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Abstract

Desertification is a gradual degradation of land into deserts in which fertile, arable land gradually turns into
deserts. This phenomenon typically results from a combination of natural processes and human activities,
and it can have serious consequences for the environment, economy, and local communities. One major
contributor to desertification is the drying up of saline lakes, which is a critical global issue. Saline lakes are
remnants of Quaternary lakes that, due to the lack of hydraulic connection with open waters, are subject to
water fluctuations, subsidence, and depletion caused by both climate change and human factors. This study
examines the status of dry lakes around the world, including Lake Urmia, Lake Popo, Great Salt Lake,
Owens Lake, Dead Sea, Lake Walker, Salton Sea, and the Aral Sea. It also explores the factors contributing
to the drying of these lakes and the consequences of this phenomenon. The findings suggest that the primary
causes of lake desiccation are 40% attributable to climate change—such as increased temperatures, decreased
precipitation, and changes in atmospheric patterns—that lead to higher evaporation rates and reduced water
levels. The remaining 60% of the causes are linked to human activities, including agricultural practices,
excessive water extraction, construction, pollution, and poor water resource management. These human-
induced activities severely impact aquatic ecosystems, leading to a decline in water levels and the eventual
drying of lakes. The consequences of this process are far-reaching, including air pollution, the spread of
respiratory diseases, health problems, increased dust levels, reduced agricultural productivity, loss of soil
fertility, and the destruction of agricultural land. Additionally, it causes the migration of populations, the
collapse of local economies, and a decrease in job opportunities in affected areas and their surrounding
regions.

How to cite this article
Mohamadlou, R. and Ahmady-Birgani, H. (2025). The Drying up of the World's Saline Lakes, Their Distribution and
Causes. Desert Management, 13(1), 109-140. DOI: 10.22034/jdmal.2025.2047056.1491

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.22034/jdmal.2025.2047056.1491
https://doi.org/10.22034/jdmal.2025.2041089.1481

110 Journal of Desert Management, Vol. 13, No. 1, Spring 2025, pp 109-140

Extend Abstract

Introduction

Saltwater lakes, which make up approximately 23% of the total surface area of lakes worldwide, possess
unique environmental characteristics and have significant impacts on ecosystems, water resources, and
economic activities. These lakes provide habitats for various species and serve as nesting and feeding
grounds for aquatic and coastal birds, such as Artemia salina and Ephydridae flies. In addition, salt lakes
are popular tourist destinations, supporting activities such as boating, swimming, birdwatching, fishing,
and even the treatment of certain diseases. Furthermore, the extraction of minerals from salt lakes
represents an important economic benefit.

However, many saltwater lakes are shrinking and drying up, which negatively affects their environmental
and economic roles. The desiccation of these lakes leads to reduced agricultural productivity, loss of
aquatic habitats, and decreased biodiversity. Indirectly, this phenomenon may also drive-up healthcare
costs due to declining water quality, intensify climate change risks, and lead to higher unemployment and
migration rates.

As lakes dry, salinity levels can rise above 180-200 grams per liter, posing significant threats to both
human health and ecosystems. The desiccation of saline lakes also limits access to recreational activities
and increases the generation of dust particles, which can harm human health, damage agriculture, and
contribute to desertification and the formation of playas. Moreover, the reduction in populations of species
such as Artemia and brine flies’ limits food sources for migratory birds, exacerbating ecological
challenges—especially in developing countries. The drying of saline lakes can lead to severe
environmental issues, including desertification and the displacement of local communities. Global
warming accelerates evaporation and transpiration, further increasing salinity levels. Climate change,
lower water levels, rising temperatures, strong winds, and changes in precipitation patterns are among the
natural factors driving these issues. Human activities, such as water diversion, agricultural expansion, and
industrial development, are also significant contributors to environmental degradation. These activities
negatively affect human life through air pollution, destruction of farmland, the spread of diseases, and the
collapse of local economies (8, 39, 54, 83, 86, 87, 88).

The drying of saltwater lakes and its consequences—including both environmental and economic
impacts—require urgent attention and action. Effective water resource management and protection of
aquatic ecosystems are essential to prevent further harm to human health and the environment.
Accordingly, this study aims to review the existing literature on the causes and consequences of saline
lake desiccation worldwide. The following sections will examine the most significant saline lakes around
the world in detail.

Lake Urmia (Fig. 1), the second-largest saline lake in the world, located in northwestern Iran, has
experienced severe desiccation since 1995, losing 90% of its water volume. The primary causes of this
decline include water diversion for agriculture, dam construction, and climate change. This lake (Fig. 2), a
sanctuary for migratory birds, faces challenges similar to those of the Great Salt Lake in the United States.
Lake Poopé (Fig. 4), the second-largest salt lake in Bolivia, dries intermittently due to high evaporation
rates and seasonal changes. Agricultural activities and climate change pose significant threats to aquatic
life and the livelihoods of local communities. The lake has completely dried up multiple times in the past,
with global warming and increased water consumption as the primary contributors.

The Great Salt Lake (Fig. 7), the largest lake in the western United States and the eighth-largest salt lake
in the world, has lost 60% of its water volume due to water diversion for agricultural and urban use (Fig.
5). The drying of the lake has led to increased dust storms and health problems for local populations,
threatening both the region’s ecosystem and economic activities.

Owenz Lake (Fig. 8), located in California, dried up due to water diversion and wind erosion, producing
toxic dust that poses risks to human health.

The Dead Sea (Fig. 10), situated on the border between Jordan and Israel, has experienced significant
desiccation due to human and industrial activities, leading to environmental and health problems.

Walker Lake (Fig. 11), located in Nevada, has seen a sharp reduction in water levels due to decreased
inflows and evaporation, resulting in the extinction of aquatic species.

The Aral Sea (Fig. 13), once one of the largest inland lakes in the world, has drastically dried up due to
unsustainable agricultural practices and water diversion, leading to widespread social and environmental
consequences.
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The Salton Sea (Fig. 15), a saltwater lake in California, is shrinking due to decreased water inflow and
evaporation, which contributes to increased air pollution and associated health problems (8, 28, 34, 58, 90).

Conclusion

The findings of this study reveal that the drying of saline lakes worldwide is influenced by two main
categories of factors: natural and human-induced. Natural factors encompass climate change, evaporation
and transpiration, reduced precipitation, global warming, and increasing drought conditions. These
elements directly impact lake water levels and can result in a decrease in the available water within these
ecosystems. In addition to natural factors, human activities also significantly contribute to the desiccation
of lakes. Activities such as dam construction, rising water consumption, agricultural expansion, and
industrial water use all contribute to the reduction of lake water volumes. Notably, water consumption in
agriculture is identified as one of the primary drivers of lake drying. Estimates suggest that human
activities account for 50 to 70 percent of the decline in lake water volumes. Climate change further
exacerbates this process, exerting both direct and indirect effects. It is estimated that natural factors,
including climate change, contribute to 30 to 50 percent of the reduction in lake water levels. The interplay
of these natural and human factors presents significant challenges for aquatic ecosystems and global water
resources, underscoring the need for sustainable management and the implementation of effective
strategies. In conclusion, the results highlight the necessity for comprehensive management approaches
that address both natural and human influences in order to preserve saline lakes and the ecosystems
dependent on them. Given the serious environmental and economic implications of lake desiccation,
addressing these challenges and adopting appropriate measures is of utmost importance.
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Fig 1. Lake Urmia Basin and its streams
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Fig 2. The trend of water level changes in Lake Urmia Basin from 2000 to 2024
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Fig 3. The Lake Poopo watershed and its streams
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Fig 4. The trend of water level changes in Lake Poopo from 2000 to 2024
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Fig 6. Great Salt Lake watershed and its streams
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Fig 7. The trend of water level changes in Great Salt Lake from 2000 to 2024
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Fig 8. The trend of water level changes in Owenz Lake from 2000 to 2024
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Fig 9. Dead Sea watershed and its streams
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Fig 11. The trend of water level changes in Lake Walker from 2000 to 2024
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Fig 12. Aral Sea watershed and its streams
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Fig 13. The trend of water level changes in Aral Sea from 2000 to 2024
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Table 1. Geometric characteristics of lakes and their drying factors

. . (m) (km?) The name
The main cause of drying Depth Area Country of the lake
Dam construction, agricultural development, mismanagement, drilling of
authorized and unauthorized wells, improper management, excessive
development of water resources, climate and weather changes, worsening .
of drought, evaporation, temperature increase, decrease of precipitation, 10 6000 Iran Lake Urmia
construction of Shahid Kalantari bypass road, water diversion, excessive
pumping of water, competition for water, development of industry
Global warming, climate and weather changes, increased water
consumption, lack of rainfall, evaporation and transpiration, large-scale 2 3000-500 Bolivia Lake Poopo
water harvesting for mining, agriculture and urban use, human population
Increased water consumption, evaporation, water diversion, global 42 4400 SUnlted Great Salt
. . . S . tates of
warming, mineral extraction, urban landscaping, industrial uses Ameri Lake
merica
United
River water diversion and salinization, evaporation, changes in discharge 14/9 Statesof  Owenz Lake
America
Evaporation, human effects, precipitation, topography and soil cover, Occupied
wea?her conditions Precp PogrEPy 298 40000 Pales[:ine Dead Sea
. . . I . United
Cllmate phange and major agricultural exploitation, evaporation and 35 140 States of  Lake Walker
transpiration .
America
Human mismanagement, unsustainable use of water resources, diversion of
river water to agricultural lands, construction of dams and reservoirs, 69 68000 Turkish Aral Sea
climate changes, changes in precipitation patterns
Agriculture, evaporation, water diversion, reduction of precipitation and 8 984 California  Salton Sea

river flows, global warming
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