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1. Introduction

Alborz province is one of Iran's hubs of agricultural and horticultural production, which consumes a
large part of its water resources for agricultural purposes every year. The amount of horticultural
production in this province is increasing every year, so the area under cultivation of gardens has
increased more than twice in the last 15 years. This issue has caused water tension in this province.
Therefore, in order to protect its water resources, it is necessary to pay attention to the management of
water consumption in the agricultural sector based on the concept of virtual water. Therefore, in the
present research, first, the virtual water status of garden crops in this province was investigated based
on the virtual water indicators. In the following, using irrigation planning, the amount of virtual water
indicators was determined in optimal water consumption conditions. Then the water stress intensity in
two current states and optimal water harvesting conditions for garden use in this province were
investigated.
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2. Materials and Methods

In this study, the area under cultivation, average irrigation water, and orchard yield were determined by
field studies by researchers. Indicators of water consumption, virtual water, water productivity, virtual
water consumed, and water consumption intensity were obtained. Then, using irrigation planning, the
amount of irrigation water was evaluated for the conditions of reducing water consumption in orchards.
The best conditions for each crop were selected based on the results obtained and compared with the
current conditions.

3. Results

According to the results, in most garden products, it is necessary to reduce water consumption compared
to the current situation. The largest decrease was observed in peach, apple, nectarine, and grape crops.
The difference between water consumption for these products in the current and optimal conditions was
0.7, 6.4, 6.3, and 5.7 million cubic meters, respectively. The lowest difference between water
consumption in the current and optimal conditions was determined in pomegranate and pistachio
products with a difference of 0.12 and 0.35 million cubic meters. The average of virtual water consumed
by horticultural products in Alborz province in the current situation is 0.0133 million cubic meters,
which in the optimal case decreased to 0.0109 million cubic meters. Therefore, with the reduction of
water consumption in orchards, the intensity of water consumption decreases from 0.33 to 0.26. This
will save 19% of the province's water resources.

4.  Discussion and Conclusion

The results of this research showed that in the current conditions, the amount of virtual water, water
consumption, and virtual water consumed by garden products in Alborz province are between 0.0002-
0.1081 cubic meters per kilogram, 0.63-35.13 million cubic meters, and 0.0090-0.0160 million cubic
meters, respectively. The lowest difference between the virtual water consumed in the two current and
optimal conditions was obtained in pomegranate and pistachio orchards, and the highest difference in
the virtual water consumed in the two current and optimal conditions was obtained in grape orchards
with the amount of 0.0044 million cubic meters. In optimal conditions, except for the two crops of
cherry and almond, the amount of irrigation water for other garden crops decreased. Changes in the
amount of water consumed by gardens in Alborz province caused an 80% decrease in the intensity of
water consumption. In addition, these changes reduced the indicators of virtual water, water
consumption, and virtual consumed garden products to 0.0001-0.865 cubic meters per kilogram, 0.51-
28.11 million cubic meters, and 0.0046-0.0174 million cubic meters, respectively.
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