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Environmental Water Footprint in Different Wheat Irrigation Systems
Across Various Climates

F. Batoukhteh*, A. Darzi-Naftchali?, A. motevali**, F. Karandish* and M. Berger®

Abstract

Considering the importance of selecting appropriate irrigation methods to reduce water consumption and
improve its efficiency in agriculture, the environmental water footprint (WF) using the Life Cycle Assessment
(LCA) method, as an indicator for measuring water consumption and productivity throughout all stages of a
product's life cycle, can significantly contribute to evaluating the environmental impacts of different irrigation
methods. In this study, to assess the environmental water footprint and water resource depletion in five climates
(hyper-arid (HA), arid (A), semi-arid (SA), semi-humid (DSH), and humid (H)) and irrigation methods (furrow
irrigation (FI), drip irrigation (DI), and sprinkler irrigation (SI)), the Hoekstra, Berger, AWARE, and Pfister
indices were used with SimaPro 9.4 software. For each climate and irrigation method, key indicators including
the amount of water consumed, the environmental impacts of water resource consumption, and the sustainability
of water resources to produce one ton of wheat were analyzed. The results obtained from the environmental impact
indicators of water consumption in wheat cultivation showed that the highest damage to human health, ecosystem
quality, and environmental resources was found using the Pfister method with values of 0.0014 (DALY, 2109
(PDF*ma2yr), and 13254 (MJ surplus). The water footprint index using the Hoekstra method was 3216 (m3),
freshwater depletion using the Berger method was 1792 (m3), and the water scarcity footprint using the AWARE
method was 125107 (m3) in the HA.SI scenario. In the DI.SA scenario, due to favorable conditions for increasing
yield and reducing input consumption, and in the DSH.SI and H.SI scenarios, greater utilization of green water
resulted in a 50%-60% reduction in the water footprint compared to the average across all evaluated methods.
Considering performance indicators, water productivity, and direct and indirect footprints, the SA. DI scenario
was found to be the most sustainable condition for wheat cultivation. Each approach, from Pfister to Hoekstra,
provides unique insights into water consumption and scarcity impacts. Therefore, the results of this study highlight
the need to consider multiple perspectives to obtain a comprehensive picture of the water footprint of products.
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