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May 5, 2024 province is located in the arid and semi-arid region of Iran and is highly

vulnerable in terms of water resources. Due to the close relationship between the
three sources of water, food and energy and their mutual influence on each other,
a new concept called the linkage approach has been proposed, which refers to the
integrated nature and mutual effects of these three sources. The present research
has analyzed the dynamic analysis of sustainable water resource management
Keywords: . systems based on the correlation of water, food and energy resources in a 21-year
Systems Dynamics, horizon (2011-2031) in Darmian and Sarbisheh cities in South Khorasan province
'F\a/'anagement of Water (The scope of implementation of the carbon sequestration project) with the help
esources, Water, Food . .

and Energy Nexus, of V_e_ns_lm DSS §oftware. This research has been done based on Mont_e Carlo
Southern Khorasan sensitivity analysis as well as the development of the model under the title of 5
scenarios, and finally, the fifth scenario was selected for the sustainable
management of water resources in the research area. In this situation, optimal
consumption modeling in different sectors, compliance with limit conditions and
culture based on consumption pattern modification are among the key issues in
resources crisis management.

1. Introduction
Water is considered a vital resource for every biological and human phenomenon, and today, water
management and protection are of great importance not only in developing countries, but also in
developed countries. With the continuation of the current trend of water consumption in the absence of
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correct policies, in 2030 the people of the world will have only 60% of the water they need available.
The water crisis caused by the increase in population and economic development is one of the most
important threats to human societies and a limit to sustainable development. Integrated management of
water resources is a process that includes the coordinated development and management of water
resources and other resources, including social and economic well-being. According to FAO estimates,
the agricultural sector must increase its production to 60% by 2050 to meet the needs of population
growth. Also, according to the report of the International Energy Agency, the amount of energy
consumption will increase by 50% by 2035. With the growth of demand, the competition for resources
also increases. Linking water, food and energy is a new approach towards sustainable management of
resources with regard to economic-social development.

2. Materials and Methods

This study uses a simulation based on the systems dynamics approach, in which feedback concepts are
used to express the social, economic and environmental processes of the South Khorasan International
Carbon Sequestration Project. The system dynamics method was invented for the first time by J. W.
Forrester for the strategic understanding of issues in dynamic complex systems. Vensim software was
used for modeling and simulation of this research. Vansim software is a type of image simulation tool
that makes it possible to create various samples in a simple and flexible way. This software allows the
user to define, save, simulate, analyze and optimize dynamic system models.

3. Results
The calibration results show that most of the determination coefficient values between the simulated

and observed data of all level variables are higher than 55% and the Nash-Sutcliffe criterion is close to
1 and the root mean square error value is less than 0.3. It is a relatively good basis for making
predictions. Validation results in most of the desirable values of Nash-Sutcliffe criterion are more than
0.8, numerical square root error is about 0.2, and in most cases the coefficient of determination is more
than 0.7 (except for surface and underground water sources, it is about 0.5). The results showed that the
proposed combined policies of the agricultural and environmental sectors have the greatest effect in
changing the state of the interdependence system (water, food and energy) and providing the
environmental needs of the studied area. The combined implementation of policies to change the
cultivation pattern and increase crop productivity and control underground water extraction, while
increasing the security of surface and underground water and increasing environmental indicators
(improving carbon sequestration), reducing water consumption for food production and Energy
consumption for water extraction will be reduced.

4.  Discussion and Conclusion

According to the presented results, in the coming years, with the current trend, the water demand of the
studied area will face a serious crisis. Based on this, it is possible to use the proposed solutions with the
aim of correct consumption management to bring the system status to an acceptable and reliable level.
By using the system dynamics approach, it is possible to analyze the impact of various conditions in
system management and their long-term effects and adopt appropriate policies. In the system dynamics
model, by using policies to modify the consumption pattern by increasing irrigation efficiency, the
aggravation of the water crisis can be prevented.
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1. Carbon sequestration project
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