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Abstract

The aim of this study was to investigate the effect of using each of the surface, sprinkler and drip irrigation methods on the condition of Zayandehrud
basin. For this purpose, water, energy, food and carbon nexus approach was used for a comprehensive study. In the nexus approach, considering their
interactions, efforts are made to increase productivity and ensure the security of the region. In this study, this approach has appeared in the form of a
newly developed index called water, energy, food and greenhouse gases nexus (WEFGN) and considering ten indicators including inputs of crop
production, energy consumption for irrigation, food self-sufficiency, economic efficiency and carbon emissions were studied for irrigation methods
that could provide a comprehensive view of managers and decision makers. The results of the study of irrigation methods in 2020 showed that by
changing the current irrigation method to drip and sprinkler irrigation due to reduced water consumption (17 and 4.84 percent (483.7 and 138.5
million cubic meters per year, respectively)) the condition of the basin improves, but in the sprinkler method more energy is needed for irrigation
(280.5 percent (112415.8 thousand kcal per year)) and the carbon released due to the increase in irrigation energy also increases to 87432.5 tons per
year (73.7 percent). Therefore, the WEFGN index score for each of the drip irrigation, sprinkler and current status methods was 0.86, 0.31 and 0.47,
respectively, and the best irrigation method in Zayandehrud basin in terms of nexus approach was drip irrigation.

Keywords: Drip irrigation, Sprinkler irrigation, Surface irrigation, Water Energy Food Nexus.
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Center for Industry, Mining and Trade Information Analysis, 2013; Soltani, 2019)

Crop Per capita food Greenhouse gas emissions Selected Yield of crops ~ Water Requirements ~ Crop area
products consumption (gr/day) (Kg equivalent of CO, /ton) plant (tons/ha) from NETWAT (m®) (ha)
Cereals 215.8 776 Wheat 4.45 6015 56261
Rice 126 850 Rice 5.5 7000 6789
Beans 30.6 1241 Beans 2.2 6165 3007
Potato 68 153 Potato 29.5 6660 12406
Oil Seeds 46 1625 Canola 3.2 2500 457
Sugar plants 49.5 86 Sugar beet 39 8950 1315
Fruits 212 463 Almond 1.2 8235 7096
Vegetables 228 95 Onion 61.2 7570 5044
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