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Abstract

Although the Urmia Lake is the largest domestic lake in Iran, the second largest saline lake in the world, and the
world's 20th largest lake, and is weather-balanced for the region's climate, it has been declining in recent
decades. There are several reasons to become dry this lake. In this paper, due to the complexity of the problem,
system dynamics is used as a suitable methodology for modeling the reasons for drying Urmia Lake. According
to Sterman's methodology, the boundary of the problem was first studied. Key variables and their historical
behavior were studied at this stage. Then, the dynamic hypothesis of the problem was formulated by using the
subsystem diagram, circular causal graphs, and accumulation flow map. After simulating and testing the model,
some of the possible ways were evaluated that lake can be recovery. Based on the results of this study, it seems
that two main factors in decrease lake water are reducing the input of surface waters to the lake and damping.
Therefore, supplying the Lake right of water and limiting the construction of dams can be two ways to stop the
process of drying Urmia Lake. However, the dynamics within the problem, they can apply any solution with
many complications and side effects.

Keywords: Urmia Lake, System Dynamics, Iranian Environment, Iran Wetlands, Water Crisis.

b Department of Management, Tabriz Branch, Islamic Azad University, Tabriz, Iran Email: bafandeh@iaut.ac.ir
2. Department of Industrial engineering, Alghadir (Non-Governmental and Private Higher Education Institution), Tabriz, Iran
3. Institute of Development and Planning, Academic Center for Education, Culture and Research (ACECR), Tabriz, Iran



Modeling the Causes of Drying of Lake Uremia Using ...

References

References (in Persian)

Alavi Panah, S. K., Khodaei, K., Jaafar beigloo, M., 2006, Study of the Efficiency of Satellite Data in Water Quality Review
on the Interconnecting Lakes of Urmia ", Geographical Research, No. 53, pp. 69 - 57. [In Persian].

Alizadeh, A., 1996, Principles of Applied Hydrology, Imam Reza University. [In Persian].

Alizadeh Choobari, O., Ahmad@ivi, F., Mirzaei, N. and Owlad, E. (2016), Climate change and anthropogenic impacts on
the rapid shrinkage of Lake Urmia. Int. J. Climatol., 36: 4276-4286. doi:10.1002/joc.4630. [In Persian].

Ata’of, T., 2000, Caspian Sea: Problems and environmental issues, Quarterly Journal of Central Asian and Caucasian
Studies, year 8, Volume 3, No. 25, pp. 123-115. [In Persian].

Beheshti Aal Agha, A., Raisi, F., Golchin, A., 2011, The effects of the disturbance caused by the conversion of forest land to
agriculture on some biological soil quality indicators in forest ecosystems in northern Iran, Journal of Agricultural Ecology,
Vol. 3, No. 4, pp. 453-439. [In Persian].

Boroffka, Nikolaus. Oberhénsli, Hedi. Sorrel, Philippe. Demory, Francois. Reinhardt, Christian. Winnemann, Bernd.
Alimov, Kamildzhan. Baratov, Sergey. Rakhimov, Kamildzhan. Saparov, Nasbirgen. Shirinov, Timur. Krivonogov, Sergey
K., Rohl, Ursula. 2006, "Archaeology and climate: settlement and lake-level changes at the Aral Sea ", geoarchaeology, vol.
21, pages 721-734. [In Persian].

) EPA) Environmental Protection Agency in cooperation with government agencies, environmental organizations and local
communities, 2010, Aguste, comprehensive management plan of Lake Urmia. [In Persian].

Golabian, H., 2010, Urumia plans to supply deficit water for recovery and ecosystem stabilization of Lake Urmia. [In
Persian].

Golian, S., Abrisham chi, A., Tajrishi, M., 2007, Analysis of the policy of exploitation of water resources in the catchment
area by the system dynamics method, Water and Wastewater, No. 63, pp. 80-70. [In Persian].

Hasanzadeh, E., 2010, Determination of the contribution of the construction of hydraulic structures on reducing the water
level in Lake Urmia, Tabriz University. [In Persian].

Hassanzadeh, E. Zarghami, M. Hassanzadeh, Y. 2012, "determining the main factors in declining the Urmia lake level by
using system dynamics modeling ", water resource manages, 26: 129-145. [In Persian].

)ICES) Iran Consulting Engineers Society (ICES), 2011, Sustainability Evaluation of Development Process and Its
Consequences in Lake Urmia. [In Persian].

Iran Water Resources Management Foundation, Groundwater Studies Group (IWRMFGSG), 2014, Study of the status of
groundwater resources of the country until the end of the irrigation year 2012-2013. [In Persian].

) ISCPH) Iranian Statistics Center, Population and Housing Census 1335 to 1390, Available at August 2017. [In Persian].
Jalili, Sh., Marid, S., Banakar, M., Namdar Ghanbari, R., 2011, Evaluation of the Effect of the NAO and SOI Grounds on
Urmia Lake Lakes Change, Application of Spectral Analysis Methods for Time Series, Volume 25, Issue 1, Pages 145-140.
[In Persian].

Kardovani, P., Sarvar, R., Soofi, A., 2017, Causes of Lake Urmia Water Loss, Journal of Geography, New Period,
Fourteenth, No. 50, pp. 93-110. [In Persian].

Kamali, M., Younes Zadeh, S., 2017, Investigation of land use changes in the Uromiyeh watershed basin using satellite
images, Research Center for Indoor Research (RSRC) of Sharif University of Technology. [In Persian].

)Ministry of Energy) Managing Directorate of Urmia Lake Basin, (2013), Status and Challenges of Underground Water in
Lake Urmia Basin and Providing Solutions, Presented in the Urmia Lake Surface and Underground Water Management Task
Force. [In Persian].

Maleki, Gh., 1998, Lake Aral: Environmental Crisis, Quarterly Journal of Central and Caucasus Studies, Eighth Year,
Volume 3, Number 26, pp. 66-53. [In Persian].

Ministry of Energy, Water and Waste Water Planning Office, 2013, Reviewing the Issues, Challenges, and Opportunities of
Lake Urmia catchment area. Final report. [In Persian].

Ministry of Energy, Water and Waste Water Planning Office, 2010, Updating the comprehensive water plan of the country.
[In Persian].

Micklin, Philip p.1989 " Desiccation of the Aral Sea: a water management disaster in the Soviet Union ", science, vol.241
no.4870 pp. 1170-1176. [In Persian].

Mohamadreza Pourtabari, 2013, Combined Utilization of Surface Water and Subsoil Water Resources with the Water
Transfer Interconnection Approach: A Primary Study of the Piranshahr, Water, and Wastewater, No. 4, pp. 113-103. [In
Persian].

Fazel, Nasim, Berndtsson, Ronny, Bertacchi, Uvo Cintia, Madani, Kaveh, Klgve, Bjgrn, 2017, Regionalization of
precipitation characteristics in Iran’s Lake Urmia basin, Theoretical and Applied Climatology, Volume 132, Issue 1-2, pp
363-373. [In Persian].

Rajabi, H., Saravani, S., 2015, Urmia Lake Recovery, Drought and Threats, Report of the Orumieh Recovery Headquarters.
[In Persian].

Riedel, Frank. Kossler, Annette. Tarasov, Pvel. Wonnemann, Bernd. 2011, "A study Holocene foraminifera from the Aral sea
and west Siberian lakes and its implication for migration pathways", quaternary international, volume229issues 1-2, pages
105-111. [In Persian].



Journal of Natural Environmental Hazards, Vol.08, Issue 21, Autumn 2019

Salahi, B., Goudarzi, M., Hosseini, S. (2016). Predicting the temperature and precipitation changes during the 2050s in Urmia
Lake Basin. Watershed Engineering and Management, 8(4), 425-438. doi: 10.22092/ijwmse.2016.107179. [In Persian].
Shadkama, Somayeh Ludwig, Fulco, van Oel, Pieter KirmgglaC&abat, Pavel, 2016, Impacts of climate change and water
resources development on the declining inflow into Iran's Urmia Lake, Journal of Great Lakes Research, Volume 42, Issue 5,
p. 942-952. [In Persian].

Salimi, H., 2011, Investigation of Urmia Lake Environmental Environment Issues in the View of International Environmental
Law ", Strategic Quarterly, Year 20, Issue 58, pp. 202-177, (In Persian.(

Shabhriari, M., (2001), "Environmental Disaster in the Aral Lakes, Central Asia, and Caucasus Studies", vol. 33, pp. 166-153,
[In Persian].

Samani, M. V., 2010, Critical Situation Analysis of Lake Urmia Water, Report of the Research Center of the Islamic
Consultative Assembly, Thematic Code 250, [In Persian].

Shafiei far, M., Valizadeh, A., 2008, Modeling and drying the boundary in the two-dimensional model of low water flow,
Iranian Water Resources Research, Year 4, Issue 1, pp. 58-50. [In Persian].

Sterman, J. D., 2000, Business Dynamics, Samt publication [In Persian].

)JOLRH) The socio-cultural committee of the Orumieh Lake Recovery Headquarters (2016), Urmia Lake, causes of drought
and possible threats (1), (http://ulrp.sharif.ir/fa), [In Persian].

Tofighi, M. A., Zein Al Dini, M., Golshani, A. A., 2007, Two Dimensional Hydrodynamic Simulation of Lake Urmia to
Determine Flow Pattern, Marine engineering, Volume 3, Issue 4, Pages 37-47, [In Persian].

Zahedi, M., Ghavidel, Y., 2007, Determination of drought threshold and calculation of reliable precipitation in lake basin
stations of Urmia lake, Geographic Research, Vol. 39, No. 59, Pages 21-34. [In Persian].

References (in English)

Hassanzadeh, Elmira. Zarghami, Mahdi. Hassanzadeh, Yousef. 2012, "determining the main factors in declining the Urmia
lake level by using system dynamics modeling ", water resource manages, 26: 129-145

Riedel, Frank. Kossler, Annette. Tarasov, Pvel. Wonnemann, Bernd. 2011, "A study Holocene foraminifera from the Aral sea
and west Siberian lakes and its implication for migration pathways", quaternary international, volume229issues 1-2, pages
105-111

AlizadehChoobari, O., Ahmad@Givi, F., Mirzaei, N. and Owlad, E. (2016), Climate change and anthropogenic impacts on
the rapid shrinkage of Lake Urmia. Int. J. Climatol., 36: 4276-4286. doi:10.1002/joc.4630

Fazel, Nasim, Berndtsson, Ronny, Bertacchi, Uvo Cintia, Madani, Kaveh, Klgve, Bjgrn, 2017, Regionalization of
precipitation characteristics in Iran’s Lake Urmia basin, Theoretical and Applied Climatology, Volume 132, Issue 1-2, pp
363-373

Shadkama, Somayeh Ludwig, Fulco, van Oel, Pieter Kirmigl&&abat, Pavel, 2016, Impacts of climate change and water
resources development on the declining inflow into Iran's Urmia Lake, Journal of Great Lakes Research, Volume 42, Issue 5,
p. 942-952

Boroffka, Nikolaus. Oberhansli, Hedi. Sorrel, Philippe. Demory, Francois. Reinhardt, Christian. Winnemann, Bernd.

Alimov, Kamildzhan. Baratov, Sergey. Rakhimov, Kamildzhan. Saparov, Nasbirgen. Shirinov, Timur. Krivonogov, Sergey
K., Rohl, Ursula. 2006, "Archaeology and climate: settlement and lake-level changes at the Aral Sea ", geoarchaeology, vol.

21, pages 721-734

Micklin, Philip p.1989 " Desiccation of the Aral Sea: a water management disaster in the Soviet Union ", science, vol.241
no.4870 pp. 1170-1176.





