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Water requirement computation and introduce a garden cropping pattern
adapted to Water Scarcity and aridity condition, In order to reduce the
vulnerability of agricultural drought (Case Study: Pishkouh Watershed,
Yazd Province)

Mohammad Ekrami’, Rasool Mahdavi?*, Marzieh Rezai®, Hassan Vagharfard*, Jalal Barkhordari®

Abstract

Water, as a major limiting factor in production, plays an important role in determining the type of
agricultural activities in Iran. The occurrence of droughts in recent decades have also threatened these
activities. Today, one of the most effective responses and strategies for agricultural drought risk
management is to identify vulnerable areas and determine the optimal pattern of low-water cultivation.
Therefore, the aim of this study is spatial analysis of agricultural drought vulnerability and introduce a
pattern of low-water cultivation and compatible with arid areas in Pishkuh watershed in Yazd province.
In this research, first the dominant garden species in the study area were identified and after calculating
their water requirements, a map of the agricultural drought vulnerability in the study area was prepared.
The results showed that the southern to southwestern of study area, including the villages of Sanich,
Darreh Shir, Darreh Sir, etc., have the highest vulnerability to drought compared to other areas.
Therefore, it is recommended to be cultivated garden species with the least water requirement such as
almond and Grapes with water needs of 753 and 798 mm during the growing period, respectively. Also
Results showed that the central, eastern, and northwestern of study area, including Islamieh, Navab,
Nasrabad villages and etc., have a moderate and relatively low vulnerability. In addition, it is
recommended to plant the species with moderate-water needs such as pomegranate and apricot.
Therefore, changing and modifying the cultivation pattern, such as reducing the planting areas with
high water requirements, developing species with low water needs, and increasing water efficiency, is
one of the most necessary activities for managing agricultural drought risk.
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activities. Today, one of the most effective responses and strategies
for agricultural drought risk management is to identify vulnerable
areas and determine the optimal pattern of low-water cultivation.
Therefore, the aim of this study is spatial analysis of agricultural
Keywords: Discharge, | drought vulnerability and introduce a pattern of low-water
Neurosolution, Prediction, | cultivation and compatible with arid areas in Pishkuh watershed in
Quality parameters, RCP, | Yazd province. In this research, first the dominant garden species in
SVR the study area were identified and after calculating their water
requirements, a map of the agricultural drought vulnerability in the
study area was prepared. The results showed that the southern to
southwestern of study area, including the villages of Sanich, Darreh
Shir, Darreh Sir, etc., have the highest vulnerability to drought
compared to other areas. Therefore, it is recommended to be
cultivated garden species with the least water requirement such as
almond and Grapes with water needs of 753 and 798 mm during the
growing period, respectively. Also Results showed that the central,
eastern, and northwestern of study area, including Islamieh, Navab,
Nasrabad villages and etc., have a moderate and relatively low
vulnerability. In addition, it is recommended to plant the species with
moderate-water needs such as pomegranate and apricot. Therefore,
changing and modifying the cultivation pattern, such as reducing the
planting areas with high water requirements, developing species
with low water needs, and increasing water efficiency, is one of the
most necessary activities for managing agricultural drought risk.
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1. Introduction

Agriculture plays a vital role in the national economy and the security of society. Due to the fact that the
agricultural sector accounts for too much of the total water consumption, so by managing water consumption
in this sector and increasing its consumption efficiency, | can significantly reduce the available water
consumption. One of the methods that improves water management and ultimately increases water use
efficiency is to accurately estimate the evapotranspiration or estimate the amount of water consumed by
plants. Evapotranspiration is one of the main components of water balance in each region and also one of
the key factors for proper and proper irrigation planning to improve water use efficiency in Faryab lands. On
the part of Iran, due to being on the world's land belt, it has faced the problem of drought. This issue, along
with the occurrence of severe and long-lasting droughts, has created conditions for the country in which new
challenges have been created. In general, the requirement of a comprehensive drought management system,
having sufficient information from different parts of the region and sufficient knowledge of the risks and
harmful effects of drought, as well as the severity of the vulnerability of the study area can be. Also, one of
the most effective responses and strategies for managing the risk of agricultural drought in the dry area is
the optimal pattern of low-water killing. Vulnerable knowledge about the occurrence of drought has been so
important and necessary in the world that most European countries (Hungary, Croatia, Greece, Republic of
Hungary, Montenegro, Serbia, etc.), the United States and some countries Asians (China, India, Australia,
etc.) considered this issue and took appropriate action to take advantage of the astonishing damage of
agricultural drought. In Iran, the importance of this issue is well understood, so that, in the macro policies of
drought risk management, zoning the country in terms of drought risk and preparation of vulnerability maps,
as the first step in managing agricultural drought risk. Is. The United States has been a leader in this area,
and other countries such as Australia and South Africa and the European Union and United Nations affiliates
have done significant work as NGOs in Asia and Africa (Arshad et al, 2008). According to the design of
cultivation patterns adapted to water shortage and drought conditions, one of the most important and
scientific activities performed for comprehensive management of agricultural drought concerns, stabilization
of agricultural systems and optimization of consumption, so the purpose of this study is to analyze the
mechanism. Vulnerability to drought and presenting a low water-demanding cultivation pattern and
compatible with dry drought in Pishkuh watershed of Yazd province.
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Awareness of the quality of water resources is one of the important requirements in the planning and
development of water resources and its protection. Rivers are of particular importance as the main
source of drinking, agriculture and industry. Climate change and human activities are among the most
important factors affecting regional water resources and hydrological planning) Zhang et.al, 2015). In
order to evaluate the effect of climate change on the discharge River, six GCM models were used from
the coupled models of the (CMIP5) under the scenarios of RCP2.6, 4.5, 8.5. Studying and predicting
changes in quality parameters in a river, in terms of its importance in the discussion of drinking, is one
of the goals of managers and planners of water resources. Maintaining water quality is a policy priority,
so the study is necessary to predict the trend of changes in water quality and use efficient methods for
better river management (Ouyang et.al, 2015). The appropriate input model and composition for
estimating the qualitative parameters of (EC), (Ca) and (Na) of Guilan plain aquifers were determined
with two models SVM and ANN. The results showed that both models have a great ability to estimate
the quality parameters of aquifers. Also, the performance of the SVM model is better than the ANN
model in terms of fewer inputs and vice versa in more inputs (Isazadeh et.al, 2019). Water quality
parameters were simulated by support vector regression method for Hanjing River and the parameters
of this method were optimized by genetic algorithm and PSO and GS models. The results showed that
the prediction accuracy of GA-SVR model is significantly better than SVR and PSO-SVR GS-SVR
methods (Zhang et.al, 2019). The effects of climate change in the two main basins of the Senegal and
Gambia rivers were studied. Precipitation and evapotranspiration based on the predicted temperature of
6 GCM models and two scenarios were investigated and used from a hydrological model to simulate
River flow and for both river basins, all models reduce annual discharge from 8% (Senegal river basin)
to 22% (Gambia river basin) under RCP4.5 scenario and further reduce annual discharge from 16%
(Senegal basin) and 26% (Gambia basin) under the rcp8.5 scenario (Bodian et.al, 2018). According to
the study background in the effect of climate change on discharge and quality parameters, in this study
with the aim of investigating long-term changes in temperature and precipitation and its effect on the
discharge of Khorramrud river and then to investigate changes in quality parameters of the river from
Neurosolution software and support VVector Regression used

2. Materials and Methods

In this study, first, the dominant garden species in the study area were identified. The water requirement
of each of the identified garden species was then calculated. In the next stage, the agricultural drought
vulnerability map of the study area was prepared. In order to prepare an agricultural drought vulnerability
map, the parameters and factors affecting drought vulnerability were identified and selected based on data
availability and reliability. These parameters included slope, slope direction, precipitation, geological
formations, aqueduct discharge, evaporation and soil texture. Finally, considering the water needs of plants
and spatial analysis of agricultural drought vulnerability, a drought-compatible planting pattern was
proposed in the study area.

3. Results

The results of long-term evapotranspiration calculation showed that the highest 16-year mean
evapotranspiration belongs to July (421 mm per month) and the lowest long-term average
evapotranspiration belongs to January (49 mm per month). The results of drought vulnerability in the
region showed that the southern to southwestern regions of the study area, including the villages of
Sanich, Darreh Shir, Darrehsir, etc., have the highest vulnerability to drought compared to other regions.
The results also showed that the central, eastern and northwestern regions of the study area, including
the villages of Islamieh, Nawab, Nasrabad, etc., have moderate and relatively low vulnerability. The
results of calculating the amount of water required for garden trees are the least demanding to the most
demanding, respectively: pistachio with 836, almond 753, grape 798, pomegranate 947, apricot 974,
peach 1003, walnut 1006 and apple 1150 mm per month. Therefore, it is recommended to cultivate
garden species with the lowest water requirements such as almonds and grapes with water requirements
of 753 and 798 mm, respectively, during the growing season. In addition, planting species with
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moderate water requirements such as pomegranate and apricot is recommended. Therefore, changing
and modifying the cultivation pattern, including reducing planting areas with high water requirements,
developing low water requirement species and increasing water productivity is one of the most essential
activities to manage the risk of agricultural drought.

4. Discussion and Conclusion

The results of long-term reference evapotranspiration calculation based on available and reliable
statistics in the study area showed that the highest 16-year mean reference evapotranspiration belonged
to July (421 mm per month) and the lowest long-term average evapotranspiration. The reference
belongs to January (49 mm per month), which is in line with the findings of studies by Barati et al.
(2015). The results of the present study showed that the amount of effective rainfall is very low
compared to the water needs of plants and rain is only a small part of the water needs of these plants,
also the results show an intermittent increase in water needs of the studied tree species, from The first
of April to the end of July, which shows a period of water shortage is quite obvious in comparison with
the amount of effective rain. The results of comparing effective rain cultivars with water requirements
of horticultural species studied in the present study, show a water deficit of 580 mm during the growing
season, for the least demanding species (pistachio), almond 684 mm, grapes 730, pomegranate 777,
Apricot 905, peach 956, walnut 947 and water deficit of about 1100 mm are the most desirable species
of garden trees (apples) in the study area. But what should be of more interest to farmers, agricultural
experts and managers of arid and arid regions is that these cultivars increase greatly in severe droughts,
and the resulting water deficit must be met through irrigation. Considering that the main sources of
agricultural water supply in the study area are aqueducts and groundwater, so this issue should be
considered in the management and improvement of garden planting pattern. The results showed that the
amount of water required for garden trees are the least demanding to the most demanding, respectively:
pistachio with 638, almond 753, grape 798, pomegranate 846, apricot 974, peach 1003, walnut 1006
and apple 1150 mm per month. The results of preparing the agricultural drought vulnerability map
indicate that the southern to southwestern regions, including the villages of Sanich, Sultanab, Darreh
Shir, Darrehsir, Ali Gholi, Tutak Ashkaft, Mork, etc., compared to other areas of the study area, have
It is most vulnerable to drought. Therefore, it is suggested that the least desirable species of garden trees
studied, including almond, grape, etc., be cultivated in these areas. It should be noted that due to the
topographic conditions of the region and the height of vulnerable areas, planting pistachio trees in these
areas despite the lack of water is not recommended, because it has a high risk of frost crop. Also, the
results of the study showed that the central, eastern and northwestern regions, including the villages of
Islamieh, Mazrae Nawab, Aliabad, Chah Sorkh, Nasrabad, Mazrae Akhund, Allahabad, etc., have
moderate and relatively less vulnerability. Therefore, it is suggested that in addition to planting low-
water trees, medium-water tree species such as pomegranate and apricot should also be planted. Due to
the fact that planting pomegranate species up to 1600 meters in this area has the highest yield, so the
best area for planting pomegranate species is from the east of Pishkuh watershed to before Sadeghabad
village.
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