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Abstract: This article examines the Aral Sea ecological disaster as a direct consequence of the agro-industrial
complex of the Uzbek SSR during the 1960-1980 period. The causal relationship between the expansion of
irrigation infrastructure, the intensification of cotton monoculture, and the unprecedented desiccation of the Aral
Sea — one of the largest ecological catastrophes of the twentieth century — is analysed in detail. Drawing on
guantitative data triangulation, comparative-historical methodology, and international environmental research,
the article demonstrates the impacts on the population of Karakalpakstan and surrounding regions. The study
contributes to a broader understanding of the mechanisms through which centrally planned agrarian policies can

inflict irreversible ecological damage.
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Introduction: The Aral Sea — once the world’s fourth-
largest lake — became a direct casualty of Soviet
agrarian policy in the second half of the twentieth
century. This disaster caused immeasurable damage
not only in ecological terms but also in social,
economic, and demographic dimensions. The Aral Sea
endured the most severe period in its history: as its
waters receded, salt and toxic substances rising from
the exposed seabed spread over thousands of
kilometres, disrupting the ecological system of the
entire Central Asian region.

As the President of the Republic of Uzbekistan, Sh.M.
Mirziyoyev, has emphasised: “The Aral disaster is one
of the gravest ecological problems facing humanity,
and eliminating its consequences is our common duty”
[1]. This statement underscores the fact that the
disaster carries not only regional but also global
significance.

The Aral Sea disaster should be understood not merely
as a natural calamity but as the inevitable result of
human decisions specifically, the irrigation
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expansion policies adopted within the framework of
Soviet agrarian strategy. From the 1960s onward, the
inflow of the Amu Darya and Syr Darya rivers into the
Aral Sea diminished year after year, and by the late
1980s, this figure had approached virtually zero [2].
This process was a direct outcome of the Soviet central
planning system’s policy of prioritising economic
indicators  while disregarding local ecological
consequences.

From a historical perspective, the Aral Sea basin had
served as a source of livelihood for the peoples of the
region for thousands of years. Hundreds of villages
engaged in fishing, animal husbandry, and agriculture
existed around the sea, sustaining a way of life founded
on ecological balance. However, from the 1950s and
1960s onward, the Soviet government intensified its
policy of transforming Central Asia into a “cotton base.”
As a result, serious interference with the natural water
balance commenced [5].

Geographically, the Aral Sea is situated on the border
between Kazakhstan and Uzbekistan, with its primary
water sources being the Amu Darya and Syr Darya
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rivers. The massive diversion of these rivers’ water for
irrigation purposes led to a sharp decline in the volume
of water reaching the sea. Consequently, in the final
decades of the twentieth century, the sea level
dropped by an average of 0.5-1.0 metres per year [14].

Aim of the study: The aim of this research is to conduct
a comprehensive historical analysis of the impact of the
Uzbek SSR’s agro-industrial complex on the Aral Sea
disaster and its socio-ecological consequences during
1960-1980. The study seeks to identify the
interconnected mechanisms of irrigation expansion,
cotton monoculture, and chemical pollution, as well as
to assess their effects on public health, biodiversity,
and socio-economic conditions.

Scientific novelty of the study: For the first time, this
article presents a tripartite causal chain linking
irrigation expansion, chemical contamination, and
public health impacts through a comprehensive
historical analysis, demonstrating the “ecological cost”
of Soviet agrarian policy on the basis of quantitative
evidence.

LITERATURE REVIEW

The scholarly literature on the Aral Sea disaster is
extensive, encompassing  ecological, medical,
economic, and political dimensions. The following
presents an analysis of the most significant academic
sources on this topic.

P. Micklin [2] is one of the scholars who has studied the
Aral Sea disaster most extensively and systematically.
In his seminal article published in the Annual Review of
Earth and Planetary Sciences, the process of the sea
level’s decline is documented in detail, with irrigation
expansion identified as the primary cause. In his
research, Micklin conducted a quantitative analysis of
hydrographic changes between 1960 and 2000,
establishing a direct correlation between the reduction
in the sea’s volume and the increase in salinity levels.
His subsequent studies [14] also examined the impact
of ecological changes in the Aral basin on the regional
climate.

E. Weinthal [3] examined irrigation expansion within
the framework of state—society relations, analysing the
political preconditions for environmental cooperation.
Weinthal’s research is particularly significant because it
evaluates the Aral disaster not merely as an ecological
problem but as a consequence of political decisions.
She conducted an in-depth analysis of the issues of
cooperation and competition among Central Asian
states in managing water resources. Weinthal’s
approach demonstrates that the resolution of
environmental problems requires not only technical
solutions but also political and institutional reforms.
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I. Small et al. [4] examined civil society and water
resource management in the Aral basin, highlighting
the regional scale of the disaster. Their research is
particularly important in terms of analysing the
relationship between public health and the ecological
situation in Karakalpakstan. The researchers provided a
detailed account of the impact of the collapse of the
fishing industry, drinking water problems, and soil
degradation on the quality of life of the local
population.

B. Rumer [5] characterised this ecological catastrophe
as an “inevitable outcome” of the Soviet economic
system. In his work Soviet Central Asia: A Tragic
Experiment, the social consequences of economic
policy in Central Asia are analysed on a broad scale.
Rumer provided a scholarly foundation for the long-
term negative consequences of the forced expansion of
cotton production, the failure to diversify agriculture,
and the disregard for the interests of the local
population.

As emphasised in L. Corridori’s report prepared for the
ILO [6], the impact of chemical pollution on the health
of children and women was particularly severe. This
report also analysed child labour in Uzbekistan’s cotton
production, covering socio-legal aspects as well.

Among Uzbek researchers, F.N. Choriyev [7]
demonstrated the link between the Aral disaster and
cotton policy using contemporary methodologies. In his
research, the impact of the cotton dominance policy on
agriculture was substantiated on the basis of archival
materials. G. Gleason [13] analysed economic
dependency during the Soviet era from the standpoint
of political economy, demonstrating how cotton
monoculture took shape as a “resource curse.” M.
Spoor [15] studied agrarian transition processes in the
former Soviet Central Asia, identifying structural
problems within the farming system.

The International Crisis Group’s 2005 report [16]
characterised cotton monoculture as “Central Asia’s
destructive monoculture,” comprehensively assessing
its political, economic, and ecological consequences.
UNDP and World Bank reports [8, 9] evaluated the
economic and social dimensions of the disaster on an
international scale. The study by A. Kazakov et al. [17]
examined the formation of the land use system in
Uzbekistan within a historical context.

Although the existing literature has thoroughly covered
the geophysical aspects of the disaster, a
comprehensive analysis of the historical causes linked
to Soviet agrarian policy — in particular, the systematic
examination of the tripartite causal chain between
irrigation expansion, chemical pollution, and public
health — has received comparatively less scholarly
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attention. From this standpoint, the present article
seeks to fill the existing gap in the literature.

METHODOLOGY

Four principal methodological approaches were
employed in this study, each serving to illuminate
specific aspects of the research.

1. Source Triangulation

Official Soviet-era statistics, international ecological
research (Micklin, Weinthal, Small), and local archival
data were cross-referenced. This approach enables the
verification of the reliability of data from each source
against the others. Given that Soviet official statistics
were frequently edited to conceal or downplay the
actual situation, comparison with international sources
enhances the objectivity of the research. Archival
materials — in particular, the statistical yearbooks of
the Uzbek SSR national economy [10, 11] — were
utilised as primary sources.

2. Quantitative Analysis

Quantitative indicators of the Aral Sea level, water
volume, salinity, and biodiversity were analysed for the
period 1960-1980. Through quantitative analysis, the
statistical correlation between irrigation expansion and
the degradation of the sea was identified. The data
were processed using time-series analysis, which
enabled the clear identification of trends.

3. Epidemiological Analysis

Health indicators (infant mortality, maternal mortality,
disease incidence rates, and lung cancer rates) were
compared across Karakalpakstan and other provinces.
The epidemiological analysis was directed at identifying
the causal relationship between ecological degradation
and public health. In this framework, Karakalpakstan —
the region most severely affected by the disaster —
served as the “experimental group,” while other
provinces of Uzbekistan and the USSR average served
as the “control group.”

4. Socio-Economic Analysis

The consequences of the disaster on the fishing

industry, agriculture, and the living standards of the
local population were assessed. This analysis was
carried out on the basis of economic indicators
(production volume, employment, income levels) and
social indicators (education, infrastructure, migration).
Data from World Bank [9] and UNDP [8] reports were
also utilised as supplementary sources.

Limitations of the study: the principal limitations of the
research include the incomplete reliability of Soviet-era
statistics, the fact that certain archival materials remain
classified, and the lack of systematic collection of
epidemiological data. Nevertheless, through
triangulation with international sources, the impact of
these limitations was minimised.

RESULTS
Irrigation Expansion and Its Consequences

The direct mechanism of the Aral Sea disaster is linked
to the excessive intensification of irrigation expansion.
The Soviet government implemented large-scale
irrigation projects with the aim of transforming Central
Asia into the primary base for cotton production.
Among these projects, the Karakum Canal (1954—
1988), the Amu-Bukhara Canal, and other major
hydrotechnical installations hold a prominent place.

While irrigated land amounted to 2.50 million hectares
in 1960, this figure had risen to 3.90 million hectares by
1980 [2]. This 56-per-cent increase was achieved within
a mere twenty years, affording no opportunity for the
natural environment to adapt. Water losses from
irrigation canals averaged 40-60 per cent, constituting
a serious technical problem. The majority of canals
were unlined open channels, in which large volumes of
water were lost through infiltration and evaporation.

As a result, the inflow of the Amu Darya and Syr Darya
into the Aral Sea declined sharply. Whereas in 1960
these two rivers collectively delivered 50-60 km? of
water annually, by 1980 this figure had fallen to 5-10
km3, and by 1989 it had dropped to a mere 2-3 km? [2].
In other words, the sea’s primary water source had
been almost entirely diverted.

Table 1. Degradation Indicators of the Aral Sea (1960-1989)

Indicator 1960
Water inflow to the sea 50-60
(km3/year)

Sea level (m) 53.4

Reduction in surface area 0%
(%)

Salinity (g/litre) 10
Fish catch (thousand 44

tonnes/year)
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1970 1980 1989
20-30 5-10 ~2-3
50.8 45.5 38.9
-18% -35% -50%
14 23 38+
22 4 ~0
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Sea volume (km3) 1,090

820 500 ~310

Source: Compiled by the author on the basis of Micklin P. [2]; Weinthal E. [3]; Small I. et al. [4].

As the table demonstrates, all principal indicators of
the Aral Sea deteriorated sharply between 1960 and
1989. The 14.5-metre drop in sea level resulted in a
reduction of its volume by more than threefold. From
the exposed seabed, over 100 million tonnes of toxic
sand and salt were carried into the atmosphere
annually, thoroughly disrupting the ecological balance
of the region. Satellite imagery has shown that the
dispersal range of salt and dust extended 300-500
kilometres from the sea [14].

Cotton Monoculture and Chemical Pollution

The Soviet-era cotton monoculture policy led not only
to the depletion of water resources but also to the
chemical contamination of soil and the atmosphere.
Large quantities of mineral fertilisers, pesticides,
herbicides, and defoliants were applied for cotton
cultivation. In the 1980s, over 50,000 tonnes of
pesticides and more than 200,000 tonnes of mineral
fertilisers were used annually in Uzbekistan [7].

The mass application of particularly hazardous
defoliants — toxic chemical agents used to induce the
artificial shedding of cotton leaves — had a direct

impact on the health of the population. These
substances permeated the soil, contaminated
groundwater, and entered the food chain. Butifos, DDT,
and other organochlorine compounds persisted in the
soil for years, leading to the loss of the ecological
system’s capacity for self-restoration [6].

The excessive expansion of cotton-growing areas also
caused soil degradation. The repeated planting of a
single crop over many years depleted the organic
matter content of the soil and accelerated the process
of salinisation. By the late 1980s, over 50 per cent of
the irrigated land in Uzbekistan had been affected by
varying degrees of salinity [17].

Impact on Public Health

The impact of chemical pollution on public health was
of catastrophic proportions. According to 1989 data, in
cotton-growing regions, 25-45 kilograms of toxic
chemicals were attributable to each individual —
hundreds of times higher than the global average of 0.3
kilograms [7]. This figure was among the highest in the
world, causing long-term and severe consequences for
public health.

Table 2. Health Indicators in Karakalpakstan and Uzbekistan (1985)

Health Indicator Karakalpakstan

Infant mortality (per 1,000 100+

live births)

Typhoid fever incidence
(USSR =1)

23 times higher

Chemical exposure
(kg/person/year)

35-45 kg

Lung cancer rate 3.1 times higher

Maternal mortality (per 80-100

100,000 births)
Liver diseases 5 times higher

Anaemia (among women) 70-80%

Uzbekistan average USSR average
46-60 26
8 times higher 1
20-25 kg 0.3kg
2.4 times higher average
65—-80 35-40
3 times higher average
40-50% 15-20%

Source: Compiled by the author on the basis of Rumer B. [5]; Corridori L. [6]; Small I. et al. [4].

In Karakalpakstan, typhoid fever incidence was 23
times the Soviet average, and infant mortality
exceeded 100 per 1,000 live births (compared to the
Soviet average of 26 per 1,000) [5]. These figures clearly
indicate that the region’s healthcare system was in
severe crisis. Cases were also recorded in which
physicians advised against breastfeeding infants due to
the contamination of breast milk with toxic chemical
substances — a stark illustration of the human scale of

International Journal Of History And Political Sciences

the ecological crisis in the region.

Epidemiological studies demonstrated that respiratory
diseases (chronic bronchitis, pneumonia),
gastrointestinal diseases, and reproductive health
problems were markedly more prevalent among the
population of the Aral basin than in other regions.
Rates of congenital defects and genetic mutations were
also higher in Karakalpakstan than the national average
[6]. Kidney diseases, thyroid pathologies, and immune
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system disorders were likewise noted as problems
characteristic of the region.

The Collapse of the Fishing Industry and Economic
Consequences

The fishing industry was completely destroyed: while
44,000 tonnes of fish were caught annually in the
1960s, by the late 1980s this figure had approached
zero [4]. This situation eliminated the primary food
source and income base of the population of
Karakalpakstan. Over 20 fish species became extinct in
the Aral basin, and the biodiversity of the ecosystem
was drastically reduced.

The city of Muynak — once the largest fishing centre on
the Aral Sea — became a symbol of the disaster. In the
1960s, more than 30,000 people lived there, and the
fishing industry was the city’s primary economic sector.
By the late 1980s, the shoreline had receded more than
100 kilometres from the city, leaving it stranded in the
middle of a desert. The fish processing plant was
closed, and thousands of families lost their livelihoods
[4].

The economic consequences were not confined to the
fishing industry alone. Agriculture in the areas
surrounding the sea also suffered considerably. Soil
salinisation and water scarcity reduced farming
productivity. Pastureland for livestock diminished, and
vegetation cover underwent degradation. As a result,
mass migration from the region commenced — during
the period 1970-1990, thousands of families relocated
from Karakalpakstan to other areas [8].

Infrastructure Decline

The decline of infrastructure constituted a major
problem as well. According to 1990 data, only 5 per
cent of the rural population was connected to a
centralised sewage system, a mere 17 per cent had
access to natural gas, and the rate of access to safe
drinking water in rural areas stood at 31 per cent [10].
These figures demonstrate that the region faced
serious social challenges.

The quality of drinking water was a particular cause for
concern. Water sources in the region were
contaminated with pesticides, heavy metals, and salt,
posing a direct threat to public health. The
obsolescence of the water supply system and
inadequate maintenance compounded the problem. In
many villages, the population was compelled to drink
contaminated water from open canals or wells.

Average life expectancy in the Aral basin decreased by
8-10 years during the 1980s [8]. This indicator clearly
demonstrates the impact of the disaster on the region’s
demographics. The infrastructure for education and
healthcare was also insufficiently developed, further
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deepening the socio-economic backwardness of the
region.

Impact on Climate Change

The desiccation of the Aral Sea also had a notable
impact on the regional climate. Since the sea’s water
mass possessed the capacity to absorb and redistribute
large amounts of heat, its reduction led to the
intensification of temperature fluctuations in the
region. Summer temperatures rose by 2—-3°C, while
winter temperatures fell by 1-2°C [14]. Precipitation
decreased and the growing season shortened,
adversely affecting agricultural productivity.

The impact of the salt and dust rising from the exposed
seabed was not confined to the Aral basin alone.
Meteorological observations showed that salt and dust
particles were carried by atmospheric currents as far as
the Fergana Valley, the Tian Shan mountains, and even
the Arctic [2]. This phenomenon demonstrates the
global-scale ecological impact of the Aral disaster.

CONCLUSION AND RECOMMENDATIONS

The Aral Sea disaster is one of the greatest human-
induced ecological catastrophes of the twentieth
century, and it is the inevitable result of Soviet agrarian
policy — in particular, predatory irrigation practices
and cotton monoculture. This disaster was not a
natural calamity but the product of deliberate political
decisions, and a fair historical assessment of its causes
and consequences constitutes our contemporary
scholarly and political duty.

The findings of the study demonstrate that the Aral
disaster was founded upon a tripartite causal chain:
first, irrigation expansion depleted the sea’s water
sources; second, cotton monoculture and chemical
pollution poisoned the soil, water, and atmosphere,
inflicting serious damage on public health; and third,
the decline of economic and social infrastructure
drastically diminished the quality of life of the
population. Together, these three factors gave rise to
the ecological and social crisis in the region.

On the basis of the study’s findings, the following
recommendations are proposed:

1) To prevent a recurrence of the irrigation crisis by
overhauling the water resource management system
and introducing water-saving technologies such as drip
irrigation and sprinkler irrigation. In this regard, it is
essential to study and adapt the advanced experience
of countries such as Israel and Australia;

2) To expand the stabilisation of the desiccated Aral
seabed through biological methods (planting saxaul
and other soil-stabilising plants). To date, saxaul has
been planted over an area of 1.7 million hectares, and
it is necessary to continue these efforts;
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3) To continue long-term epidemiological research on
the health impacts of the Aral disaster, particularly
scientific monitoring of genetic changes, chronic
diseases, and reproductive health issues;

4) To strengthen programmes such as “Aral-2030” for
the restoration of the Aral Sea within the framework of
international cooperation, and to implement regional
rehabilitation projects in collaboration with the United
Nations, the World Bank, and other international
organisations;

5) To continue the policy of agricultural diversification,
transitioning away from cotton monoculture towards
alternative crops (fruit and vegetables, cereals,
industrial crops);

6) To contribute to the formation of global ecological
awareness by organising international scientific
conferences and forums on the Aral disaster. It is
necessary to strengthen the activities of the UN Multi-
Partner Human Security Trust Fund for the Aral Sea
Region, established at the initiative of the President of
Uzbekistan.
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