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Introduction

Nowadays, in water resources management, climate change is one of the main challenges.
Changes in the water cycle are one of the most important of ground responses to warming it
(IPCC 2014). Changes of precipitation and temperature caused by climate change, will damage to
the products of garden and agricultural. Therefore, in order to increase the food security in future
periods, it is necessary to evaluate the climate change impacts on the agricultural of regions and
provide adaptation strategies its. So Regarding the importance of climate change, the purpose of
this study is simulating the performance of the agricultural sector Hashtgerd Plain under climate
change impacts in the future period (2020-2049).

Methodology

In this study, to investigate the climate change impacts on the agricultural sector of Hashtgerd
Plain in future period (2020-2049) compared to the base period (1976-2005), was used output of
19 AOGCM models of Assessment Report Fifth under four emission scenarios RCP2.6, RCP4.5,
RCP6.0 and RCP8.5. To create climate change scenarios in each AOGCM models, temperature
difference values and precipitation ratio values between long-term mean in future periods (2049-
2020) and long-term mean in the base period ( 2005- 1976) were calculated.

To quantify the uncertainty in estimates of temperature and precipitation changes under
Climate Change, the output of 19 AOGCM models was weighted by using method of Mean
Observed Temperature- Precipitation (MOTP).

In this method, AOGCM models were weighed based on mean deviation of simulated
temperatures (or precipitation) in the base period from the observation data mean (Equation 1).

A/at)
R, =—AT 1
ZiN:1(1/ATi) @
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Where: R; is the weight of each model in the month i and AT; is the long-term average
deviation of the simulated temperature by each of the AOGCM models in the base period from
the observational data mean. By placing the precipitation values instead of the temperature in
Equation (1), were obtained the weights related to the precipitation variable.

Then, the output of the AOGCM models were downscaled by LARS-WG. LARS-WG
(Semenov and Barrow, 2002) is one of the stochastic weather generators (WGs), which produces
synthetic daily time series of climatic variables with any length. LARS-WG can generate daily
time series from monthly climate change scenarios and historical daily climate data.

Ultimately, to study the climate change impacts on potential crop production, growth period,
Irrigation water requirement and potential Water productivity for four major crops (wheat, barley,
maize and alfalfa) in Hashtgerd, the Agro Ecological Zones (AEZ) method was used. The AEZ
method has been developed by the Food and Agriculture Organization (FAQO) and International
Institute for Applied Systems Analysis (IIASA) for rational land use planning and management
(Gohari et al, 2013) .The AEZ is an appropriate method for climate change assessment in crop
production.

Results and Discussion

The results of evaluate climate change impacts on the agricultural sector of Hashtgerd Plain
showed average annual temperature will increase under scenarios RCP2.6, RCP4.5, RCP6.0 and
RCP8.5, respectively, 1.34, 1.69, 1.52 and 1.81 degrees Celsius, in the future period (2020-2049)
compared to the base period (2005- 1976). Also, precipitation monthly changes do not show a
general increasing or decreasing trend. Generally, the Hashtgerd Plain under climate change will
confront warm and dry conditions in the future period.

Also, the results showed the crop production and growth period of studied crops under climate
change in the future period will be decrease. The maximum growth period shortenings are
expected to be 14, 12, 19 and 12 days for wheat, barley, maize and alfalfa, respectively. The
range of crop production changes under four emission scenarios are -3 to -10.2 % for wheat,- 3.8
to -12.1% for barley, -6.6 to -15% for maize and -2.6 to -8.1% for Alfalfa. The maximum
reduction of crop production is under RCP8.5 and the minimum reduction is under RCP2.6.

The forecasted warm and dry climate in future periods, will lead to increase of
evapotranspiration and increase of irrigation water requirement of studied crops in Hashtgerd
Plain. The range of irrigation water requirement changes under climate change are, 11.32 to 16%
for wheat, 11.6 to 17.21 for barley, 15.09 to 26% for maize and 13.6 to 20% for alfalfa.

The decrease of crop production and the increase of irrigation water requirement will lead to
decrease water productivity under climate change in the region. The minimum of the potential
water productivity reduction is expected to be -16.39% for wheat, -17.4% for barley, -24.4% for
maize and -17.2 % for alfalfa, under RCP 2.6 scenario. The maximum of the potential water
productivity reduction is expected to be - 26.5 % for wheat, -35% for barley, -38.5% for maize
and -30.9 % for alfalfa, under RCP 8.5 scenario.

Conclusion

According to the results of this study, processing climatic data showed the temperature will be
increase under climate change in the period 2049-2020 compared to the base period. Also,
precipitation monthly changes do not show a general increasing or decreasing trend.

The Assessment of climate change impacts on the agricultural sector by AEZ approach
showed the growth period of studied crops under climate change is shortened. Also, the climate
change in future period, will lead to decrease of crop production and increase of irrigation water
requirement. As a result of decrease crop production and increase irrigation water requirements,
the water productivity (WP) of all crops will decrease under climate change. Therefore, in order
to reduce the negative effects of climate change on agricultural sector of Hashtgerd, prominent
management strategies such as improve water use efficiency, reduce of cultivated area of high
consumption crops and change of cropping pattern toward low consumption plants and change
the cultivation date, should be identified and the effectiveness of these strategies should be
evaluated.
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