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Abstract

Water resources management needs true understanding of food
and energy management with focus on Agricultural Sector.
Water-Energy-Food Nexus Framework on the basis of
sustainability of supply and exploitation of resources is trying
to integrally manage and operate different sources of energy,
water and food with respect to scenario analysis. In addition to
sustainability concepts, environmental costs such as GHG
emissions in general and CO2 emission in particular which
come from the exploitation of fossil fuels and how they affect
the ecosystem Co2 emission is another important factor that
should be addressed. In this research, eight scenarios are
developed based on the 6 defined indicators and the use of
solar PV farms. The scenarios have been implemented after
simulating water and food in the WEAP software and rainfall-
runoff model and model calibration for Lenjanat Sub-basin as
the case study. The scenarios were; 1) Base scenario (business
as usual) 2) Crop pattern scenarios 3) Increasing irrigation
efficiency 4) implementation of solar PV farms, as well as
three combinations of these scenarios and increasing the pump
efficiency in scenario four. Due to conjuctive use of surface
and groundwater resources, scenario six (combination of
scenarios 3 and 4) were topranked among all other scenarios.
In Addition, base scenario ranked last and indicated that the
current trend worsens the condition in the study area.
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Table 2- Decision matrix for eight scenarios and six indicators for Mobarakeh city
oS jlo Gl e 53 (251 slere i 5 92 )luw Cudid (g proncd e yilo =Y Jo

Water Food Energy Nexus Co2 WT
Sustainability Sustainability Sustainability Sustainability Emission

Scenariol: trend (business as 58 172 16 54 20815 468
usual)
Scenario2: Crop pattern 73 212 62 69 52840 353
Sce_:n_arlo3: Increasing irrigation 82 189 8 48 28513 132
efficiency
Scenario4: implementation of 59 172 62 86 4717 488
solar PV farms
Scenario5: increasing pump
efficiency 72 173 8 44 35545 577
Scenario6: combination of 3 and4 82 189 65 100 11126 132
Scenario?7: combination of 4&5 72 170 66 93 5224 292
Scenario8: combination of 79 173 51 86 19405 577
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Table 3- Decision matrix for eight scenarios and six indicators for Lenjan city
0L Gl e 3 (25! Hlme b 9 92 )l Culid (510 prenal s yilo =Y Jgaa

Water Food Energy Nexus Co2 VWT
Sustainability ~ Sustainability =~ Sustainability = Sustainability Emission

Scenariol: trend (business as 75 101 53 74 11795 1549
usual)
Scenario2: Crop pattern 79 158 27 70 8468 1208
Scenariod: Increasing 84 103 29 74 6680 1205
irrigation efficiency
Scenario4:; implementation of 73 106 71 82 9706 1593
solar PV farms
ScenarioS: increasing pump 82 101 54 76 11692 1219
efficiency
jr(]:gzarlo& combination of 3 84 103 70 85 9004 1205
LSlgLeSnarlor combination of 81 110 78 88 6172 1593
Scenario8: combination of
18283 82 101 68 83 8393 1219
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Table 4- Weights of BWM method

BWM (g, ;5 L pasli (39 -F Jgaa
Water Sustainability Food Sustainability Energy Sustainability  Nexus Sustainability Co2 Emission ~ VWT
0.16 0.12 0.10 0.47 0.07 0.06

Table 5- Inconsistencies output
295§ WU £ -0 Jg
€ 0.17 0.416 017 0.213 0.15

Output Inconsistencies

0.056 0.138 0.056 0.071 0.049
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1- Adaptive Network Based Fuzzy Inference System
2- Stockholm Environment Institute

3- Plant Growth Model

4- Reoperation

5- Reliability in Time

6- Reliability in Volume

7- Resiliency

8- Vulnerability

9- Best-Worst Method
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