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Abstract

Introduction: The effect of climate change is essential on the yield,
production, and supply of crops and, consequently, food security
worldwide and in different countries. Therefore, in this research, the
effects of climate change under two average and pessimistic scenarios on
pure water requirements and crop yields in the agricultural sector at
Kheirabad River Basin were evaluated.

Materials and Methods: In the first step, the catchment area was
modeled in the WEAP software and the model was designed to evaluate
the effects of climate scenarios.

Findings: The results noted that under the average climate scenario, the
crop yields increased and their water requirement decreased. Meanwhile,
the highest increase in yield is related to the barley and the shortest is the
watermelon. However, with the changing temperature and precipitation
conditions based on the pessimistic climate scenario, the crop yield of
most products is lower than the base conditions. Also, under these
circumstances, the water requirements of crops have also increased, and
the change in wheat and barley water requirements are more than other
products and are facing increasing water stress. The results revealed that,
under the average scenario, the climatic conditions have more effect on the
economic productivity index for barley, tomato, and cucumber. The
change of the water productivity index for these crops was 25.19%,
24.98%, and 23.80%, respectively. In addition, the results confirmed that
by applying the pessimistic climate scenario the water productivity index
decrease in comparison with baseline.

Conclusion: This result illustrates the negative consequences of climate
change in the study area of the Kheirabad River Basin and for farmers in

this area.
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Extended Abstract

Introduction

Water is essential for people's daily life,
agricultural irrigation, fish farming, and
manufacturing (10). However, this vital
resource is faced with several stresses in
quantity and quality. Among the others,
climate variability and increasing population
growth have resulted in water scarcity in many
countries especially in the arid regions (24).
The water scarcity problem threatens nearly
80% of the world’s population. The increasing
gap between supply and demand of water
resources can make the water system more
vulnerable  (17). Therefore, the most
challenging issue in water resources system in
the world is to achieve a balance between
supply and demand (3).

Since the agricultural sector is one of the most
important productive and economic sectors in
many countries, these changes have led to
changes in their economic structure and trade
pattern. This sector is both economically and
physically vulnerable to climate change such
as temperature and rainfall. Therefore, in this
study, the effect of climate change on the
agricultural sector in the Khairabad River
Basin is investigated.

Materials and Methods

In this study, the WEAP simulation model
was used to evaluate the effects of climate
change. WEAP is designed and developed by
SEIl. WEAP is a computer tool for integrated
water resources planning. This tool provides a
comprehensive, flexible, and user-friendly
framework for policy analysis. The number of
professionals adding WEAP to their models,
databases, spreadsheets, and other software is
growing. WEAP software has been developed
with the aim of incorporating integration into
an application tool for water resources
planning (23).

The Khairabad River Basin is part of the
Zohreh Basin. This Basin is rich in terms of
surface water (according to available surface
water resources), but due to the improper use
of soil and water resources and the increasing
development of water resources, the water
potential of the basin to meet the growing
demand has decreased.

Findings
According to the results, the vyield of
agricultural products will increase due to

climate change based on the moderate climate
scenario. The highest yield increase is related
to barley and the lowest is related to
watermelon. The results obtained for
pessimistic weather conditions also indicate
the fact that the average yield of all crops
decreases compared to the conditions before
the change of climate variables. The values of
net water requirement indicate an increase in
this variable for all crops under pessimistic
climatic conditions compared to baseline
conditions. The increase in net water demand
as a result of increased temperature changes
during the period of growth and higher
evapotranspiration under pessimistic climatic
conditions is not unexpected. The amount of
change in net water requirement of barley and
wheat has been predicted by changing climatic
conditions under a pessimistic climate
scenario, due to the fact that their growth
period coincides with the rainy seasons of the
year. In general, the growing season of wheat
in most parts of the country corresponds to the
three seasons of autumn, winter and spring, in
which most of the annual rainfall occurs.
Reduction of precipitation in pessimistic
climate scenario means that in these conditions
less part of the net water requirement of this
crop is provided through precipitation, in
which case the need for irrigation water will
be more.

According to the results, cucumber, tomato,
watermelon and rice products have the highest
economic productivity in temperate climates.
In general, under the mid-climate scenario, the
economic  productivity index of water
resources for all crops has increased compared
to the baseline conditions.

In general, the phenomenon of climate change
due to rising temperatures and declining
rainfall, in addition to the social characteristics
of farmers, also affects their economic
conditions and leads to a decrease in farmers'
income at the farm level.

Discussion

In general, according to the results, to increase
the production of agricultural products in the
Khairabad River Basin, it is suggested that
first to improve the yield per unit area and
develop the area under cultivation of crops
resistant to climate change is a priority. Due to
the fact that irrigation efficiency is effective in
determining the gross irrigation water needs of
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crops and thus calculating the water
productivity index, so improving irrigation
technology can be effective in modulating the
effects of climate change and greater
adaptation to drought. It is also recommended
to provide farmers with the necessary
information about the introduction of new
methods of farm irrigation and its benefits.

Conclusion
Finally, according to the findings of the
present study, it can be concluded that based

on the pessimistic climate scenario, the
performance of most products is at a lower
level than the baseline scenario. Also, under
these conditions, the net water requirement of
crops increases and the percentage change of
this variable for both barley and wheat crops is
more than other crops.
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