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EXTENDED ABSTRACT

Introduction: Climate and ecosystem changes in coordination with other factors have challenged
many basic paradigms of natural resource management. The purpose of this research was to know
the correlation between water, energy, and food in Varamin Plain by the method of the mental
model and the dynamics of water, energy, and food correlation under political scenarios.

Material and Methods: Data and relationships related to the mental model were collected
through interviews with the farmers and managers of the region using the Mental Modeler
software. Data related to the correlation dynamics model was also collected through organizations,
regional stakeholders and authoritative articles. The WEF nexus model developed for the study
area consists of interconnected relationships for modeling water, agriculture and energy
subsystems and their interactions. The simulation model was built using Vensim software, and the
simulation period was considered a 20-year period. The equations in each subsystem were created
based on the basic equations of the system dynamics approach and the causal loop diagrams of
each subsystem using relationships and positive and negative feedbacks.

Results and Discussion: The results of system dynamic modeling showed that the state of surface water
resources and water security of the plain will be 158 million cubic meters and -162 million cubic meters,
respectively, during the period of 20 years, which shows the reduction of resources compared to the
original situation. The results of the model without applying the scenario showed that the volume of the
Varamin Plain aquifer will decrease from 4000 million cubic meters to 2700 million cubic meters during
the 20-year period. This shows that the policies of providing water resources, including the excessive use
of wells, the development of urbanization and the creation of industries, as well as the lack of increase in
the productivity of agricultural water through moder irrigation methods, are the reasons for such a
problem. The application of scenarios for the allocation of the environmental needs of the Bandalikhan
wetland showed that the plain will not have the ecological capacity to allocate water to the wetland, so
that in the next 20 years, the water security of the plain will decrease to 180 million cubic meters. Also,
applying the scenario of increasing irrigation efficiency without increasing the cultivated area from 58%
to 70% was effective in improving the reduction of agricultural water demand and increasing the
cultivated area. The increase in cultivated area up to 41,600 hectares had a positive effect on agricultural
water demand, but more than this amount caused the pressure on water resources to increase. Based on
the limitations of water resources and the reduction of water security in the Varamin Plain, the production
of the plain's products will also face a decrease. Due to its proximity to the city of Tehran, the Varamin
Plain plays an important role in meeting the needs of the people of Tehran and the surrounding cities.

Conclusion: Examining the results and comparing the data showed that during the 20-year period,
Varamin Plain will have an unfavorable situation regarding water resources and food production.
The management of the resources of Varamin Plain requires a change in organizational,
agricultural and developmental approaches. The development of solar systems in order to meet
the energy needs, the establishment of the wastewater treatment plant in Varamin and the
development of the treatment plant south of Tehran, as well as moving towards sustainable
compression is effective in creating the stability of the plains resources in order to properly exploit
the resources. On the other hand, increasing the irrigation efficiency without increasing the
cultivation area can help in balancing the current situation so that with the implementation of the
policies of the sixth development plan, the demand for agricultural water will be reduced to some
extent and the pressure on the underground water resources will be reduced.
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Fig. 3- Causal diagram of the hydrology subsystem
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Table 1. Inputs and outputs of hydrology, agriculture and energy subsystems in the system dynamics model

b o it ZeoS P
Sources Variables Quantity Reference
Runoff 30 MCM/Year
<Lils,
Surface water Shur River 130 MCM/Year
sources o ailsog, Ministry of Energy (2021), Azizi
b O gl Mamlo Dam 50 MCM/Year et al. 2021, Ahmadi ef al. 2021
slolo o
Return water flow 40 MCM/Year
Sl ol
Penetration into groundwater
ey o) golie 4y S4is Ministry of Energy (2021), Azizi
12 MCM/Year et al. 2021, Ahmadi et al. 2021
Groundwater .
Return water flow 240 MCM/Y ear Tehran Province Water and
sources -
) _— S p ol ol 116 MCM/Year Wastewater
i) ol b )
Regional Water Company of
Infiltration from the aquifer boundary Tehran
olszel 50 5l S5
Allocation to agriculture
50 MCM/Year .
GiyoliS & plais! Tehran Province Water and
DAM Allocation to the Varamin drinking Wastewater
15 MCM/Year .
KW Oeelyg oy 4 olas] Regional Water Company of
Allocation to the Tehran drinking Tehran
) ) 120 MCM/Year
Ol oy a4 plais|
Total production Agricultural and horticultural productions Agricultural Administration
530,000 T/Year o
S3y9LinS adgs by ohy ods Statistics (2021)
Effluent South Tehran sewage treatment plant Regional water company of
100 MCM/Year
Slay O ez wlsabas Tehran
Electricity consumption
) 805370 MWH
.
Energy o Tavanir, 2020
Syl . Questionnaire and Interview
Fossil Fuels
80 L/ha
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Fig. 7- Change in surface water resources, groundwater volume, water security and energy security of Varamin plain from 2022 to 2042
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Fig. 8- Change in agricultural production in the Varamin Plain from 2022 to 2042
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Fig. 9- Change in agricultural production and agricultural water demand under the scenario of increasing irrigation efficiency
without increasing the cultivation area from 2022 to 2042
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Fig. 10- Change in agricultural production and water demand of Varamin Plain under the scenario of allocation of environmental
needs from 2022 to 2042
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