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Abstract  
Qom city (located in the central desert of Iran) has always faced the problem of water 
shortage. In recent years, due to various reasons such as urbanization, increased immigration 
and tourism prosperity, this problem has become a more serious trending water crisis. In spite 
of the steps taken to maintain the sustainability of potable water, predictions indicated that if 
the existing situation persists, in 2022 the city will be in a state of unstable water. To 
overcome this dilemma, this paper aims to identify and present sustainable urban Potable 
water policies on a thirty-year horizon through system dynamics and the use of Vensim 
software. These policies are generally presented in two parts: Supply and Demand. The 
supply policies include separation of potable water from non potable water, using fresh water 
or wastewater, and managing the water supply losses. In demand management, the policies 
are to control the population, control the pattern of domestic demand, and control the Exempt 
Demand. The new policy investigated and proposed by this research which is proportional to 
the problem was the separation of potable water from non potable water and control the 
exempt demands over time and their impact on the sustainability of urban potable water. 
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Table1. History of the studies of urban water management with system dynamic approach 

Study area Work field Reference 

Tehran City, Iran Identify indicators of sustainable development in urban water 
systems

Bagheri and Hjorth, 2007

Tabriz City, Iran Urban Water Modeling in Tabriz Zarghami and Akbariyeh, 2012
Bam City, Iran Modeling urban water system management after natural disasters 

based on sustainable development
Bagheri et al., 2010

Las Vegas, America Simulation model of urban drinking water supply Stave et al., 2003
New Zealand Surface runoff management in urban water Winz, 2009
World  Investigate changes in mineral resources, organic and human-

based human activities on Earth
Forrester, 1997

America Dynamic analysis systems bottled water industry System and Moloney, 2013 
Singapore Sustainability of drinking water systems Xi and Poh, 2013 
South Africa - small 
town 

Use dynamic system to find water supply and demand difficulties Clifford Holmes et al., 2014

In the city of Tieling, 
China 

Investigate the availability of water resources for sustainable 
development based on a system dynamics model

Yang et al., 2015

Ghana Sustainable urban water system with evolution in management 
reform

Acheampong et al., 2016

WaLA - Paris 
suburban 

Life Cycle Assessment of scenarios forecast for Urban Water 
Management

Loubet et al., 2016
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Fig. 1. Urban potable water supply of Qom from 2006  
to 2016 (WWCQ, 2016) 
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Time (year) 
Fig. 2. Variations in Qom Plain aquifer water table level from 1973 to 2014 (QRWA, 2014) 
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Fig. 3. The behavior of the reference variable with 
respect to the distance between supply and demand for 
Qom City from 2006 to 2016 and the forecast to 2036 
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Fig. 5. Causal diagram for Qom SD model 
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Fig. 6. Causal diagram for the Qom SD improvement model 
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Fig. 8. Qom city water balance from 2006 to 2016 and 
the forecast to 2036 
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Fig. 9. Population estimates and historical population 
data from 2006 to 2016 
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Fig. 10. Estimated storage volume and historical 

groundwater information from  2006 to 2016 
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Fig. 11. The effect of 2% increase in demand on water 
balance from 2006 to 2016 and the forecast to 2036 
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Fig. 12. The effect of population growth rate on water 
shortage from 2006 to 2016 and the forecast to 2036 
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��6O;5����� *�2�� N3H,�� )YO2L� ��� 
Table 2. The population of Qom province during different years 

Year 1956 1966 1976 1986 1991 1996 2006 2011 2016 

Population 160981 179862 293620 616963 757147 853044 1046737 1149099 1262698 
(Statistical Center of Iran, 2016) 
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Fig. 13. Effect of different scenarios of wastewater 
system in water shortage from 2006 to 2016 and the 

forecast to 2036 
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Fig. 15. Impact of consumer behavior exempt demand 
on the amount of water shortage from 2006 to 2016 and 

the forecast to 2036 
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Fig. 16. The effect of controlling the pattern of domestic 
consumption on water shortage from 2006 to 2016 and 

the forecast to 2036 
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Table 3. The effects of different scenarios on the reduction of potable water shortage in Qom city 

Description Method Shortage 
reduction (%) Scenario 

Reduce population growth by 0.5%Control of immigration and 
population growth

91.6

environmental problemsLack of implementation of 
sewage network

01.2.6

Due to the low price of water is not economical Complete sewage network 
implementation

472.2.6

Suitable for QomRun 50% sewage network172.2.6
Use pipes with good qualityCorrect worn networks253.6
Due to the number of exempted applications, there is 
a great deal of need

Establishing contractual 
capacity for exempted uses

91.4.6

The use of reducing devices is dependent on the 
economic value of water, awareness and availability

Increasing people's beliefs and 
availability of reducing devices 

262.4.6

Applying the above mentioned scenarios and 
separating potable and non-potable water supply, the 
urban water is stable

Separating potable and non-
potable water supply 

05.6

Fig. 17. The effect of separating Potable water and non 
Potable water networks on the sustainability of urban 
Potable water from 2006 to 2016 and the forecast to 

2036 
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