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Part 1

Deserts in Central Asia

1.1

1.2

1.3

Cotton Production and Desertification in Central
Asia: The Case of Uzbekistan

Introduction to Cotton in Uzbekistan

Uzbekistan is the second-largest exporter of cotton, generating over $1 billion
annually.

Cotton accounts for about 60% of Uzbekistan’s hard currency export earnings.

The cotton industry is state-controlled, forcing millions of workers, including
children, into exploitative labor.

The government benefits exclusively, while workers receive minimal wages or are
subjected to forced labor.

Cotton and Its Environmental Impact: The Case of the Aral
Sea

The Aral Sea has lost nearly 85% of its water volume due to excessive irrigation
for cotton farming.

River waters were diverted for cotton irrigation during Soviet rule, accelerating de-
sertification.

The disappearance of the Aral Sea caused:

The extinction of 24 native fish species.

The collapse of fisheries, leading to massive unemployment.

— The formation of salt and pesticide-laden dust storms, spreading toxic sub-
stances across the region.

— An increase in water stress and regional conflicts over water resources.

Water Mismanagement and Desertification

Uzbekistan consumes 56% of regional water resources, primarily for 1.47 million
hectares of cotton fields.

Up to 60% of irrigation water is lost due to poorly maintained canals and inefficient
irrigation systems.

Soil salinization and desertification are worsening, reducing agricultural productivity.
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1.4

1.5

1.6

Karakalpakstan, the region most affected, faces:

— 70% unemployment rate due to the collapse of fisheries and agriculture.

— Severe health issues caused by airborne toxins from dried seabeds.

High rates of respiratory diseases due to the toxic dust storms.

— Genetic mutations and birth defects at rates 3.5 times higher than normal.

Economic and Political Control over Cotton

The cotton industry is run by state monopolies, ensuring profits go to the government
rather than farmers.

Farmers:

— Receive only 10-15% of the revenue from cotton sales.

— Are forced into production quotas under threat of eviction, imprisonment, or
violence.

— Face bribes, corruption, and forced labor policies.

Local governors (Hokims) enforce quotas and use brutality to ensure compli-
ance.

Corrupt officials benefit from cotton trade while farmers suffer extreme poverty.

Humanitarian Crisis Due to Cotton Farming

Child labor is widespread: an estimated 200,000 children are forced to work in
cotton fields annually.

Wages are often below $7 per month, with many not receiving payments at all.

The government uses violence, intimidation, and forced labor policies to sustain
cotton production.

Cotton farmers who resist government policies face arrests, beatings, and even exe-
cutions.

Many migrate illegally to neighboring countries like Kazakhstan and Russia in search
of better opportunities.

Future Challenges and International Responsibility

Climate change and water mismanagement threaten to worsen desertification.
Uzbekistan continues unsustainable water usage despite environmental disasters.

European and international markets still purchase Uzbek cotton, funding forced
labor and environmental degradation.



o International efforts are needed to:

— Boycott Uzbek cotton linked to forced labor.
— Invest in water-efficient farming technologies.

— Introduce sustainable agricultural policies to prevent further desertification.



Part 11

Desertification and Security in Central
Asia

1 The Link Between Desertification and Security in Cen-
tral Asia

1.1 Introduction

This section examines the interconnection between desertification and security, particularly in
Central Asia, a region facing increasing environmental challenges. The discussion is structured
into three main areas:

1. Theoretical Background — Discusses security concepts and their broadening defini-
tions, including environmental security.

2. Case Study on Central Asia — Analyzes the region’s environmental, socio-economic,
and political landscape and how desertification contributes to instability.

3. Policy Recommendations — Suggests strategies to prevent desertification-induced se-
curity risks in the region.

1.2 Definitions and Aspects of Security
1.2.1 Evolution of Security Concepts

Traditionally, security was understood in military and political terms, focusing on the state’s
protection from external threats. By the 1990s, the security paradigm expanded to include:

 Environmental degradation
« Food and water scarcity
o Migration and displacement

e Economic instability

o Public health crises

This shift emphasized human security, which focuses on individual well-being rather than just
state security.



1.2.2 Broadened Security Classifications (Brauch, 2003)

The concept of security has expanded to include multiple dimensions:

Security Type

Reference Ob-

Value at Risk

Sources of Threat

ethnic groups

identity

ject
National Secu- | The State Territorial in- | External aggression,
rity tegrity, sovereignty | political instability
Societal Security | Cultural and | National and ethnic | Migration, globaliza-

tion, cultural erosion

Human Security | Individuals and | Basic survival, | Poverty, environmen-
communities livelihood, well- | tal degradation, dis-

being ease, conflict
Environmental Ecosystems, Sustainability, re- | Climate change,
Security natural re- | source availability | desertification, over-
sources extraction of resources

Gender Security

Women, minori-
ties, indigenous
people

Equality, inclusion,
cultural identity

Discrimination, patri-
archy, social exclusion

Table 1: Expanded security classifications (Brauch, 2003)

1.2.3 Objective vs. Subjective Security

Security can be classified into:

o Objective Security: A measurable absence of threats to an entity (e.g., a country

having no military conflict).

e Subjective Security: Perceived security or insecurity based on fear, societal factors, or

misinformation.

For example, even if food supplies are objectively sufficient, people may feel insecure due to

market instability or economic hardship.

1.3 Environmental Security and Desertification

1.3.1 Environmental Challenges as Security Threats

Environmental stress, including desertification, drought, and deforestation, is now recognized

as a major security issue. The importance of environmental security lies in:

o Its impact on human survival, food production, and economic stability.

o Climate-induced displacement leading to demographic pressures, conflicts, and migration

crises.
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o Depletion of natural resources weakening state control and governance.

1.3.2 Relationship Between Environmental Stress and Societal Risks

Environmental degradation leads to cascading security risks:

Resource Scarcity — Food and Water Crisis — Migration — Social Unrest — Political Instability — Con

(1)

Key contributing factors (Brauch, 2005):

o Deforestation — Causes soil erosion, desertification, and reduced agricultural produc-
tivity.

e Overgrazing and poor irrigation — Leads to land degradation, making areas unin-
habitable.

« Climate change — Exacerbates droughts, reducing water availability.

» Population pressure — Increases demand for shrinking resources, causing resource-based
conflicts.

1.3.3 Vicious Cycle of Desertification and Security Threats

Desertification increases resource scarcity, which in turn worsens poverty. Poverty leads to
overuse of land and water resources, further worsening environmental degradation. This cycle
can lead to:

e Mass displacement
e Loss of livelihoods

o Political unrest

1.4 The Connection Between Desertification and Security in Central
Asia

1.4.1 Key Impacts of Desertification on Security

Desertification is a slow-onset disaster, but its long-term effects can destabilize entire regions.
Major security risks linked to desertification include:

o Food Insecurity: Declining agricultural output leads to malnutrition and starvation.

o« Water Scarcity: Over-extraction of water leads to conflicts over water resources.
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o Mass Migration: People displaced by environmental degradation move to urban areas
or across borders, causing social tensions.

« Political Instability: Governments struggle to manage resource crises, leading to civil
unrest or regime collapse.

o International Conflict: Resource scarcity leads to cross-border tensions over shared
resources.

1.4.2 Examples of Security Risks in Central Asia

o Fergana Valley Disputes: Shared by Uzbekistan, Kyrgyzstan, and Tajikistan, with
intense competition for water and land causing ethnic and political disputes.

o Aral Sea Crisis: Excessive irrigation for cotton farming drained the Aral Sea, leading
to environmental disaster, fisheries collapse, unemployment, and mass migration.

o Water Conflicts: Downstream countries (Uzbekistan, Turkmenistan) depend on up-
stream nations (Kyrgyzstan, Tajikistan) for water supply, leading to diplomatic disputes.

1.5 Policy Options to Prevent Desertification-Induced Security
Problems

1.5.1 Sustainable Land and Water Management

o Develop integrated land-use policies that balance agriculture, forestry, and urban devel-
opment.

o Promote sustainable agricultural techniques, including;:

— Crop diversification to reduce dependence on monocultures.
— Efficient irrigation systems to reduce water wastage.

— Soil conservation methods to prevent degradation.

1.5.2 Strengthening Governance and Community Involvement

o Empower local communities by including them in decision-making on land use.
o Improve land tenure systems to prevent overgrazing and overexploitation of resources.

o Enhance early warning systems for droughts and climate-related disasters.

1.5.3 Enhancing Regional Cooperation

e Develop transboundary agreements to manage shared water resources peacefully.
o Strengthen diplomatic efforts to prevent conflicts over desertification-driven migration.

o Example: The Aral Sea Restoration Initiative aims to reverse the effects of environmental
degradation through cooperative management.

12



1.6 Conclusion

Desertification is not just an environmental issue; it is a major security threat.

It affects food, water, economic stability, social structures, and international relations.

To mitigate these risks, governments must adopt long-term strategies focusing on:

— Sustainable land and water management.
— Strengthened governance and local participation.

— Regional cooperation and conflict resolution mechanisms.

Addressing desertification is crucial for long-term peace and stability in Central Asia.

2 Causes and Socio-Economic Consequences of Deserti-
fication in Central Asia

2.1 Introduction

Central Asia, comprising Kazakhstan, Uzbekistan, Turkmenistan, Kyrgyzstan, and Tajikistan,
is among the most environmentally fragile regions globally. Desertification poses a severe threat
to livelihoods, economies, and ecosystems. This environmental degradation has been acceler-
ated by human activities and natural factors, affecting agricultural production, water availabil-
ity, and public health.

Key consequences of desertification in Central Asia include:

e Declining agricultural productivity due to loss of fertile land.

e Severe water scarcity, particularly in Uzbekistan, Turkmenistan, and southern Kaza-
khstan.

o Mass displacement and migration as people leave degraded areas.
o Economic decline due to losses in agriculture, livestock, and fisheries.

o Health problems, including respiratory diseases from dust storms, malnutrition, and wa-
terborne illnesses.

2.2 Causes of Desertification in Central Asia
2.2.1 Conflict Between Economic Development and Environmental Sustainability

The economic strategies in Central Asia prioritized short-term industrial and agricultural ex-
pansion over long-term environmental sustainability.

Key economic decisions that accelerated land degradation include:
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Excessive expansion of irrigation projects in semi-arid regions, leading to water misman-
agement.

Soviet cotton monoculture policies, which depleted soil nutrients and increased reliance
on chemical fertilizers.

Deforestation to create agricultural land and expand urban areas.

Rapid extraction of minerals, oil, and gas, leaving behind degraded landscapes.

2.2.2 Cotton Monoculture and Agricultural Mismanagement

Under Soviet planning, Uzbekistan, Turkmenistan, and Tajikistan were transformed into major
cotton-producing centers.

Environmental impacts of cotton monoculture include:

Depletion of soil nutrients due to repetitive planting without rotation.

Heavy use of chemical fertilizers and pesticides, leading to contamination of water and
soil.

High irrigation demand, reducing water availability for other crops and natural ecosys-
tems.

Increased vulnerability to droughts due to the reduced ecosystem resilience.

2.2.3 Poorly Managed Irrigation and Water Wastage

Large-scale irrigation projects were implemented without considering long-term environmental
consequences.

Problems with irrigation include:

Loss of water through evaporation and seepage due to unlined canals.
Rising groundwater levels leading to waterlogging and soil salinization.

Weak maintenance of irrigation infrastructure, resulting in inefficiencies and water short-
ages.

Diversion of major rivers (Amu Darya & Syr Darya) away from their natural flow into
the Aral Sea, triggering an ecological disaster.

2.2.4 Lack of Drainage Systems and Soil Salinization

Due to the region’s dry climate and poor natural drainage, salinization has become a significant

Consequences of inadequate drainage:
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e Salt accumulation in the soil, reducing crop productivity.
o Toxicity of underground water sources, making them unusable for drinking or irrigation.

» Formation of saline wastelands, unsuitable for farming or grazing.

2.2.5 Rapid Population Growth and Land Overuse

The population of Central Asia has increased sixfold in the past century, adding stress to
agricultural and water resources.

Impacts of rapid population growth:

o Expansion of settlements into marginal lands, leading to deforestation and habitat de-
struction.

o Increased livestock grazing, depleting vegetation and exposing land to erosion.

o Greater water consumption, worsening shortages in drought-prone areas.

2.2.6 The Aral Sea Crisis and Water Diversion

One of the worst environmental disasters in history, the Aral Sea crisis resulted from massive
irrigation projects that diverted water from the Amu Darya and Syr Darya rivers.

Socio-economic consequences of the Aral Sea disaster:

o Collapse of the fishing industry, leading to mass unemployment.
o Severe health impacts due to airborne toxins.

o Abandonment of settlements near the former sea, turning them into ghost towns.

2.3 Socio-Economic Consequences of Desertification
2.3.1 Agricultural Decline and Food Shortages

Over 60% of agricultural land in Central Asia is degraded, leading to reduced crop yields.

Economic consequences:

o Uzbekistan loses $1 billion annually due to soil degradation.
o Kazakhstan lost 30% of arable land to wind erosion.

o Turkmenistan lost 40% of its irrigated land due to salinization.
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2.3.2 Rising Unemployment and Economic Hardship

o Collapse of the fishing industry in the Aral Sea led to widespread job losses.
o Rural depopulation due to lack of employment opportunities.

o Increased reliance on remittances, as more people migrate for work.

2.3.3 Environmental Migration and Displacement

Tens of thousands of people have left degraded regions.

Examples:

o Muinak District (Uzbekistan): Population fell from 45,000 to 22,000.

e Drought in Karakalpakstan caused waves of migration to urban areas.

2.3.4 Health Crisis and Worsening Living Conditions

o Increased cases of respiratory diseases due to dust storms.
o Contaminated drinking water causing gastrointestinal infections.

o High child mortality rates, particularly in heavily polluted areas.

2.3.5 Damage to Infrastructure and Cultural Heritage

o Salinity and groundwater damage are weakening roads, buildings, and power grids.

» Historical sites are threatened, including ancient Silk Road monuments.

2.4 National-Level Trends in Desertification

2.4.1 Kazakhstan

e 63 million hectares of degraded pastureland.

e 500+ nuclear tests left radioactive contamination.

2.4.2 Kyrgyzstan

e 30-40% loss in pasture productivity.

o Forested area reduced by 50%.
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2.4.3 Tajikistan

o 98% of agricultural land affected by erosion.

¢ Increased landslides due to deforestation.

2.4.4 Turkmenistan

e 90% of irrigated land salinized.

o 50% of agricultural water lost due to inefficiency.

2.4.5 Uzbekistan

o 60% of the country affected by desertification.

» Excessive pesticide use causing chemical desertification.

2.5 Conclusion: The Need for Urgent Action

2.5.1 Key Challenges

o Poor implementation of environmental policies.
o Lack of cooperation on shared water resources.

o Short-term economic interests overriding environmental concerns.

2.5.2 Policy Recommendations

Prioritize sustainable agriculture, including crop rotation and modern irrigation.

Stronger regional cooperation to manage shared water resources.

Better scientific monitoring using remote sensing.

Community participation to ensure local engagement.

Without immediate intervention, desertification will continue, leading to economic collapse,
food crises, and further mass displacement.
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3 Forage Distributions, Range Condition, and the Im-
portance of Pastoral Movement in Central Asia — A
Remote Sensing Study

3.1 Introduction

Pastoral ecosystems in Central Asia have historically been shaped by seasonal livestock move-
ments that allowed efficient utilization of grazing land. Over the past century, these ecosystems
have undergone significant changes, affecting both livestock productivity and rangeland sus-
tainability.

Traditional transhumance and nomadic pastoralism involved:

« Seasonal migrations across different ecological zones, ensuring:

— Access to nutrient-rich seasonal pastures.
— Rest and recovery periods for previously grazed land.

— Efficient use of scarce water resources.
o However, political, economic, and environmental pressures have led to:

— A decline in mobility due to enforced settlement policies.
— Overgrazing and rangeland degradation near settlements.
— The collapse of collective farm systems post-Soviet era.

— An increase in climatic variability affecting pasture productivity.

Remote sensing methods were applied to evaluate the state of rangelands and livestock move-
ment in response to changing environmental conditions.

Key Research Objectives:

1. Assess pastoral land-use changes and their impact on rangeland degradation.

2. Evaluate spatial and temporal variations in forage biomass and its effects on livestock
movement and productivity.

3. Use remote sensing data (NDVI, RUE) to differentiate natural climate effects (precipita-
tion changes) from human-induced effects (overgrazing, land-use change).

3.2 Changes in Pastoralism and Livestock Management

3.2.1 Traditional Pastoral Movement Patterns

e Nomadic pastoralism: Unstructured movement in search of the best available forage,
common in arid and semi-arid zones.

18



o Transhumance: Seasonal migrations between specific winter and summer pastures.

— Higher elevations used in summer, lower, warmer areas used in winter.

— Predictable cycles with rest periods for rangeland recovery.

3.2.2 Impact of Soviet-Era Policies (1930s—-1991)

o Forced sedentarization of nomadic groups disrupted traditional grazing practices.

 Establishment of state-controlled collective farms (kolkhozes, sovkhozes) led to:

— High livestock stocking rates without proper rangeland management.
— Overgrazing due to year-round use of fixed grazing areas.

— Heavy reliance on imported fodder and mechanized transport.

3.2.3 Post-Soviet Transition (1991-Present)

» Collapse of state farms and subsidies led to:

3.3

— Sharp decline in livestock populations (1993-1998).
— Return to small-scale private livestock ownership with limited grazing land access.

— Loss of traditional migratory knowledge.
Economic constraints on mobility:

— Herders lack resources for transporting herds over long distances.

— Breakdown of water infrastructure limits pasture use in remote areas.

Remote Sensing Approach

NDVI (Normalized Difference Vegetation Index): Measures vegetation health
based on satellite imagery.

— Higher NDVI = greener, more productive vegetation.

— Lower NDVI = degraded, overgrazed, or arid land.
Rain-Use Efficiency (RUE):

— Measures productivity of vegetation relative to rainfall received.
— Declining RUE indicates rangeland degradation.

— Stable or increasing RUE suggests sustainable grazing practices.
Study Areas:

— Two locations in Turkmenistan.

— Two locations in Kazakhstan.

Time Frame: 1989 to 2003.
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3.4 Case Studies: Regional Differences in Pastoralism

3.4.1 Gokdepe (West-Central Turkmenistan)

o Seasonal livestock movement driven by water availability rather than forage quality.

o Overgrazing detected near villages and wells, while rangeland further away showed higher
productivity.

» No significant long-term trend of degradation, but localized stress areas exist.
e Implications:

— Water-driven livestock movement helps prevent further degradation.

— Unregulated settlement around water sources could worsen land degradation.

3.4.2 Ravnina (East-Central Turkmenistan)

o Grazing cooperatives have helped maintain pasture sustainability.
o Forage availability higher in summer pastures, justifying continued seasonal movement.

o No significant trends in rangeland degradation detected, but water access remains a chal-
lenge.

e Implications:

— Mobile herding associations outperform individual herders.

— Ensuring access to water sources can further improve pasture management.

3.4.3 Moiynkum/Chu/Betpak-Dala (South-Central Kazakhstan)

o Loss of seasonal migration reduced grazing options, limiting pasture availability.

« NDVI and RUE remained stable, but the potential for overgrazing near settlements is
increasing.

o Floodplain grazing areas are critical in sustaining livestock near villages.
o Implications:

— Restoring long-distance movement could improve rangeland sustainability.

— Dependence on floodplains makes herders vulnerable to drought and water shortages.

3.4.4 Balkash Basin/Almaty Oblast (South-Central Kazakhstan)

o Precipitation has increased, leading to higher NDVI, but RUE trends indicate only partial
rangeland recovery.

o Pastures in the south remain significantly more productive than those in desert regions.
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o Higher livestock densities in former state-farm areas led to degradation, but post-Soviet
livestock decline has allowed some recovery.

o Implications:

— Reinstating transhumant migration would optimize pasture use.

— Investment in infrastructure (water, roads) could facilitate a return to sustainable
seasonal movements.

3.5 Conclusions

o Traditional nomadic and transhumant systems were highly adapted to Central Asia’s
environment.

o Modern sedentarization and overstocking have caused local degradation but mobility can
help restore balance.

 Integrating technology (remote sensing) with traditional knowledge can improve range-
land management policies for long-term sustainability.
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Part 111

Halting Desertification in China: A
Comprehensive Strategy

1 Extent of the Problem

« Over one-quarter of China’s total land area (more than 2.6 million square kilometers)
is affected by desertification.

1.1 Causes of Desertification

Human-Induced Factors:

e Overgrazing: Excessive livestock pressure removed protective vegetation, causing soil
erosion.

o Deforestation: Large-scale land clearance reduced soil stability and increased wind
erosion.

o Unsustainable Agricultural Practices: Intensive irrigation led to soil salinization,
reducing fertility.

o« Water Resource Depletion: Over-extraction of groundwater reduced plant regenera-
tion ability.

Natural Causes:

o Climate Change and Droughts: Rising temperatures and irregular rainfall worsened
soil degradation.

e« Wind Erosion: Strong winds carried away topsoil, making land unsuitable for agricul-
ture.

1.2 Impacts of Desertification

Environmental Degradation:

o Loss of soil fertility, leading to declining agricultural productivity.
o Increase in dust storms, contributing to air pollution and respiratory diseases.

» Siltation of the Yellow River, increasing flooding risks.
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Socioeconomic Consequences:

o Threat to livelihoods: Millions of farmers and herders faced declining incomes.
o Infrastructure damage: Sand encroachment buried roads, railways, and settlements.

e Increased migration: Population displacement due to degraded land.

Part IV

Case Study: Ningxia Hui Autonomous
Region’s Battle Against Desertification

2 Challenges in Ningxia

« By 2010, 57% of Ningxia’s land (2.97 million hectares) was affected by desertification.
o More than 3 million people suffered from:

— Severe sandstorms disrupting daily life.
— Reduced agricultural productivity.

— Declining water quality in the Yellow River.

2.1 Government Response

e 2010: Ningxia government sought World Bank assistance to launch the Ningxia
Desertification Control and Ecological Protection Project.

o Objectives:

— Restore vegetation and stabilize sand dunes.
— Protect farmland and infrastructure.

— Reduce siltation in the Yellow River.
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Part V

Strategy and Implementation

3 Key Measures to Combat Desertification

3.1 Vegetation Restoration and Land Rehabilitation

e 32,351 hectares of degraded land restored through:

— Planting indigenous grasses and shrubs to enhance ecosystem resilience.
— Encouraging natural regeneration by restricting livestock grazing.

— Developing biocrusts (lichens, mosses) to retain soil moisture.

3.2 Sand Stabilization Techniques

o Straw checkerboards were deployed to:

— Reduce wind speeds and prevent soil erosion.

— Provide a stable base for reforestation efforts.
« Shelterbelt plantations (2,455 hectares) were established to:

— Protect 3,800 hectares of farmland.

— Secure 514 km of roads and railway infrastructure.

3.3 Water and Soil Conservation Measures

« Wind erosion control:

— Vegetation cover reduced windblown sand days from 12.4 to 9.1 per year.

— 3,396 tons of soil conserved annually.
e Reduction in river siltation:

— Lowered sediment flow into the Yellow River, saving $200 million in removal
costs.

3.4 Economic Livelihood Programs

« Employment Generation:

— 8,158 jobs created for forest planting and maintenance.

— Workers earned $2,300 per year in additional income.
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e Sustainable Farming Initiatives:

— 3,809 farmers grew Chinese dwarf cherry and wolfberry for commercial sale.

— Per-capita income increased by $1,700 — $2,400 per year.
e Alternative Livelihoods for Herders:

— 4,700 herders transitioned to crop farming with new equipment.

3.5 Climate and Carbon Benefits

o Over 88,000 tons of CO, sequestered, reducing carbon emissions.

Part VI

Financial and Institutional Support

4 Project Funding and Knowledge Transfer

o $68.5 million loan provided by the International Bank for Reconstruction and
Development (IBRD).

o Innovations included:

— Drought-tolerant plant species for improved survival rates.

— Advanced planting techniques to reduce soil water loss.

Part VII

Long-Term Impact and Future
Expansion

5 Expansion into National Policy

o Lessons from Ningxia have been integrated into China’s 14th Five-Year Plan
(2021-2025).

e The Yellow River Basin Sustainable Land Management Project builds on these
methods.
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5.1 International Knowledge Sharing

¢ China’s methods have influenced:

— Africa’s Great Green Wall initiative.

— Desert reclamation projects in the Middle East.

Part VIII

Key Takeaways and Lessons Learned

e Multi-sectoral coordination is crucial.

o Integrated land management strategies work best.

« Community involvement increases success rates.

e Science and innovation enhance project effectiveness.

« Financial investment is necessary for large-scale impact.
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Part IX

Comprehensive Analysis of
Desertification and Land Degradation
in Northeast Asia

1 Introduction to Desertification and Land Degradation
(DLD)

1.1 Definition and Global Relevance

o Desertification refers to the process of land degradation in arid, semi-arid, and dry
sub-humid areas due to climate variability and human activities.

» Recognized as a global environmental crisis, leading to:

— Loss of arable land, threatening food security.
— Decline in water resources, increasing drought frequency.
— Reduction in biodiversity, leading to habitat loss.
— Economic downturns, particularly in agriculture-dependent regions.
o The United Nations Convention to Combat Desertification (UNCCD) classifies

desertification as a major driver of forced migration, social instability, and regional
conflicts.

1.1.1 Desertification in Northeast Asia

o Key affected countries: China, Mongolia, Russia, North Korea.
e Regional contributing factors:

— Harsh continental climate, with extreme seasonal variations.
— Expanding industrial activities, leading to soil degradation.

— Frequent dust storms, exacerbating the effects of desertification.
o Transboundary impact:

— Dust storms originating in China and Mongolia spread fine particles to South Ko-
rea and Japan.

— Shared river basins (e.g., Yellow River, Amur River) experience cross-border
pollution and siltation.
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1.2 Desertification Trends in Northeast Asia

1.2.1 Regional Overview

o Northeast Asia has high climate variability, ranging from arid deserts in Mongolia
and Northern China to humid subtropical zones in Eastern China and Korea.

 Satellite observations (2001-2020) indicate:

— Forest expansion in Eastern China and Russia.

— Ongoing land degradation in Mongolia and Northern China, driven by over-
grazing, deforestation, and climate change.

1.2.2 China’s Desertification Problem and Progress

e 1980s—-1990s: Rapid expansion of desertified land due to unsustainable practices.
e 1990-2005: Rate of desertification slowed due to national policies.
e 2000-2020: Reversal of desertification trends:

— 5.53 million hectares of degraded land restored.
— 3.2% increase in vegetation coverage, reducing dust storms.

— Annual desertification expansion of 343,600 hectares turned into an annual re-
duction of 667,000 hectares.

1.3 Causes of Desertification and Land Degradation
1.3.1 Socio-Economic Drivers

(A) Population Growth and Land Pressure

« Northeast Asia’s population grew from 1.49 billion (1990) to 1.78 billion (2022).

« China’s arid regions (Xinjiang, Inner Mongolia, Ningxia, Gansu) experienced rapid
population growth, increasing pressure on fragile ecosystems.

« Consequences:

— Agricultural expansion into marginal lands, leading to soil depletion.
— Deforestation for fuelwood and infrastructure development.

— Increased water demand, causing groundwater depletion.
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(B) Overgrazing and Pastoral Practices

o Traditional nomadic grazing systems were restricted by modern policies.

o Mongolia’s livestock population doubled from 2000 to 2020, exceeding pasture capac-
ity.

« China’s overgrazed rangelands (22.5% to 89.4% affected).

(C) Water Misuse and Agricultural Irrigation

o Intensive irrigation led to groundwater depletion.
« Consequences:

— Soil salinization, making land infertile.

— Lowered river flows (e.g., Yellow River).

1.4 China’s Desertification Control Measures
1.4.1 Large-Scale Reforestation

(A) Grain for Green Program

o Converts degraded farmland into forests and grasslands.

e 20 million hectares restored.

(B) Three-North Shelterbelt Project

e 4,500-km-long ”Green Great Wall” to combat wind erosion.

o Massive tree-planting initiatives in desert-prone areas.

1.4.2 Sustainable Pastoralism and Grassland Protection

o Grazing bans and rotational grazing systems introduced.
« Subsidies for herders to adopt sustainable practices.

e Drought-resistant grasses planted.
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1.4.3 Economic Incentives and Alternative Livelihoods

o Farmers and herders compensated for land restoration.

» Sustainable cash crops promoted (wolfberry, Chinese dwarf cherry).

e Eco-tourism and renewable energy projects introduced.

1.4.4 Water Management and Soil Conservation

1.5

Terracing and eco-friendly irrigation techniques expanded.
Yellow River Basin management projects reduced sedimentation.

Drip irrigation and water-efficient farming promoted.

Key Takeaways

China’s desertification control is one of the most successful globally.
Integrating reforestation, sustainable land use, and economic incentives is key.
Ongoing challenges remain in combating climate change-induced desert expansion.

Greater regional cooperation needed for transboundary desertification control.
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