculture is an important and largest sector of water consumption, consuming approximately 70%
of the total water consumption worldwide. The purpose of this research is to evaluate the consequences of
climate change on the water demand of potatoes in selected stations in Iran, which have the largest area under
cultivation and production.

Data and Methods

The areas studied in this research include Ardebil, Tabriz, Shahrekord, Hamedan, Jiroft, Kohnouj, Manoujan,
Isfahan, Sanandaj and Shiraz stations. The mentioned areas are among the main centers of potato cultivation and
production in the country. The mentioned areas account for 62.72% of the cultivated area and 68.27% of the
country's potato production. In this study, in order to simulate the water requirement of different phenological
stages of the potato plant using the CanESM2 general circulation model, under RCP2.6, RCP4.5 and RCP8.5
scenarios for the regions under study in three climatic periods of 2011-2040, 2041-2070 and 2071-2100
temperature (minimum temperature and maximum temperature), precipitation, relative humidity, sunny hours
and average wind speed were simulated. The water requirement of potato plant phenological stages (initial stage,
plant development, middle and final stage) was calculated by applying CROPWAT model. In order to estimate
the net irrigation requirement, the evapotranspiration of the reference plant (ETo) was first calculated. To
calculate reference evapotranspiration, the FAO-Penman-Monteith method was used. The crop water
consumption requirement (ETc) was calculated using plant coefficients (Kc) and reference evapotranspiration
(ETo). The effective rainfall was estimated using USDA method and finally the net irrigation requirement was
calculated. In this study, potential evapotranspiration (ETo), crop water requirement (ETc) and effective
precipitation (Peff) based on the CanESM2 model under RCP scenarios, in the conditions of the future climate
period (2011-2040, 2041-2070 and 2071-2100) ) was simulated in the studied areas.

Discussion

The simulation results of the net irrigation requirement of the phenological stages of the potato plant will
increase in the future climatic conditions in all the regions under study (except Sanandaj and Isfahan) under the
RCP scenarios. The intensity of the increase in water demand in all three scenarios was observed more strongly
in the third period (2071-2100). The greatest absolute increase will be in the tropical regions of the country.
Therefore, according to the obtained results, it can be concluded that the tropical regions of the country, under
the influence of climate change, have the highest increase in net irrigation requirements.

Results

In the study areas of three stations Sanandaj, Isfahan and Manoujan, the rate of potential evapotranspiration will
decrease in the future period. In the rest of the study areas, we see an increase in potential evapotranspiration.
The crop water requirement (ETc) has decreased by 36.2% and 17.64% in two stations of Sanandaj and Isfahan,
respectively. While in other studied areas, the amount of water consumed by the plant is increasing. On average,
the highest increase was observed in the tropical areas of Kohnouj and Manoujan, and the lowest percentage
increase was observed in Shahrekord station. On average, effective precipitation in the study areas (without
considering Sanandaj and Isfahan stations) effective precipitation decreased by 23.46%. The biggest decrease in
effective precipitation was for the Shahrekord station. The net irrigation requirement in different stages of potato
growth is decreasing in two stations - Sanandaj and Isfahan, and in other studied areas, the net irrigation
requirement shows an increasing trend. The net irrigation requirement will increase during the plant growth
period in all the regions under study (except Sanandaj and Isfahan). The highest increase will be related to the
tropical regions of the country, so that the Kahnouj station shows the highest increase in net irrigation
requirements with an average increase of 18.36%. Jiroft station with 17.32% and Manoujan station with 12.02%
are in the next ranks. The lowest increase in water demand was observed in Shahrekord station with an increase
of 0.82%. Therefore, according to the obtained results, it can be concluded that the tropical regions of the
country, under the influence of climate change, will have the largest increase in net irrigation requirements.
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1. Initial stage

2. Crop development stage
3. Mid-season stage

4. Late season stage
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