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Abstract

This research assesses the water resource consumption of agricultural products in the Dezful Plain,
emphasizing the critical role of the Water Footprint (WF) index for optimal resource allocation in
Iran, where agriculture dominates water usage. Based on the findings from Table (1), the study
evaluated the WF of major crops, revealing an annual consumption of 31.97 million cubic meters.
This total comprises 46.2% blue water, 50.2% green water, and 3.67% grey water. While the 1.17
million cubic meters of annual grey water discharge re-enters the hydrological cycle, the associated
water quality degradation poses a significant challenge for planning. Nonetheless, an assessment
of environmental sustainability using the Water Pollution Level (WPL) index indicates that the
region remains sustainable despite the production of grey water. This highlights the necessity of
considering water quality impacts alongside quantity in comprehensive water resource
management.

Table 1 - Average values persent water footprint components of products from 2006 to 2016

crop Y%wf(green) Y%wf(blue) Y%wf(gray)

Wheat 40.35 53.01 6.64

Maize 6.66 89.5 3.84
Sugar beet 30.32 68.06 1.02

Clover 62.84 35.65 1.5
Rapeseed 95.13 2.42 2.46

Alfalfa 38.88 59.61 1.5

Introduction

Given Iran's location within the global arid and semi-arid belt, as well as the low level of
application of modern systems in the agricultural sector, and considering that a 25 percent reduction
in the global water footprint of products results in a 39 percent saving in water reserves, two
factors—the use of modern irrigation systems in agriculture and the methods of planting,
cultivating, and harvesting—are identified as the primary criteria for determining and reducing the
water footprint of each product in any given region (Cao, 2014). The current status of surface and
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groundwater exploitation has steered conditions toward a state where most plains in the country
have been declared as 'prohibited' or 'restricted' by the Ministry of Energy, and the issuance of new
exploitation permits for them has been banned (Seydan, 2001). Existing evidence indicates a
critical state of water resources.

Methodology

In this study, five major crops cultivated in the study area including wheat, sugar beet, rapeseed,
alfalfa and maize were studied and their water footprints were calculated. The water footprint of a
product comes from the combination of three components: blue water, green water, and gray water
CropWat 8.0 software was used to calculate evapotranspiration and water requirement of plants in
the study area.

Results and Discusspn

The study showed that of the 31.97 million cubic meters of water consumed during the year for
the cultivation of selected crops, 46.2% belonged to the blue component, 50.2% to the green
component, and 3.67% to the gray component. Regarding the gray component of 1.17 million cubic
meters per year, it can be said that although this volume of water comes back to the region's water
cycle, the decline in water quality is a major issue that must be addressed in macro planning.

Conclusions

The results indicate an increase in the amount of water footprint and significant green water in the
plain. Large-scale planning in agriculture and crop production, using environmental and climatic
potentials of the region, has attempted to conserve and conserve valuable water resources in the
area. Let's see a smart and sustainable development in the region.
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Table 1- Annual cultivation area of crops from 2006 to 2016
Crop 2006 2007 2008 2009 2010 2011 2013 2014 2015 2016
Wheat 38,076 55,781 30,825 41,558 52,802 58,011 31,906 35,461 33,125 43,000
Maize 25,619 18,543 11,220 8,033 22,595 31,007 23,182 25,585 17,122 14,596

Sl;‘eiir 43 0 0 0 0 0 0 972 1,724 2,180
Clover 114 16 747 1246 1396 1473 1,573 1378
Rapeseed 849 950 1,307 1,460 865 1,459 330 3242 550 2,515
Alfalfa 0 264 0 0 74 55 230 18 48

YorlB Yool Jlo 3 Y gammo T (b S5 tawgin palio -V Jous
Table 2- Average amounts of water footprint components of products (m>/ton) from 2006 to 2016

Crop WH(Green) WF(Blue) WEF(Gray) WEF(Total)
Wheat 344.1 452 56.6 852.8
Maize 61.1 820.9 353 917.3

Sugar beet 38.5 84.6 1.3 124.4
Clover 126.6 71.8 3 201.5
Rapeseed 1076.9 27.4 27.8 1132.1
Alfalfa 96.8 148.3 3.7 248.8
DY gaze T 5435 Gl Jler buwgho p3lio ¥ 9
Table 3- Global average water footprint of crops(m’/ton)

Crop WH(Green) WE(Blue) WEF(Gray) WEF(Total)
Wheat 1277 342 207 1826
Maize 947 81 194 1222

Sugar beet 82 26 25 133
Clover * * * *

Rapeseed 1703 231 336 2270

Fodder crops 207 27 20 254

FoITB Yool Jlo 3 ¥ gamo ST (8135 G151 e tawgie polie —£ g
Table4 - Average values persent watefootprint components of products from 2006 to 2016

Crop %WEF(Green) %WEF(Blue) %WEF(Gray)
Wheat 40.35 53.01 6.64
Maize 6.66 89.5 3.84
Sugar beet 30.32 68.06 1.02
Clover 62.84 35.65 1.5
Rapeseed 95.13 2.42 2.46
Alfalfa 38.88 59.61 1.5
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