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Abstract 

The Aral Sea disaster is widely recognized as one of the most catastrophic 

human-caused environmental crises in modern history. However, public 

discourse has long framed it as a localized tragedy affecting Uzbekistan and 

Kazakhstan alone. This article argues that the consequences of the Aral Sea's 

disappearance extend well beyond these two countries, reaching Turkmenistan, 

Tajikistan, Kyrgyzstan, and even influencing global climate patterns. Through 

review of available research, international reports, and field observations, this 

paper examines the transboundary environmental, public health, agricultural, 

and demographic impacts of the crisis — and why the world's relative silence on 

the matter represents a failure of global environmental responsibility. 
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1. Introduction: A Disaster With No Passport 

When people hear "Aral Sea disaster," they typically picture a dried seabed 

somewhere in Central Asia — rusting ships, white salt plains, and a story that 

belongs to Uzbekistan and Kazakhstan. This assumption is understandable, but it 

is also dangerously incomplete. 

Once the fourth-largest lake in the world, the Aral Sea spanned 68,000 square 

kilometers with a water volume of 1,083 cubic kilometers. Today, its surface has 

shrunk to approximately 8,000 square kilometers, its volume reduced to 75 cubic 

kilometers, and the lake itself has split into several smaller bodies of water. 

Annual water depth continues to fall by 80 to 110 centimeters per year (Daily 

Sabah, 2025). 

The crisis was set in motion during the Soviet era, when large-scale irrigation 

projects diverted water from the Amu Darya and Syr Darya rivers — the Aral Sea's 

two lifelines — to sustain cotton fields across Central Asia. Agricultural irrigation 

expanded from 4.5 million to 7 million hectares between 1960 and 1990, 

dramatically reducing river inflows. The result was a self-reinforcing hydrological 

collapse that no single country could reverse alone. 
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What is less discussed, however, is what happened after the water 

disappeared — and where the consequences traveled. This article traces the 

disaster's reach across Central Asia and beyond. 

2. Kazakhstan: Sharing the Shoreline, Sharing the Suffering 

As the country that borders the northern portion of what remains of the Aral 

Sea, Kazakhstan has experienced the disaster in its most direct form. The Kzyl-

Orda region, once a thriving fishing community, has seen a dramatic decline in life 

expectancy as disease rates soared. Rates of anemia, tuberculosis, kidney disease, 

liver disease, respiratory infections, and cancer in the region have far exceeded 

national averages and even the rates recorded in the rest of the former Soviet 

Union (Columbia University, 2006). 

Kazakhstan's partial success story — the Kokaral Dam, built in 2005 in the 

northern section of the Aral — is often cited as a sign of hope. The dam helped 

restore water levels in the Small Aral Sea on Kazakhstan's side. However, the 

southern portion, on Uzbekistan's side, has nearly completely dried up, creating a 

sharp divide in outcomes between the two neighbors. 

Research published in the journal Water (2021) found that dust storms in 

the Kazakhstan portion of the former Aral basin carry contaminated salt and 

pesticide residues, contributing to cardiovascular and respiratory disability rates 

that remain among the highest recorded in the region between 2004 and 2013. 

3. Turkmenistan and the Invisible Contamination 

Turkmenistan does not border the Aral Sea directly, yet the disaster has 

reached its territory in ways that are easy to overlook. Groundwater levels in 

parts of Turkmenistan have risen by up to 8.2 feet as a result of increased soil 

salinization connected to the Aral Sea basin's disrupted hydrology. This 

underground salinization threatens agricultural land and drinking water quality 

across the country (Caspian Policy Center, n.d.). 

Salt storms originating from the exposed Aral seabed have disrupted air 

traffic in Turkmenistan and deposited a thin layer of white, chemical-laden dust 

on crops — ruining harvests and accelerating soil degradation. These storms are 

not rare events. Large dust storms occur up to ten times annually, each carrying 

tens of millions of tons of contaminated material (Columbia University, 2006). 

The capital Ashgabat, hundreds of kilometers from the former shoreline, has 

experienced measurable deterioration in air quality on storm days, according to 

data cited by the Leibniz Institute for Tropospheric Research (TROPOS, 2024). 

4. Tajikistan and Kyrgyzstan: Upstream, But Not Unaffected 
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Tajikistan and Kyrgyzstan sit upstream from the Aral Sea basin — their 

glaciers feed the Amu Darya and Syr Darya rivers that once filled the lake. One 

might assume that being upstream means being protected from the crisis. In fact, 

the opposite is happening. 

According to a United Nations programme report on the Aral Sea crisis, 

Tajikistan and Kyrgyzstan are indirectly but meaningfully affected by the broader 

water governance failures across the basin. Tensions over shared water resources 

have created political friction between upstream and downstream nations for 

decades, complicating regional cooperation (UN SDGS, n.d.). 

More alarmingly, dust storms from the Aralkum Desert — the name given to 

the new desert that formed on the former seabed — have been tracked reaching 

the Tien Shan and Pamir mountain ranges that span Kyrgyzstan and Tajikistan. 

The dark, mineral-heavy dust settles on glacier surfaces, reducing their 

reflectivity and accelerating melt. As glaciers are the primary freshwater reserves 

for both countries, their accelerated loss deepens water insecurity for millions of 

people (Geopolitical Monitor, 2025). 

In Tajikistan, poverty reached up to 83% of the population at certain points 

in the post-Soviet period — a figure partly attributable to the collapse of the 

regional economy that the Aral Sea had previously supported (Columbia 

University, 2006). 

5. Global Reach: When a Regional Disaster Goes Planetary 

Perhaps the most underreported dimension of the Aral Sea crisis is its global 

environmental footprint. The Aralkum Desert — covering over 60,000 square 

kilometers where water once stood — is now considered one of the most 

significant human-made sources of atmospheric dust on Earth. 

A 2024 study by the Leibniz Institute for Tropospheric Research found that 

the drying of the Aral Sea has made Central Asia 7% dustier over the past 30 years. 

Dust emissions from the region nearly doubled between 1984 and 2015, rising 

from 14 million tons to 27 million tons annually (Phys.org, 2024). 

Atmospheric modeling research published in ScienceDirect (2022) 

determined that Aral Sea dust particles can travel extraordinary distances: 

northward to the Arctic Ocean, southward to Iran, westward to the Atlantic Ocean 

through France, and eastward to the Pacific Ocean through Japan — covering a 

potential area of approximately 38.5 million square kilometers. In 2002, the 

United Nations estimated that winds were already carrying 200,000 tons of salt 

and toxic sand from the Aral region every day, with plumes reaching as far as the 

Russian Arctic (Columbia University, 2006). 
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This is not merely an environmental curiosity. The dust carries with it 

residues of pesticides and fertilizers accumulated during decades of Soviet-era 

cotton farming. When it settles on glaciers, it changes their albedo and accelerates 

melting, threatening downstream water supplies for millions of people. When it 

travels to other countries, it contributes to air quality problems and soil 

contamination that have nothing to do with those nations' own agricultural 

practices. 

The Aral Sea, in other words, has become a transnational polluter — 

exporting consequences that no one voted for and no single government can 

address alone. 

6. The Human Cost: Migration, Health, and Silence 

Across the region, the human cost has been staggering and largely invisible 

to the international community. The disaster is estimated to have displaced 

between 100,000 and 700,000 people by the 1990s, with outmigration continuing 

to the present day (Grow The Flow, 2025). Cities like Moynaq in Uzbekistan and 

Aralsk in Kazakhstan — once vibrant fishing ports — have been reduced to 

remnant communities, kept alive largely by disaster tourism. 

The public health crisis runs deep. In the Karakalpakstan region of 

Uzbekistan, surveys have recorded anemia rates of 80 to 90 percent. Child 

mortality in the area reached 75 per 1,000 newborns — among the highest figures 

recorded anywhere in the former Soviet Union. Diseases including tuberculosis, 

bronchial asthma, typhoid, cancer, and kidney failure have spiked at rates 

multiple times the national average (ReliefWeb, 2001; Britannica, 2024). 

In Khorezm, a region of Uzbekistan bordering Karakalpakstan, the effects are 

quieter but no less real. Water scarcity has eroded the viability of rice farming and 

melon cultivation — the agricultural identity of the region — forcing families to 

consider relocation. Small towns that once thrived on agricultural production are 

slowly emptying, not because of a single dramatic event, but because of the slow, 

grinding pressure of a water system that no longer works. 

These are not statistics that make international headlines. But they represent 

a demographic and cultural erosion that, if unchecked, will hollow out entire 

communities within a generation. 

7. International Response: Too Little, Too Dispersed 

The international response to the Aral Sea crisis has involved multiple actors, 

but critics argue it has been insufficient in scale. The International Fund for Saving 

the Aral Sea (IFAS), comprising Kazakhstan, Tajikistan, Turkmenistan, 

Uzbekistan, and Kyrgyzstan, coordinates joint efforts on environmental and social 
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challenges in the basin. Japan has supported innovative agricultural techniques 

and climate-resilient farming. USAID has partnered with Kazakhstan on oasis 

restoration initiatives. The World Bank and UNDP have funded various projects 

across the region (Earth.Org, 2024). 

Uzbekistan has made notable domestic efforts: launching a saxaul tree-

planting campaign on the exposed seabed (saxaul's deep roots help stabilize salt 

and slow desertification), developing an Aral Sea special fund under UN guidance, 

and promoting ecotourism to the former shoreline. However, experts note that 

these measures address symptoms rather than the root cause — the continued 

overuse of river water for agriculture upstream. 

The fundamental challenge is that solving the Aral Sea crisis requires 

coordinated water governance across at least five countries, each with its own 

political priorities and economic pressures. This is not a problem any one nation 

can fix in isolation. 

8. Conclusion: A Global Problem Wearing a Regional Mask 

The Aral Sea disaster has always been described as a regional tragedy. That 

framing, while accurate in terms of geography, has allowed the international 

community to treat it as someone else's problem. The evidence, however, tells a 

different story. 

From Kazakhstan's health crisis to Turkmenistan's salinized groundwater; 

from Tajikistan's accelerating glacier melt to dust particles tracked reaching 

Japan and France; from the abandoned fishing ports of Moynaq to the quietly 

emptying villages of Khorezm — the Aral Sea crisis is transboundary in every 

meaningful sense. 

It is also, in an era of accelerating climate change, a preview. Environmental 

disasters do not respect national borders. The toxic dust that forms above a dried 

seabed in Central Asia becomes an atmospheric event that touches glaciers, 

farmland, and lungs thousands of kilometers away. Understanding the Aral Sea 

not as a local failure but as a global precedent is the first step toward taking it 

seriously — and toward building the kind of international cooperation that 

problems of this scale actually require. 

The sea is gone. The consequences are not. 
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