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Figure 1. Simulation of Gorgan city in MODSIM.
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Table 1. Overview developed scenarios in the study area.
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Figure 2. Consumable water ratio of groundwater and surface water in the study area.
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Table 2. Changes and population estimation in different years.
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Table 3. Water consumption capitation in 2001 to 2041 years.
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Table 4. Evaluation of system performance under different scenarios for the total region based on the

reliability and vulnerability.
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Figure 7. Reliability values for the future years with the S, scenario in each region.
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Figure 8. Vulnerability values for the future years with the S, scenario in each region.
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Figure 9. Comparison of mean supply demand reliability the whole area under different scenarios in 2012.

1 -
0.8 - _
B Dﬁ i . ] :::
S BB E LR
CERR I
= "1{ I.I Il.l I.l lll l.l I.I Il.l I.l
@i, B M MM OB OB oM
I} - .II II.I l.I l-' I.l .II II.I l.I
51 521 822 523 524 531 532 533
& _,._;'_.-
Scenarios

Nevs Jl s Cilisee gla gyl o ailain JS Lo gto SLOWE (el (6 pdyslezsl amslis -V ¢ S5

Figure 10. Comparison of mean supply demand reliability the whole area under different scenarios in 2021.
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Figure 11. Comparison of mean supply demand reliability the whole area under different scenarios in 2031.
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Figure 12. Comparison of mean supply demand reliability the whole area under different scenarios in 2041.
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Figure 13. Comparison of mean supply demand vulnerability the whole area under different scenarios in 2012.
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Figure 14. Comparison of mean supply demand vulnerability the whole area under different scenarios in 2021.
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Figure 15. Comparison of mean supply demand vulnerability the whole area under different scenarios in 2031.
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Figure 16. Comparison of mean supply demand vulnerability the whole area under different scenarios in 2041.
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Abstract

Background and Objectives: Increasing need for water is the result of population growth and
urban development, which demands a comprehensive programming for sufficient amount and
appropriate quality of water. Modeling is one of the necessary elements of management and
planning for water resources and use. Integrated mathematical quality-quantity water models are
suitable tool to analysis various water resources management options. MODSIM is a decision
support system for the analysis programming of long-term, mid-term and short-term functions that
is used in the basin, inter-basin, drinking water and etc. The most important urban drinking water
supply problems in Gorgan are lack of exploitation of surface and groundwater sources for
drinking, groundwater restrictions to supply drinking water of Gorgan, severe drop in groundwater
table, increasing trend of drinking water demand, ample water exploitation in agriculture sector in
downstream and its effect on declining drinking water and improper recharge aquifers
consequently causing disqualification in aquifers and salinity in wells. Offering appropriate
solutions is essential for the next horizon, comprehensive study of the sources and the percentage
of losses incurred on the desired horizon. The aim of this research is to analyze water resources
management of drinking water of Gorgan assessing different managerial scenarios.

Material and Methods: In this study drinking water of Gorgan city was evaluated in short-
term, mid-term and long-term periods by means of MODSIM model and the city's zoning to
provide allowable pressure and prevent the leakage in the network. Model calibration was done
for 2012 and 2013 on a daily scale and eventually the model was assessed on the basis of
criteria’s such as reliability and vulnerability. Hence by using various scenarios the future
management of drinking water was evaluated.

Results: According to results, in all scenarios the 1% pressure zone (the most northern part of
Gorgan) and 8-10 zones (the most southern part of Gorgan) have high reliability and low
vulnerability indexes. In addition if the water supply conditions remain same as current (the
reference scenario) in 2021 with a population increase of 7.2 percent compared to 2012, the
reliability index and vulnerability index would be 7.2 percent and 50000 cubic meters per day.
Conclusion: Applying MODSIM model has been successful in simulation and management of
drinking water resources hence using this model and linking it to other software’s such as those
related to groundwater and water quality is suggested. According to the result of model and
scenarios, it is possible to inspect future water condition and recommend managerial strategies.

Keywords: Drinking water management, Reliability index, Vulnerability index, MODSIM,
Gorgan city
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