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Introduction  

Lake Urmia, located in the northern of Iranian Kurdistan, has faced a significant environmental 

crisis in recent years due to numerous factors including climate change, human activities and 

mismanagement of water resources. The decline of Lake Urmia has caused several ecological, 

economic and social crises in the surrounding areas. In other words, the crisis of Lake Urmia 

indicates the decline of the environmental and ecological capacity of the lake, the largest lake 

in the Middle East. 
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Abstract 

Lake Urmia, located in northern part of Iranian Kurdistan, has recently experienced a serious 

environmental catastrophe because of various of factors, including human activity, climate 

change, and mismanagement water resource.  The decline of Lake Urmia has caused several 

ecological, economic and social crises in the region. To put it another way, the issue at Lake 

Urmia, the biggest lake in the Middle East, is a sign of the lake's declining ecological and 

environmental capabilities. 

Addressing this crisis requires concerted efforts to change water resource management pol-

icies, prevent pollution, sustainable development and mitigate the impacts of climate change. 

International cooperation and support for the implementation of effective treatment to re-

store the lake's ecological health is also essential for its return to normalcy. 

By implementing a combination of solutions in a coordinated and integrated manner, Lake 

Urmia may be preserved, and sustainability guaranteed for future generations. However, it 

will call for concerted efforts, cooperation and long-term commitment from the government, 

stakeholders, and the international community. 
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Addressing this crisis requires concerted efforts to change water resource management policies, 

prevent pollution, sustainable development and mitigate the impacts of climate change. Inter-

national cooperation and support for the implementation of effective treatment to restore the 

lake's ecological health is also essential for its return to normalcy. 

By implementing a combination of solutions in a coordinated and integrated manner, 

Lake Urmia can be saved and sustainability ensured for future generations. But it will require 

concerted efforts, cooperation and long-term commitment by the government, stakeholders and 

the international community. Implementing a practical plan for the restoration of Lake Urmia 

requires a comprehensive approach that pays attention to the factors affecting its drying up. By 

following the Lake Urmia restoration plan, stakeholders can work together to reverse the de-

cline in its water level and ensure the long-term sustainability of this important ecosystem. 

 

Causes of drying up of Lake Urmia 

Several natural and administrative factors have caused the crisis of Lake Urmia, which covers 

an area of 8% of its actual area. Here are the reasons: 

Climate change and prolonged drought 

One of the main causes of the Lake Urmia crisis is the prolonged drought in the region. De-

creased rainfall and rising temperatures have caused a significant reduction in the flow of water 

into the rivers and streams that flow into the lake. The results of related studies showed that 

most stations in Lake Urmia Basin had a significant decreasing trend in last decades. Climate 

change has exacerbated the effects of drought in the region, leading to rising temperatures and 

changes in rainfall patterns. This climate change has accelerated the drying up of Lake Urmia 

and intensified the environmental challenges it faces. 

Saltwater Intrusion and Water pollution 

The decrease in freshwater inflow has caused the concentration of salts and minerals in the lake, 

which has increased the salinity level. This high salinity has hurt the lake's life, including the 
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extinction of some species that have adapted to lower salinity levels. Industrial and agricultural 

waste, including untreated wastewater and agricultural sewage containing pesticides and chem-

icals, has further deteriorated the water quality of Lake Urmia. Water pollution is exacerbating 

environmental pressure on the lake's ecosystem, affecting aquatic life and biodiversity. 

Mismanagement of water resources 

Mismanagement of water resources, including excessive construction of dams and diversion of 

water for agricultural and industrial purposes, has significantly reduced the amount of water 

reaching Lake Urmia. Subsequently, the natural balance of the lake's ecosystem has been dis-

rupted causing its size to shrink. 

 

Figure 1. The location of in operation, under construction and under study dams in Lake Urmia Basin, which is 
more than 91 dams. Source: daminfo.wrm.ir 

 

Human activities 

The impact of wrong policies on proper water resource management is also reflected in human 

activities such as excessive groundwater extraction for agriculture and urbanization in the areas 

around Lake Urmia. They also contributed to the decline in the water level of Lake Urmia. 
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These activities have altered the hydrology of the region and reduced the amount of water avail-

able to fill the lake.  

 

Figure 2. Change in the area of Lake Urmia between 2001 and 2023. Source: NASA; Shrinking Lake Urmia 

  

Consequences of the Lake Urmia Crisis 

The crisis in front of Lake Urmia has had profound consequences for both the environment and 

the residents of the surrounding areas. Here are some of the main findings and implications: 

Environmental degradation 

Decreasing water levels and rising salinity levels have caused the disappearance and drying up 

of ponds and several important settlements around Lake Urmia Water shortages have destroyed 

the lake's ecosystem, resulting in the decline or extinction of many species of plants and ani-

mals, including migratory birds. However, the following negative consequences are significant: 

soil erosion and desertification in the region due to drying of the lake bed, loss of fertile land 

and salinization due to dust and rainfall and eventually decline in biodiversity. 

Economic impact 

The collapse of the Lake Urmia ecosystem has had a severe economic impact on local activities 

such as agriculture and tourism. In the future, the capacity of agricultural products may decline 

dramatically due to water shortages and soil acidification, or crops may be damaged and lost, 

and farmers' incomes may decline the tourism sector, which once flourished around Lake 
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Urmia, has suffered due to the deteriorating environmental conditions and unfavorable condi-

tions for visitors. 

Health Concerns 

Increased levels of dust and salt particles at the bottom of the lake contribute to air pollution, 

which causes respiratory problems and health problems for citizens and residents of the area 

Increased salinity levels in groundwater and surface water sources have threatened the quality 

of drinking water, posing a threat to public health and exacerbating water-borne diseases. An-

other concern is the effect of salt on human and animal skin. Although this has not been studied, 

it certainly has such an effect on the human body in general and on the human skin. 

 

Figure 3. Changes in the water composition of Lake Urmia and thickening of the salinity are observed. Source: 
©Ali/Adobe Stock 

  

Social migration and displacement 

Environmental degradation and economic difficulties after the crisis in Lake Urmia will force 

many residents to migrate from the region in search of better livelihood opportunities elsewhere. 

Displacement and resettlement of communities will lead to deterioration of social conditions, 

loss of cultural heritage and difficulties in preserving traditional ways of life. 

Conflicts and tensions 
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Competition for water resources has led to conflict and tension between different groups of 

stakeholders, including farmers, herders, industrialists and urban residents. Disputes over water 

allocation and management have complicated relations between communities and neighboring 

areas, as well as between upstream and downstream users of the lake basin. 

Psychological effects 

The loss of a once beautiful and ecologically rich natural resource has had a psychological 

impact on the population. Citizens are facing feelings of sadness, anxiety and hopelessness 

about the future of the environment and their way of life. 

 

Projects submitted for the revival of Lake Urmia 

In recent years, several projects have been proposed to supply water to Lake Urmia, some of 

which have not been approved for scientific or economic reasons. Here is a brief description of 

them: 

 

Figure 4. Four projects submitted for water transfer to Lake Urmia. Sources: www.arannews.com; www.tas-
nimnews.com 

  

Transferring water from the Caspian Sea  
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Based on a memorandum of understanding between the Lake Urmia Revitalization Agency and 

the Norwegian consulting company (NIVA), the opportunities and results of transferring water 

from the Caspian Sea to Lake Urmia began to be studied. The results of this research; indicated 

that mixing the water of the two lakes is not scientifically appropriate, especially in terms of 

chemical composition and salt types of southern parts of Lake Urmia. Also, the project's econ-

omy required a huge budget that the Iranian state seemed to evade providing.  

Transferring water from the Aras River 

The objectives of the project are to transfer excess water from the Aras Dam to Lake Urmia to 

protect and restore the environment of Lake Urmia and provide drinking water to the towns and 

villages along the transmission line. It is worth mentioning that this project is not currently 

being implemented due to high cost and lack of budget. The geometric aspects of the project 

are as follows: Annual water transport capacity: 146 million cubic meters, maximum capacity 

of design and collection: 6.2 cubic meters per second, length of transmission line: 140 

kilometers. Tunnel length: 14800 meters, pumping stations: 6, and dynamic pumping height: 

660 meters. 

Transferring water from the Lake Van  

According to Iranian officials, the idea of the project was proposed by Turkish officials due to 

the rising level of Lake Van in recent years. Therefore, as a measure, they are considering trans-

ferring the excess water of this lake to Lake Urmia. However, it has been proposed that water 

should be transferred only to the northern part of Lake Urmia and the southern part of the lake 

should be supplied with river water. For this purpose, the lake should be divided into two sep-

arate parts by closing the bridge inside Lake Urmia (Shahid Kalantri). The consequences of the 

Lake division are very remarkable and require scientific and ecological analysis.  

Transferring water from the Kani Sew Dam  

This project, which is located on the Badinawe River, has been the most worked on so far. Its 

objectives include: transferring excess water from agricultural, drinking and industrial needs of 

the Badinawe watershed to Lake Urmia, controlling and regulating water and treating some of 

the declining water levels in Lake Urmia. Some of the engineering features of the project are 
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as follows: Construction of a water transportation tunnel with a length of 17.2 kilometers and a 

capacity of 646 million cubic meters per year. 

 

Figure 5. A view of the water transfer channel of the Kani Siu project. 70 km transmission line with an annual ca-
pacity of 300 million water from the Badinawe Dam to the Gadar River. Source: www.president.ir 

  

Possible solutions to save Lake Urmia 

Resolving the Lake Urmia crisis requires joint efforts to improve water management systems, 

reduce water pollution, sustainable development and mitigate the impacts of climate change. 

International cooperation and support are also essential to implement effective solutions to re-

store the ecological health of Lake Urmia and ensure the welfare of communities dependent on 

its resources. Efforts to address the consequences of the Lake Urmia crisis require joint work 

between government authorities, civil society organizations and international partners to imple-

ment a sustainable solution that revitalizes the lake's ecosystem, supports those affected, and 

improves resilience to future environmental challenges. 

Water Conservation, Climate resilience and adaptation 

Implementation of efficient water management models and systems is very important for the 

restoration of Lake Urmia. This includes reducing water use in agriculture, industry and urban 

areas, as well as improving irrigation techniques to reduce water wastage. Certainly, water-

based crops should be removed from the planting schedule and irrigation systems should be 

completely reformed. For example; surface irrigation should not be allowed because the water 

wastage rate is above 70%. 

https://doi.org/10.17605/OSF.IO/BNXC4


 

https://doi.org/10.17605/OSF.IO/PV4CH  Published online by TISHK Center for Kurdistan Studies 

 

9 Lake Urmia Crisis and Possible Solutions 

Given the impacts of climate change on water resources, there is a need for climate change 

mitigation strategies. From implementing water-efficient agricultural practices to developing 

infrastructure to withstand extreme weather events, the importance of adapting to changing cli-

mate conditions is emphasized. 

Increase Inflow 

Increasing the inflow of water from rivers to Lake Urmia can help replenish its water level. 

This can be done in the natural hydrological network through various methods such as the con-

struction of dams, reservoirs, and diversion projects provided that the water is transferred di-

rectly to the lake through natural channels. On the other hand, expanding the forest area and 

protecting the soil in the surrounding areas, can help to replenish the volume of natural water. 

Water Recycling  

Using water treatment technology to remove salt from groundwater or surface water can pro-

vide additional sources of fresh water around the lake. In addition, the implementation of water 

reuse projects, especially in agriculture, industry, and households, can reduce the demand for 

freshwater, thus reducing the pressure on the lake. 

Wetland Restoration 

Revitalization and restoration of the wetlands around Lake Urmia are very important to main-

tain ecological balance and biodiversity. This includes restoring natural refuges, planting native 

plants, creating artificial ponds to improve water quality, preventing soil removal, and provid-

ing shelter for wildlife, implementing a comprehensive environmental plan to revive nature's 

ability to accommodate species and develop its opportunities to live. This will restore the natu-

ral balance to the environment around Lake Urmia. 

Public awareness and Community Engagement 

It is important to raise awareness among the community, stakeholders and the general public 

about the importance of protecting Lake Urmia and adopting sustainable water management 

practices. Involving local communities in conservation efforts, empowering them to participate 

in decision-making processes, and providing incentives for conservation initiatives can increase 

the sense of ownership and responsibility toward protecting the lake. Recognizing that water 
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resource management is a collective responsibility, stakeholder participation should be ex-

plored. All sections of society, businesses and government agencies must cooperate to ensure 

the success of water management initiatives. Educational programs and awareness campaigns 

are emphasized as key components of community participation. 

Scientific Research and Monitoring  

Scientific research and monitoring programs to assess the ecological health of Lake Urmia, 

understand the underlying causes of decline and assess the effectiveness of conservation 

measures are essential for informed decision-making and appropriate management of water re-

sources. A detailed assessment of the current condition of Lake Urmia, including water level, 

salinity, ecological health and socio-economic impacts should be conducted. Conduct scientific 

research to understand the underlying causes of lake decline, including factors such as climate 

change, poor water resource management, agricultural practices and industrial pollution. 

Implementation of continuous monitoring programs to collect information on water 

quality, biodiversity, ecosystem health, and socio-economic indicators is critical. Scientific ev-

idence and accurate feedback are needed to evaluate the strategies used in the management of 

the Lake Urmia restoration project based on the challenges and opportunities. 

 

Practical plan for the restoration of Lake Urmia 

Implementation of a practical plan for Lake Urmia restoration requires a comprehensive ap-

proach that addresses the contributing causes of Lake Urmia's drying up.  

Sustainable Water Management 

The principle of sustainable water management emphasizes the importance of equity, efficiency 

and environmental protection. The concept of Integrated Water Resources Management 

(IWRM) as a framework for water management and use is very important because it takes into 

account social, economic and environmental factors at the same time. 

Regarding technological innovations in water management, a significant part is devoted 

to the research of advanced technologies that are a revolution in water resource management 
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They do. Smart irrigation networks, satellite-based monitoring, and water treatment innovations 

are discussed as tools to increase efficiency, reduce pollution, and improve the quality of water 

resources.  

Develop and implement water management plans that focus on reducing water use in 

agriculture, industry and urban areas through improved irrigation practices, water reuse and 

water treatment. Several of measures should be considered such as implementing regulations 

to prevent illegal extraction of groundwater and promote sustainable water use practices, in-

vesting in infrastructure projects to increase freshwater inflow into the lake, identifying suitable 

areas for rehabilitation of ponds around Lake Urmia Relying on their ecological importance 

and potential, rehabilitating natural refuges and restoring natural hydrological processes, estab-

lishing protected areas to protect and promote biodiversity. 

 

Figure 6. Integrated Water Resources Management (IWRM) Structure. Source: www.wateryouthnetwork.org 

 

Politics, Governance and International Cooperation 

Water impact management requires a strong legal and regulatory framework. This subject dis-

cusses the importance of clear water rights, licensing processes and the establishment of those 

responsible for overseeing water governance. Research on successful water management poli-

cies around the world provides valuable insights into designing effective governance structures. 
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Given the impact of this crisis that crosses political boundaries, international cooperation be-

tween resource partners, such as Iran, Azerbaijan, Armenia and Turkey, to implement a com-

prehensive strategy and sign agreements to address common challenges and ensure appropriate 

solutions, it's very important. 

Funding and Partnerships 

Mobilize financial resources from government budgets, international donors and private sector 

investments to support lake restoration projects and ongoing management efforts. Partner with 

research institutions, NGOs and local communities to use their expertise, resources and net-

works to effectively implement rehabilitation plans. By following this action plan for the resto-

ration of Lake Urmia, stakeholders can work together to reverse the drying up and ensure the 

long-term sustainability of this important ecosystem. In short, by implementing a combination 

of these solutions in a coordinated and integrated manner, Lake Urmia can be saved and sus-

tainability ensured for future generations. But it will require joint efforts, cooperation and long-

term commitment from the government, stakeholders and the international community. 
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