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Abstract

Water is an essential element for human sustainability and economic-social
activities. Examining the solutions for optimal use of water through reviewing the
allocation of water resources and its management is necessary. In this research,
by using the water footprint index, were calculated the water footprint of alfalfa,
watermelon, fodder corn, wheat, rapeseed, cucumber and onion products in
Khorasan Razavi, Kerman and Isfahan provinces to determine Which province
has more favorable planting conditions for each product from the point of view
of the water footprint index. The results showed that Isfahan province has more
favorable conditions than the other two provinces from the point of view of the
water footprint of alfalfa, wheat, watermelon, cucumber, fodder corn and onion
crops. Regarding the rapeseed crop, Khorasan Razavi and Isfahan provinces have
no significant difference from each other, and Kerman province is the last priority
in the cultivation of this crop. Among the crops produced in Kerman, Khorasan
Razavi and Isfahan provinces, rapeseed has the highest share in the allocation of
water footprint with the footprint index of 3719.75, 2910.49, and 2836.94 cubic
meters per ton. In line with the findings of this research, it is suggested that
according to the water footprint index, crops that need less water should be
cultivated and produced in order of priority in these provinces.

1. Introduction

Uneven distribution of rainfall and lack of water in many parts of the world have created many problems
for the production of agricultural products and even the provision of safe drinking water. As some
scenarios predict, by 2025, 60% of the world's regions will experience water stress due to the increased
use of water resources. Most of these regions are located in Africa, Asia and Latin America.

Therefore, due to the lack of proper time and place distribution of rainfall, agricultural management to
increase the efficiency of water consumption is much more difficult than in countries with favorable
water conditions. Water footprint is an indicator of direct and indirect consumption of fresh water by a
consumer or a process. It is a multidimensional index and it determines the amount of water consumed
or contaminated in the production and supply chain of the product according to its origin and the time

and place of consumption.
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2. Materials and Methods

In this research, the the water footprint evaluation method was used to calculate the water footprint
components of agricultural products in Kerman, Razavi Khorasan and Isfahan provinces. For this
purpose, the information related to the cultivated area, production and yield of alfalfa, watermelon,
wheat, rapeseed, fodder corn, cucumber and onion products was determined through the agricultural
statistics provided by the Agricultural Jihad Organization. Also, the statistics needed to check
evaporation and transpiration, effective precipitation and water requirement of plants were collected
from the water requirement system of the country's plants.

3. Results

In this research, the water footprint index of selected products in Isfahan, Khorasan Razavi and Kerman
provinces was examined and compared. The results showed that among alfalfa, watermelon, fodder
corn, wheat, rapeseed, cucumber and onion crops, in Isfahan, Kerman and Razavi Khorasan provinces,
the highest water footprint index belonged to rapeseed. Therefore, the cultivation of this product in
these three provinces does not have favorable conditions in terms of water footprin.

4. Discussion and Conclusion

The results of the comparison of water footprints in all three provinces indicated that the share of water
footprints was higher than green and gray footprints in the production of selected products. In other
words, direct irrigation and surface and underground water sources have played a more important role
than rainfall for the production of these products in these provinces. In terms of the water footprint of
alfalfa, wheat, watermelon, cucumber, fodder corn and onion crops, Isfahan province has more
favorable conditions than the other two provinces. Regarding rapeseed, Khorasan Razavi and Isfahan
provinces have no significant difference from each other, and Kerman province has unfavorable
conditions for the cultivation of this crop. According to the water footprint index, the watermelon crop
in Kerman province, the fodder corn crop in Razavi Khorasan province and the cucumber crop in
Isfahan province have favorable conditions. In line with the findings of this research, it is suggested
that according to the water footprint index, the products that need less water in this person's opinion
should be cultivated and produced in order of priority in these provinces.
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