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INTRODUCTION 
 
 

At present, degradation of natural resources is the most concerning subject worldwide. This 
issue takes place due to environmental pollution, exhaustion and overuse of the natural 
resources beyond their capacity to restore. Environmental degradation jeopardizes the basic 
needs of food security and livelihood opportunities. In the short run, the overuse may bring 
benefits to the users, but at the expense of the long run environmental sustainability. 
Estimations showed that damage to the sustainability of the natural resources and financial 
investments for restoration of the degraded environment are huge, while it is by far more 
rational to prevent/mitigate the pressure. The situation is further aggravated by the fact that the 
degradation is most pronounced in less developed countries and represents itself a vicious 
cycle, when poorer people tend to overuse resources for survival, which leads to further 
degradation. 

Central Asia, a core region of the Eurasian continent, is facing serious problems related to 
the degradation of the natural resources. Following break-down of the Soviet Union from 
1990s, and disintegration of the multiple political and economic bonds between the fifteen 
republics, the pressure on natural resources especially in the rural areas, has increased 
severalfold. This occurred due to losses of traditional jobs and dramatic reduction of salaries. 
In these harsh conditions, a pressure on natural resources such as illegal cutting of vegetation 
for firewood, extremely intensive grazing of rangelands and reliance on increasingly limited 
freshwater resources has increased. Nowadays, the region faces food security challenges with 
the need to feed quickly increasing population in highly variable climatic conditions and 
extreme aridity. 

The extent and severity of the degradation processes call for immediate actions. In the past, 
attempts have been made towards increasing crop yields and improving production 
technologies and methods for greater food security. While significant success has been made, 
scientists and practitioners realized that these narrow goals have resulted in development of 
innovations and best practices, which mostly benefited some, mostly rich stakeholders, while 
the others and most importantly, the environment continued to degrade. Lessons learned from 
these developments suggest that the utilization and management of the natural resources such 
as land, water, soil, plants and biodiversity, must be integrated with a particular focus on how 
management affects the quality of life for both present and future generations. 

This publication is an effort to describe the principles, history and main parts of the 
integrated natural resource management worldwide and in Uzbekistan, collect developed 
innovations, best practices and lessons learned in the field of natural resources management, 
and present existing issues related to the state and development of natural resources use and 
management. Specific attention has been made on the natural environments in the region of 
cold winter deserts of Uzbekistan. 

This publication is part of the activities within the frame of the FAO project 
MTF/SEC/012/UOG - Conservation and sustainable use of cold winter deserts in Central Asia 
of the Central Asian Desert Initiative (CADI).  
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CHAPTER 1. DEGRADATION OF NATURAL RESOURCES AND THEIR     
INTEGRATED MANAGEMENT 

 
 

IMPORTANCE OF NATURAL RESOURCES  

Natural resources play a vitally important role in livelihoods and opportunities of all nations 
around the world. Natural resources are the resources existing in the environment in original 
and natural form, without any alteration from people’s actions. These resources include land 
and water resources, including soils and rocks, vegetation, animals, fossil fuels and minerals 
(Figure 1). It takes multitude of years for natural resources to form without artificial 
intervention. Some of these resources are used directly for the survival of people (water, air), 
while the rest are used for satisfying their daily needs. The natural resources provide vitally 
important environmental functions and services. 

 

 

Figure 1. Natural resources and ecosystem services they provide1 

 
BOX 1. IMPORTANCE OF THE NATURAL RESOURCES 

 Properly functioning ecosystems provide a range of services that include waste 
absorption, water and nutrient cycling, seed dispersal and pollination, controlling 
agricultural pests and providing food and habitat for species. These services allow 
ecosystem goods otherwise known as natural resources - to be produced and maintained. 
Timber, fish and wildlife, clean water and air, and agricultural production all require the 
provision of ecosystem services. 

 Utilization of the natural resources and ecosystem services contribute towards fiscal 
revenue, income and poverty reduction. Natural resources make a significant proportion 
of the wealth of most nations, often more than the wealth embodied in produced capital, 
therefore making natural resources management a key aspect of economic development. 
In addition to providing revenues, the natural resources can play a central role in poverty 

 
1 Source: https://thechemistryguru.com/class-8/coal-and-petroleum-natural-resources-inexhaustible-exhaustible-
natural-resources/ 
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reduction efforts. Especially rural population generally depends on natural resources 
directly for their livelihoods. Consequently, policies that improve natural resources 
management can have immediate and meaningful poverty reduction impacts. 

 Natural resources and ecosystem services provide a safety net for the poor, particularly 
during financial declines, providing food in the form of plant and animal wildlife, fertile 
soils for subsistence agriculture, and fuel wood. In such cases all stakeholders must have 
access to resources and be involved in resource management decision-making, thereby 
gaining a stake in using resources sustainably. Moreover, the revenues from natural 
resources, can contribute to the development of human capital through investments in 
education and job training. Especially during times when commodity prices are high, 
governments have the opportunity to use a portion of the additional profits realized from 
the sale of natural resources to support pro-poor policies and investments. 

 

TYPES OF NATURAL RESOURCES 

 
Natural resources can be categorized as renewable and non-renewable (Figure 2). Renewable 
resources are those found in nature, such as minerals, forest, freshwater and energy, soil, water 
and biological resources or those that can be reasonably recovered. Even though some 
renewable resources can be replaced, it may take many years and does not make them 
renewable. Non-renewable natural resources are exhaustible resources whose natural stocks 
cannot be regenerated after exploitation or that can only be regenerated or replenished by 
natural cycles that are relatively slow at human scale (metals and other minerals, fossil energy 
carriers, etc). 

 

Figure 2. Categories of natural resources 

 
Sustainably managed renewable resources can yield an increment that can be harvested 

multiple times in future. Non-renewable resources can be depleted as they do not regenerate 
themselves over long time spans. Assessed as natural capital, the revenue generated from 
depleted nonrenewable resources should be accounted for as a loss of capital rather than as 
income comparable to the income derived from the flows of renewable resources. In addition 
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to renewable and non-renewable natural resources, natural capital is also composed of 
ecosystem services, such as the capacity to assimilate wastes and production of vital life 
supporting functions, such as water purification and nutrient cycling. Ecosystem services are 
generally not accounted for in national or local level accounts. Ecosystem services are essential 
in maintaining life and economic activity, but are difficult to quantify and therefore have 
received relatively little attention in policy-making in the past. With the recognition that the 
loss of ecosystem services, such as the capacity of the atmosphere to absorb carbon dioxide 
without becoming dangerously unstable and threatening to societies and economies, there are 
now intensive efforts underway around the world to include analysis and accounting of 
ecosystem services in policy-making. 

However, most natural resources are prone to depletion and degradation from the current 
human demands and natural phenomena – the process that has been taking place around the 
world and hence, brought about concerns for their sustainable usage and management. Water 
is one of the critically important resources; only about 2.5 percent of water are fresh, and even 
less can be used for drinking and agriculture. But even this amount is heavily polluted from 
point (industry, households) and non-point (agriculture) sources. While many countries are 
working to build water treatment plants, the fact is that due to the climate change the amount 
of rainfall and ice melts have dropped down and lowered the reserve supplies of freshwater.  

Soil is another important natural resource, and this resource has several properties such as 
texture and structure, porosity, and water- and air-holding and transport capacity. Moreover, 
nutrients like nitrogen or phosphorous, support growth of plants and trees. These create forests 
– resources preserving ecology that supports all of the natural resources and life. Forests also 
play a critical role in providing clean air, fuelwood and timber for construction. Salinization, 
waterlogging and loss of productivity represent clear cases of degradation of this resource. Tree 
felling for agricultural purposes and firewood at unprecedented rates are examples of 
unsustainable utilization of these resources. 

 

THREATS TO SUSTAINABILITY OF NATURAL RESOURCES 

 
Overpopulation. As the human population continues enlarging, there is a lot of pressure on the 
utilization of almost all existing natural resources. This often causes over-exploitation of the 
natural resources. The world’s population is increasing at a very fast rate and is expected to 
increase to approx. 9 billion by 2050. More than half of this anticipated growth is expected to 
occur in Africa (+1.3 billion), with Asia (+0.75 billion) expected to be the second largest 
contributor to future population growth. With increasing population growth, the global demand 
for water-intensive agricultural and energy production (mainly food and electricity) is expected 
to increase by approx. 60 percent and 80 percent respectively by 2025 (Figure 3) 
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Figure 3. Demand for natural resources2 

 
The birth rates are faster than deaths, causing faster population growth and hence, pressure 

on land use to produce food. Exhaustible natural resources such as arable land, coral reefs, 
fresh water, fossil fuels, and wilderness forests drop sharply due to over-exploitation to sustain 
the ever-increasing population. Farming requires application of chemicals to increase food 
production. Many forest or vegetative lands will be converted to settlements for people, roads 
and farms. These have serious consequences on natural resources.  

Intensive agricultural and farming practices have claimed much space of the natural 
resources because farmers resort to converting forests and grasslands to croplands. In the 
modern world, the pressure to convert lands into resource areas for producing priced foods, 
crops, and livestock rearing has increasingly led to the depreciation of natural resources 
especially forests, wildlife and fertile rangelands. Runoff of agricultural waste, fertilizers, and 
pesticides into marine and freshwater environments has also negatively threatened various 
natural crop species, natural water resources and aquatic life. Deforestation to satisfy growing 
demands for wood (timber), food and forest products will increase. Deforestation goes on at 
the rates faster than forest resources can naturally recover.  

Climate change and global warming. The severe changes in climate patterns as a result of 
human activities that generate greenhouse gases and carbon footprint in the atmosphere 
threatens biodiversity as well as other natural resources. Species that have acclimatized to 
specific environments are highly affected as the climate change and global warming alters the 
favorable survival conditions. The profound effect of climate change and global warming is 
habitat loss to an extent of threatening biodiversity and the survival of species. For instance, 
wildlife that requires cool temperatures of high elevations such as the rock rabbit and mountain 
gorillas may in the near future run out of habitat due to global warming. 

Environmental pollution of land, water and air directly affects the environments in which 
it occurs. Pollution affects the chemical constituents of soils, rocks, land and water resources, 
including underground water, and other natural phenomena frequently with catastrophic 
consequences. The majority of natural resources have been destroyed and a large portion is 
under immense threat due to the toxic substances and chemicals emitted from industrial plants, 
homemade utilities and wastewater from agriculture among other polluting materials. Land, 

 
2 Source: UNEP 2011 
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air, and water pollution pose long-term cumulative impacts on the natural resources and the 
quality of the environments in which they occur. 

Seriously polluted natural resources have become obsolete in value because pollution makes 
it harsh for the sustainability of biotic and abiotic components. Pollution impacts the chemical 
compositions of land, soil, water resources, underground water and rocks, and other natural 
processes.  

Land use and development. The conversion of land into urban settings, housing 
development, office spaces, shopping malls, industrial sites, parking areas, road networks, and 
so on takes away the naturally occurring land that provided habitat for wildlife and other living 
organisms. This practice has substantially led to the loss and destruction of vast areas of natural 
habitable environments. 

Human activities tremendously threaten the sustainability of natural resources as the 
demand for more comfortable living in terms of education, entertainment, recreation, transport, 
clothing, and shelter requires the use of more resources and ever-increasing production. This 
indicates that more industrial processes will demand more energy, utilization of natural 
resources for raw materials. Cities worldwide are responsible for 60-80 percent of global 
energy consumption and 75 percent of carbon emissions, consuming more than 75 percent of 
the world’s natural resources. 

Desertification and degradation of the natural resources is a worldwide phenomenon. The 
international organizations mandated to cope with desertification and degradation provided 
definition of these adverse processes. These definitions encompass a broad view on the nature 
of land resources (they include soil, vegetation and water) and the range of products, goods and 
services people obtain from the land. 

FAO LADA defines land degradation as “The reduction in the capacity of the land to 
provide ecosystem goods and services and assure its functions over a period of time for its 
beneficiaries”.  

UNCCD defines desertification as land degradation in dryland areas due to various factors, 
including climatic variations and/or human activities (UNCCD, Article 1). Land degradation 
refers to reduction or loss of the biological or economic productivity and complexity of rainfed 
cropland, irrigated cropland, or range, pasture, forest and woodlands in arid, semi-arid and dry 
subhumid areas, resulting from land uses or from a process or combination of processes, 
including those arising from human activities and habitation patterns, such as:  

 soil erosion caused by wind and/or water; 

 deterioration of the physical, chemical and biological or economic properties of soil; 

and 

 long-term loss of natural vegetation. 
 
More detailed definition of land degradation is provided by the Millennium Ecosystem 

Assessment: “Land degradation leads to a long-term failure to balance demand for and supply 
of ecosystem goods and services. Essential goods and services include food, forage, fuel, 
building materials, fresh water (for humans and livestock, for irrigation, sanitation), control of 
agricultural pests, nutrient cycling, purification of air and water, the moderation of extreme 
weather, biodiversity and cultural and recreational benefits.  
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United Nations Environment program (UNEP) defines natural resources degradation as a 
reduction or decrease of the biological potential of land which leads to desert-like conditions. 

 
BOX 2. DEFINITIONS OF DEGRADATION 

Desertification means land degradation in arid, semi-arid and dry sub-humid areas 
resulting from various factors, including climatic variations and human activities.  

Land means the terrestrial bio-productive system that comprises soil, vegetation - 
including crops, other biota, and the ecological and hydrological processes that operate 
within the system.  

Degradation implies reduction of resource potential by one or a combination of 
processes acting on the land, such as soil erosion by wind and/or water; deterioration of the 
physical, chemical and biological or economic properties of soil; and long-term loss of 
natural vegetation. 

Sustainable land use – ability to continue using the land without degrading it. This 
depends both on the properties of the resource and the way they are managed. 

 
The issues of degradation and desertification have been recognized long ago. In 1977, the 

United Nations Conference on Desertification (UNCOD) adopted an action plan to Combat 
Desertification informed by a map of desertification made by FAO, UNEP and UNESCO. In 
1991, UNEP concluded that the problem of land degradation in arid, semi-arid and dry sub-
humid areas had intensified. Since then, attention of the wider scientific and practical 
community towards finding solutions to the complex problems has never decreased resulting 
in numerous activities to combat desertification in a world scale (Figure 4).  
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Drylands are characterized by a water scarcity, which affects both natural and managed 
ecosystems and constrains the production of livestock as well as crops, wood, forage and other 
plants, while affecting the delivery of environmental services. For millennia, drylands have 
been shaped by a combination of low precipitation, frequent and sometimes intense and long 
droughts and heat waves, and human activities such as fire use, livestock grazing, the collection 
of wood and non-wood forest products and soil cultivation. Dryland soils tend to be vulnerable 
to wind and water erosion, subject to intensive mineral weathering, and of low fertility due to 
the low content of organic matter in the topsoil. 

UNEP defines drylands according to an aridity index (AI), which is the ratio between 
average annual precipitation and potential evapotranspiration; drylands are areas with an AI of 
less than 0.65. UNEP's classification system subdivides drylands on the basis of AI into hyper-
arid lands, arid lands, semi-arid lands and dry subhumid lands. Drylands are found in most of 
the world's biomes and climatic zones and constitute 41 percent of the global area (Figure 5). 

 

 

Figure 5. Dryland areas of the world. Source: FAO, 2020. 

 
Land degradation has been recognized as a global problem associated with desertification 

in arid, semi-arid and dry sub-humid zones (Figure 6). According to the global assessment of 
the land degradation worldwide conducted by FAO, highly and moderately degraded areas 
constitute          33 percent of the world’s resources (Figure 7). It is estimated that 2.6 billion 
people are affected by land degradation and desertification in more than a hundred countries. 
Around 73 percent of all rangelands in dryland areas are currently being degraded, together 
with 47 percent of marginal rainfed croplands and a significant percentage of irrigated 
croplands. 
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Figure 6. Map of standard deviation (percent of cell area) among the four prominent global 

databases of degraded lands. Source: Gibbs et al., 2015. Conforms to UN Map of the World, 
2020. 

 

 
Figure 7. Global land degradation status as of 2010. Source: FAO, 2010.  
 
 

 
BOX 3. Land degradation may occur in different forms on various land use types 



11 
 

 On cropland: soil erosion by water and wind; chemical degradation (e.g., fertility decline) 
due to soil salinization and nutrient depletion; physical soil degradation due to compaction, 
sealing and crusting; biological degradation due to insufficient vegetation cover, decline of 
local crop varieties and mixed cropping systems; and water degradation mainly caused by 
increased surface runoff (polluting surface water) and changing water availability as well 
as high evaporation leading to aridification.  

 On grazing land: biological degradation with loss of vegetation cover and valuable species; 
the increase of invasive and “undesirable” species. The consequences in terms of soil 
physical degradation, water runoff, erosion are widespread and severe. Low productivity 
and ecosystem services from degraded grazing lands are widespread and a major challenge 
to SLM.  

 On forest land: biological degradation with deforestation; removal of valuable species 
through logging; replacement of natural forests with monocrop plantations or other land 
uses (which do not protect the land) and consequences for biodiversity, and soil and water 
degradation. 

 

ECOSYSTEM SERVICES 

 
Human societies derive many essential goods from natural ecosystems, including seafood, 
game animals, fodder, fuelwood, timber, and pharmaceutical products. These goods represent 
important and familiar parts of the economy. What has been less appreciated until recently is 
that natural ecosystems also perform fundamental life-support services without which human 
civilizations would cease to thrive. These include the purification of air and water, 
detoxification and decomposition of wastes, regulation of climate, regeneration of soil fertility, 
and production and maintenance of biodiversity, from which key ingredients of our 
agricultural, pharmaceutical, and industrial enterprises are derived. This array of services is 
generated by a complex interplay of natural cycles powered by solar energy and operating 
across a wide range of space and time scales. The process of waste disposal, for example, 
involves the life cycles of bacteria as well as the planet-wide cycles of major chemical elements 
such as carbon and nitrogen. Such processes are worth many trillions of dollars annually. Yet 
because most of these benefits are not traded in economic markets, they carry no price tags that 
could alert society to changes in their supply or deterioration of underlying ecological systems 
that generate them. Because threats to these systems are increasing, there is a critical need for 
identification and monitoring of ecosystem services both locally and globally, and for the 
incorporation of their value into decision-making processes. 

Historically, the nature and value of Earth’s life support systems have largely been ignored 
until their disruption or loss highlighted their importance. For example, deforestation has 
belatedly revealed the critical role forests serve in regulating the water cycle -- in particular, in 
mitigating floods, droughts, the erosive forces of wind and rain, and silting of dams and 
irrigation canals. Today, escalating impacts of human activities on forests, wetlands, and other 
natural ecosystems imperil the delivery of such services. The primary threats are land use 
changes that cause losses in biodiversity as well as disruption of carbon, nitrogen, and other 
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biogeochemical cycles; human-caused invasions of exotic species; releases of toxic substances; 
possible rapid climate change; and depletion of stratospheric ozone.  

Scientific evidence shows that: 
• Ecosystem services are essential to civilization; 
• Ecosystem services operate on such a grand scale and in such intricate and little-explored 

ways that most could not be replaced by technology; 
• Human activities are already impairing the flow of ecosystem services on a large scale; 
• If current trends continue, humanity will dramatically alter virtually all of Earth’s 

remaining natural ecosystems within a few decades.  
• Many of the human activities that modify or destroy natural ecosystems may cause 

deterioration of ecological services whose value, in the long term, dwarfs the short-term 
economic benefits society gains from those activities; 

• Considered globally, very large numbers of species and populations are required to sustain 
ecosystem services; 

• The functioning of many ecosystems could be restored if appropriate actions were taken 
in time. 

Ecosystems are communities formed by the interaction between living (plants, animals, 
microbes) and non-living organisms (air, water, mineral soil). Human beings are both part of 
ecosystems and benefit from ecosystems in many ways. The benefits are known as ecosystem 
services.  

Figure 8. Various ecosystem services (Source: CGIAR) 

 
Ecosystems contribute to global agricultural productivity in a variety of ways. According to 

the estimates of the Land, Water and Ecosystems, the total economic value of insect pollination 
worldwide is estimated at EUR 153 billion, representing 9.5 percent of world agricultural 
output in 2005. Humanity obtains from natural ecosystems an array of ecosystem goods 
organisms and their parts and products that grow in the wild and that are used directly for 
human benefit. Many of these products are commonly traded in economic markets. Grasslands 
are an important source of marketable goods, including animals used for labor and those whose 
parts or products are consumed (e.g., as meat, milk, wool, and leather). Grasslands are also 
important as the original source habitat for most domestic animals such as cattle, goats, sheep, 
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and horses, as well as many crops, such as wheat, barley, rye, oats, and other grasses. In a wide 
variety of terrestrial habitats, people hunt game animals benefiting from these activities and 
obtaining income sources. In many countries, game meat forms an important part of local diets 
and, in many places, hunting is an economically and culturally important sport. Natural 
ecosystems also produce vegetation used directly by humans as food, timber, fuelwood, fiber, 
pharmaceuticals and industrial products. Fruits, nuts, mushrooms, honey, other foods, and 
spices are extracted from many forest species. Wood and other plant materials are used in the 
construction of homes and other buildings, as well as for the manufacture of furniture, farming 
implements, etc. About 15 percent of the world’s energy consumption is supplied by fuelwood 
and other plant material; in developing countries, such biomass supplies nearly 40 percent of 
energy consumption, although the portion of this derived from natural rather than human-
dominated ecosystems is undocumented. In addition, natural products extracted from many 
hundreds of species contribute diverse inputs to industry: gums and exudates, essential oils and 
flavorings, resins and oleoresins, dyes, tannins, vegetable fats and waxes, insecticides, and 
multitudes of other compounds. The availability of most of these natural products is in decline 
due to ongoing habitat conversion. 

Biodiversity refers to the variety of life forms at all levels of organization, from the 
molecular to the landscape level. Biodiversity is generated and maintained in natural 
ecosystems, where organisms encounter a wide variety of living conditions and chance events 
that shape their evolution in unique ways. Out of convenience or necessity, biodiversity is 
usually quantified in terms of numbers of species, and this perspective has greatly influenced 
conservation goals. It is important to remember, however, that the benefits that biodiversity 
supplies to humanity are delivered through populations of species residing in living 
communities within specific physical settings in other words, through complex ecological 
systems, or ecosystems. For human beings to realize most of the aesthetic, spiritual, and 
economic benefits of biodiversity, natural ecosystems must therefore be accessible. The 
continued existence of coniferous tree species somewhere in the world would not help the 
inhabitants of a town inundated by flooding because of the clearing of a pine forest upstream. 
Generally, the flow of ecosystem goods and services in a region is determined by the type, 
spatial layout, extent, and proximity of the ecosystems supplying them. Because of this, the 
preservation of only one minimum viable population of each non-human species on Earth in 
zoos, botanical gardens, and the world’s legally protected areas would not sustain life as we 
know it. Indeed, such a strategy, taken to extreme, would lead to collapse of the biosphere, 
along with its life support services. 

The biodiversity is a direct source of ecosystem goods. It also supplies the genetic and 
biochemical resources that underpin our current agricultural and pharmaceutical enterprises 
and may allow us to adapt these vital enterprises to global change. Our ability to increase crop 
productivity in the face of new pests, diseases, and other stresses has depended heavily upon 
the transfer to our crops of genes from wild crop relatives that confer resistance to these 
challenges. 

The global climate and its periodic change affect much life sustainability around the globe. 
While the global climate has been relatively stable since the invention of agriculture around             
10 000 years ago, periodic shifts in climate have affected human activities and settlement 
patterns. The changes in climate are thought to be caused by alterations in Earth orbital rotation 
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or in the energy output of the sun, or even by events on the Earth itself sudden perturbations 
such as violent volcanic eruptions and asteroid impacts or more gradual tectonic events such 
as the uplift of the Himalayas. And life itself has played a role in this buffering. Climate plays 
a major role in the evolution and distribution of life over the planet. Yet most scientists would 
agree that life itself is a principal factor in the regulation of global climate, helping to offset the 
effects of episodic climate oscillations by responding in ways that alter the greenhouse gas 
concentrations in the atmosphere. For instance, natural ecosystems may have helped to stabilize 
climate and prevent overheating of the Earth by removing more of the greenhouse gas carbon 
dioxide from the atmosphere as the sun grew brighter over millions of years. Life may also 
exert a destabilizing or positive feedback that reinforces climate change, particularly during 
transitions between interglacial periods and ice ages. One example: When climatic cooling 
leads to drops in sea level, continental shelves are exposed to wind and rain, causing greater 
nutrient runoff to the oceans. These nutrients may fertilize the growth of phytoplankton, many 
of which form calcium carbonate shells. Increasing their populations would remove more 
carbon dioxide from the oceans and the atmosphere, a mechanism that should further cool the 
planet. Living things may also enhance warming trends through such activities as speeding up 
microbial decomposition of dead organic matter, thus releasing carbon dioxide to the 
atmosphere. 

Besides their impact on the atmosphere, ecosystems also exert direct physical influences 
that help to moderate regional and local weather. For instance, transpiration (release of water 
vapor from the leaves) of plants in the morning causes thunderstorms in the afternoon, limiting 
both moisture loss from the region and the rise in surface temperature. In the Amazon, for 
example, 50 percent of the mean annual rainfall is recycled by the forest itself via 
evapotranspiration, that is, evaporation from wet leaves and soil combined with transpiration. 
Amazon deforestation could so dramatically reduce total precipitation that the forest might be 
unable to reestablish itself following complete destruction. Temperature extremes are also 
moderated by forests, which provide shade and surface cooling and also act as insulators, 
blocking searing winds and trapping warmth by acting as a local greenhouse agent. 

An enormous amount of water, about 119 000 cubic kilometers, is rained annually onto the 
Earth’s land surface enough to cover the land to an average depth of 1 meter (Shiklomanov 
1993). Much of this water is soaked up by soils and gradually meted out to plant roots or into 
aquifers and surface streams. Thus, the soil itself slows the rush of water off the land in flash 
floods. Yet bare soil is vulnerable. Plants and plant litter shield the soil from the full, destructive 
force of raindrops and hold it in place. When landscapes are denuded, rain compacts the surface 
and rapidly turns soil to mud (especially if it has been loosened by tillage); mud clogs surface 
cavities in the soil, reduces infiltration of water, increases runoff, and further enhances 
clogging. Detached soil particles are splashed downslope and carried off by running water 
infiltrates into the soils and gradually flow out to plant roots or into aquifers and surface 
streams. Thus, the soil itself slows the rush of water off the land in flash floods. Yet bare soil 
is vulnerable. Plants and plant litter shield the soil from the full, destructive force of raindrops 
and hold it in place. When landscapes are denuded, rain compacts the surface and rapidly turns 
soil to mud (especially if it has been loosened by tillage); mud clogs surface cavities in the soil, 
reduces infiltration of water, increases runoff, and further enhances clogging. Detached soil 
particles are splashed downslope and carried off by running water Erosion causes costs not 
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only at the site where soil is lost but also in aquatic systems, natural and human-made, where 
the material accumulates. Local costs of erosion include losses of production potential, 
diminished infiltration and water availability, and losses of nutrients. Downstream costs may 
include disrupted or lower quality water supplies; siltation that impairs drainage and 
maintenance of navigable river channels, harbors, and irrigation systems; increased frequency 
and severity of floods; and decreased potential for hydroelectric power as reservoirs fill with 
silt. According to FAO, the replacement cost of reservoir capacity lost to siltation worldwide 
is estimated at USD 6 billion per year.  

In addition to protecting soil from erosion, living vegetation with its deep roots and above-
ground evaporating surface also serves as a giant pump, returning water from the ground into 
the atmosphere. Clearing of plant cover disrupts this link in the water cycle and leads to 
potentially large increases in surface runoff, along with nutrient and soil loss. Some regions of 
the world, such as parts of Africa, are experiencing an increased frequency and severity of 
drought, possibly associated with extensive deforestation. Wetlands are particularly well-
known for their role in flood control and can often reduce the need to construct flood control 
structures. Floodplain forests and high salt marshes, for example, slow the flow of floodwaters 
and allow sediments to be deposited within the floodplain rather than washed into downstream 
bays or oceans. In addition, isolated wetlands such as prairie potholes in the Midwest and 
cypress ponds in the Southeast, serve as detention areas during times of high rainfall, delaying 
saturation of upland soils and overland flows into rivers and thereby damping peak flows. 
Retaining the integrity of these wetlands by leaving vegetation, soils, and natural water regimes 
intact can reduce the severity and duration of flooding along rivers. 

Ecosystem services from soil resources. Soil represents an important component of a 
nation’s assets, one that takes hundreds to hundreds of thousands of years to build up and yet 
very few years to be lost. Some civilizations have drawn great strength from fertile soil; 
conversely, the loss of productivity through mismanagement is thought to have ushered many 
once flourishing societies to their ruin. Today, soil degradation induced by human activities 
afflicts nearly 20 percent of the Earth’s vegetated land surface. In addition to moderating the 
water cycle, as described above, soil provides five other interrelated services. First, soil shelters 
seeds and provides physical support as they sprout and mature into adult plants. The cost of 
packaging and storing seeds and of anchoring plant roots would be enormous without soil. 
Human-engineered hydroponic systems can grow plants in the absence of soil, and their cost 
provides a lower bound to help assess the value of this service. Second, soil retains and delivers 
nutrients to plants. Tiny soil particles (less than 2 microns in diameter), which are primarily 
bits of humus and clays, carry a surface electrical charge that is generally negative. This 
property holds positively charged nutrient cations such as calcium and magnesium near the 
surface, in proximity to plant roots, allowing them to be taken up gradually. Otherwise, these 
nutrients would quickly be leached away. Soil also acts as a buffer in the application of 
fertilizers, holding onto the fertilizer ions until they are required by plants.  

Soil plays a central role in the decomposition of dead organic matter and wastes, and this 
decomposition process also renders harmless many potential human pathogens. People 
generate a tremendous amount of waste, including household garbage, industrial waste, crop 
and forestry residues, and sewage from their own populations and their billions of domesticated 
animals. Fortunately, there is a wide array of decomposing organisms that extract energy from 
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the large, complex organic molecules found in many types of waste. Like assembly-line 
workers, diverse microbial species process the particular compounds whose chemical bonds 
they can cleave and pass along to other species the end products of their specialized reactions. 
Many industrial wastes, including soaps, detergents, pesticides, oil, acids, and paper, are 
detoxified and decomposed by organisms in natural ecosystems if the concentration of waste 
does not exceed the system’s capacity to transform it. Some modern wastes, however, are 
virtually indestructible, such as some plastics and the breakdown products of the pesticide 
DDT. 

Ecosystem services are being impaired and destroyed by a wide variety of human activities. 
Foremost among the immediate threats are the continuing destruction of natural habitats and 
the invasion of non-native species that often accompanies such disruption; in marine systems, 
overfishing is a major threat. The most irreversible of human impacts on ecosystems is the loss 
of native biodiversity. A conservative estimate of the rate of species loss is about one per hour, 
which unfortunately exceeds the rate of evolution of new species by a factor of 10 000 or more. 
But complete extinction of species is only the final act in the process. The rate of loss of local 
populations of species the populations that generate ecosystem services in specific localities 
and regions is orders of magnitude higher. Destroying other life forms also disrupts the web of 
interactions that could help us discover the potential usefulness of specific plants and animals. 
Once a pollinator or a predacious insect is on the brink of extinction, for instance, it would be 
difficult to discover its potential utility to farmers. Other imminent threats include the alteration 
of the Earth’s carbon, nitrogen, and other biogeochemical cycles through the burning of fossil 
fuels and heavy use of nitrogen fertilizer; degradation of farmland through unsustainable 
agricultural practices; squandering of freshwater resources; toxification of land and waterways; 
and overharvesting of fisheries, managed forests, and other theoretically renewable systems. 
These threats to ecosystem services are driven ultimately by two broad underlying forces. One 
is rapid, unsustainable growth in the scale of the human enterprise: in population size, in per-
capita consumption, and also in the environmental impacts that technologies and institutions 
generate as they produce and supply those consumables. The other underlying driver is the 
frequent mismatch between short-term, individual economic incentives and long-term, societal 
well-being. Ecosystem services are generally greatly undervalued, for a number of reasons: 
many are not traded or valued in the marketplace; many serve the public good rather than 
provide direct benefits to individual landowners; private property owners often have no way to 
benefit financially from the ecosystem services supplied to society by their land; and, in fact, 
economic subsidies often encourage the conversion of such lands to other, market-valued 
activities. Thus, people whose activities disrupt ecosystem services often do not pay directly 
for the cost of those lost services. Moreover, society often does not compensate landowners 
and others who do safeguard ecosystem services for the economic benefits they lose by 
foregoing more lucrative but destructive land uses. There is a critical need for policy measures 
that address these driving forces and embed the value of ecosystem services into decision 
making frameworks. 

 

STATUS AND DEGRADATION OF FOREST RESOURCES  
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Forests provide a wide range of ecosystem services: they protect soils from erosion, regulate 
water regime, capture and store carbon, produce oxygen, provide freshwater and habitat, help 
to reduce fire risk (in the tropics), and produce wood and non-wood forest products (ITTO, 
2002). Forest degradation, therefore, has the potential to adversely affect millions of people 
who depend, on forest goods and services at a local scale, and billions of people who benefit 
from forest services at a regional or global scale. 

Forest degradation involves a change process that negatively affects its characteristics such 
that the value and production of its goods and services decline. This change process is caused 
by disturbance (although not all disturbance causes degradation), which may vary in extent, 
severity, quality, origin and frequency. Disturbance may be natural (e.g. that caused by fire, 
storm or drought), human-induced (e.g. through harvesting, road construction, shifting 
cultivation, hunting or grazing) or a combination of the two. Human-induced disturbance may 
be intentional (direct), such as that caused by logging or grazing, or it may be unintentional 
(indirect), such as that caused by the spread of an invasive alien species (FAO, 2010). 

According to global forest resources assessment by FAO, forests cover 31 percent of the 
world’s land surface and constitute 4.033 billion ha as of 2010 (Figure 9). In 1990, the coverage 
was 4.168 and in 2000 – 4.085 billion ha. The rate of deforestation was the highest in the 1990s, 
when the annual loss on average was 16 million ha. At the same time, forest area in some places 
expanded, either through planting or natural processes, bringing the global net loss of forest to 
8.3 million ha per year. In the first decade of the 21 century the rate of deforestation slowed 
down, but still high: 13 million ha were destroyed annually. As forest expansion remained 
stable, the global net forest loss between 2000 and 2010 was 5.2 million ha per year. 

 

 
Figure 9. Global forest resources mapped using remote sensing and modelling. Source: 

Mitchell et al., 2017. Conforms to UN Map of the World, 2020. 

 

FOREST DEGRADATION DRIVERS 
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Direct drivers of deforestation and forest degradation are human activities and actions that 
directly impact forest cover and result in loss of carbon stocks. Agriculture is estimated to be 
the driver for around 80 percent of deforestation worldwide. in Latin America, commercial 
agriculture is the most important driver of deforestation – around 2/3 of total deforested area. 
In Africa and (sub)tropical Asia, it accounts for around 1/3 of deforestation and is of similar 
importance to subsistence agriculture. Mining, infrastructure and urban expansion are 
important but less prominent. Findings on global patterns of degradation indicate that 
(commercial) timber extraction and logging activities account for more than 70 percent of total 
degradation in Latin America and (sub)tropical Asia. Fuel wood collection, charcoal 
production, and, to a lesser extent, livestock grazing in forests are the most important drivers 
of degradation in large parts of Africa. 

Indirect drivers are complex interactions of social economic, political, cultural and 
technological processes that affect the proximate drivers to cause deforestation or forest 
degradation. They act at multiple scales: international (markets, commodity prices), national 
(population growth, domestic markets, national policies, governance) and local circumstances 
(subsistence, poverty). Population growth, poverty and insecure tenure, international and 
market forces, particularly commodity markets are also key underlying drivers of degradation. 

Pressures from many drivers are expected to increase in future due to global urbanization, 
increasingly meat-based diets, long-term population trends, increasing developing country 
prosperity, growth in developing country regional markets for key commodities, and climate 
change adaptation factors. 
 

STATUS AND DEGRADATION OF RANGELAND RESOURCES 

  

Rangelands extend over wide territories and at all latitudes, and are usually characterized by 
low biomass production due to constraints related to soil, temperature and water availability. 
They cover approx. 25 percent of the global area, and include the drylands of Africa (66 percent 
of the total continental land) and the Arabian Peninsula, the steppes of Central Asia and the 
highlands of Latin America (Nori and Neely, 2009). Vegetation is mostly dominated by natural 
plant communities of perennial and annual species, including grasses, shrubs and trees. By their 
nature, rangelands are fragile ecosystems and when mismanaged readily result in degradation, 
loss of biodiversity and water retention capacity, carbon emissions and reduced productivity. 

Total area of rangelands in 2000 was 3.43 billion ha, and decreased slightly to 3.36 billion 
ha by 2008. According to FAO studies, the reasons for these minor changes cannot be easily 
identified, though may include poor data, desertification and encroachment of agriculture. The 
contribution that rangelands make to the maintenance of ecosystem functions and biodiversity 
is important. In addition to providing feed for livestock, they play an important role as a habitat 
for wildlife, for water retention and for the conservation of plant genetic resources. Large-scale 
conversion of drier grasslands to crops and inappropriate management has had negative 
consequences. The rapid increase in population, coupled with the effects of climate change, 
has enhanced pressure on the world’s grasslands, particularly in arid and semi-arid 
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environments, and portions of grasslands on every continent are suffering from degradation 
(Figure 10). 

 

 
Figure 10. Rangeland areas with natural vegetation. Map shows areas with degradation and 

improved vegetation. Source: GLC 2000, Joint Research Centre 2003. FAO / UNEP LADA 
project: Land use systems map of the world, 2008.  

 
Degradation of water resources  
Water scarcity – insufficiency of freshwater resources affects every continent and was listed 

in 2019 by the World Economic Forum as one of the largest global risks in terms of potential 
impact over the next decade. It is manifested by partial or lack of satisfaction of expressed 
demand, economic competition for water quantity or quality, disputes between users, 
irreversible depletion of groundwater, and negative impacts on the environment. One-third of 
the global population (2 billion people) live under conditions of severe water scarcity at least 
1 month of the year, and half a billion people in the world face severe water scarcity all year 
round (Hoekstra and Mekonnen, 2016).  

Only 0.014 percent of all water on Earth is fresh and easily accessible, while remaining 97 
percent is saline and a less than 3 percent is hard to access. Freshwater resources are sufficient, 
but unequal distribution (exacerbated by climate change) results in their abundance and 
shortage around the world, exacerbated by a sharp rise in global freshwater demand in recent 
decades driven by industry, agriculture, etc. Demand is expected to outstrip supply by 40 
percent in 2030, if current trends continue (Boltz, 2017). 

The essence of global water scarcity is the geographic and temporal mismatch between 
demand and availability (Figure 11). The increasing world population, improving living 
standards, changing consumption patterns, and expansion of irrigated agriculture are the main 
driving forces for the rising global demand for water. Climate change, such as altered weather-
patterns (including droughts or floods), deforestation, increased pollution, greenhouse gases, 
and wasteful use of water can cause insufficient supply. At the global level and on an annual 
basis, enough freshwater is available to meet such demand, but spatial and temporal variations 
of water demand and availability are large, leading to (physical) water scarcity in several parts 
of the world during specific times of the year. All causes of water scarcity and negative effects 
of climate change are related to human interference with the water cycle. Scarcity varies over 
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time as a result of natural hydrological variability, but varies even more so as a function of 
prevailing economic policy, planning and management approaches. Scarcity can be expected 
to intensify with most forms of economic development, but, if correctly identified, many of its 
causes can be predicted, avoided or mitigated.  

 

 
Figure 11. Global water resources stress. Source: Luo et al., 2015. Conforms to UN Map of 
the World, 2020. 
 

Sustainable Development Goals – solution to reverse land degradation 

  

Unsustainable natural resources use has led to environmental degradation and resource 
depletion, endangering the well-being of humanity and the environment all over the world. The 
2030 Agenda for Sustainable Development and its 17 Sustainable Development Goals (SDGs) 
represent a plan of action to address these issues. The Agenda was adopted in 2015 by the UN 
General Assembly and Heads of States for Sustainable Development, and calls for a long-term 
transformation that balances the three dimensions of sustainable development – social, 
economic and environment in a holistic and coherent manner. Two other major outcomes in 
2015 are integral to the 2030 Agenda: Addis Ababa Action Agenda, a framework for financial 
and non-financial means of implementation, and Paris Climate Agreement, a global treaty to 
limit climate change. About half of the SDGs are directly environmental in focus or address 
the sustainability of natural resources: poverty, health, food and agriculture, water and 
sanitation, human settlements, energy, climate change, sustainable consumption and 
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production, oceans, and terrestrial ecosystems. The Goal 15 specifically states: to protect, 
restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, 
combat desertification, and halt and reverse land degradation and halt biodiversity loss.  

This goal articulates targets for preserving biodiversity of forest, desert, and mountain eco-
systems, as a percentage of total land mass. Achieving a "land degradation-neutral world" can 
be reached by restoring degraded forests and land lost to drought and flood. The goal calls for 
more attention to preventing invasion of introduced species and more protection of endangered 
species. Forests have a prominent role to play in the success of Agenda 2030, notably in terms 
of ecosystem services, livelihoods, and the green economy; but this will require clear priorities 
to address key tradeoffs and mobilize synergies with other SDGs (Figure 12).  

 

 
Figure 12. Sustainable development goals. Source: UNDP, 2018. 

 
Three-dimensional sustainability. The SDGs build on the eight Millennium Development 

Goals (MDGs), but they also represent a shift in the world’s vision and approach to 
development. They are:  

Universal – the 2030 Agenda is as relevant to developed as it is to developing nations, 
Indivisible – no one goal is separate from the others, and all call for comprehensive and 

participatory approaches, 
Sustainable, integrating the three dimensions of sustainable development – economic, 

social and environmental, 
Ambitious, aiming at ending poverty and hunger while sustainably managing natural 

resources. 
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Defined, devised and fully owned by countries after the broadest and most intensive global 
multi-stakeholder consultation in history, the SDGs are the main reference for development 
policies and programmes at national level. 

The 2030 Agenda offers a vision for food and agriculture as key to sustainable development. 
FAO possesses experience and expertise in supporting policymaking, partnership-building, and 
projects and programmes built on 3-dimensional sustainability (Figure 13). Both the SDGs and 
FAO's strategic framework are geared towards tackling the root causes of poverty and hunger, 
building a fairer society and leaving no one behind. 

 

 

Figure 13. Countries with good achievements to meeting the SDGs (in dark blue) and those 
with the greatest remaining challenges (in the lightest shade of blue) in 2018. Source: Sachs et 
al., 2018. Conforms to UN Map of the World, 2020. 

 
The targets of the SDG 15 ensure conservation, restoration and sustainable use of terrestrial 

and inland freshwater ecosystems and their services, in particular such natural resources as 
forests, wetlands, mountains and drylands, in line with obligations under international 
agreements. The targets also promote implementation of sustainable management of all forest 
types, halt deforestation, restoration of degraded forests and substantially increase afforestation 
and reforestation globally. Moreover, they stress combating desertification, restoring degraded 
land and soil resources, including land affected by desertification, drought and floods, and 
strive to achieve a land degradation-neutral world, mountain ecosystems, including their 
biodiversity, halt biodiversity loss. Targets set forth to protect and prevent extinction of 
threatened biodiversity species, mobilize and significantly increase financial resources from all 
sources to conserve and sustainably use biodiversity and ecosystems and sustainable pasture 
management, among other actions.  

 

ACHIEVING SDG TARGETS 
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Monitoring of a progress towards achieving Goal 15 targets shows that protection of forest and 
terrestrial ecosystems is going on, leading to reduced rates of forest loss. Although the forest 
areas still continue to shrink down from 4.1 billion ha in 2000 (31.2 percent of total area) to 
about 4 billion ha (30.7 percent) in 2015, the rate of forest loss has been cut by 25 percent since 
the period of 2000–2005. At the same time, other facets of terrestrial conservation continue to 
demand accelerated action to protect biodiversity, land productivity and genetic resources and 
to curtail the loss of species. 

About one fifth of the Earth’s land surface covered by vegetation showed persistent and 
declining trends in productivity from 1999 to 2013, threatening the livelihoods of over one 
billion people. Up to 24 million square kilometers of land were affected, including 19 percent 
of cropland, 16 percent of forests, 19 percent of grassland and 28 percent of rangeland. 

According to the data from UN DESA Sustainable Development, since 1993, the global Red 
List Index of threatened species has fallen from 0.82 to 0.74, indicating an alarming trend in 
the decline of mammals, birds, amphibians, corals and cycads. The primary drivers of this 
assault on biodiversity are habitat loss from unsustainable agriculture, deforestation, 
unsustainable harvest and trade, and invasive alien species. Illicit poaching and trafficking of 
wildlife continues to thwart conservation efforts, with nearly 7 000 species of animals and 
plants reported in illegal trade involving 120 countries. In 2016, bilateral ODA in support of 
biodiversity totalled USD 7 billion, a decrease of 21 percent in real terms from 2015. 

 
 
CHAPTER 2. INTEGRATED NATURAL RESOURCE MANAGEMENT 
 
 

THE NEED FOR INTEGRATED NATURAL RESOURCES MANAGEMENT 

 
The degradation of the natural resources has negative impacts not only on the environment, but 
also threatens livelihoods of population. There are no people who plan to or deliberately destroy 
the natural resources (forest, land and water) they utilize in their everyday lives; however, the 
needs of individual stakeholders and community in the whole may exceed the bearing capacity 
of the natural resources. For example, grazing by itself does not lead to degradation of pastures; 
region’s aridity cannot cause reduced vegetation or erosion. These impacts occur due to further 
unsustainable activities such as overgrazing or bush felling beyond the restoring capacity of 
the resources. Moreover, the temporal and special scales of the capacity of natural resources 
and population needs are completely different and may not coincide. The single disciplinary 
and scale approaches of natural sciences into the natural resource degradation problems are 
among the major reasons for failing to analyze the issues of scale and complexity of natural 
resources management problems. 

In response to this widespread and increasing degradation, there has been growing emphasis 
on the need to conserve and sustainably manage natural resources. The concept of natural 
resources management recognizes the need for a more conscious effort towards their judicious 
and sustainable management. It also recognizes that natural resources are inter-related to one 
another within a defined ecological system, and therefore need to be managed in an integrated 
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fashion. This has given rise to the concept of Integrated Natural Resources Management, 
which drives the need to take a holistic integrated approach in utilization of natural resources, 
and to be conscious of the interactions among the different components of the resource base. 
Within any given ecosystem, stocks of natural resources (natural capital) yield useful flows of 
services and amenities at different spatial and temporal scales. Consequently, the management 
of natural capital has impacts on a range of stakeholders, from farmers to communities, to 
international concerns. 

 

DEFINITION AND CONCEPT OF INTEGRATED NATURAL RESOURCES 
MANAGEMENT 

 
How to facilitate the process of better resilience or reducing vulnerability of natural resources? 
Over the last decade, a collection of advanced tools for better use and management of natural 
resources have been appearing from diverse disciplines. A new conceptual and overarching 
framework able to integrate these different tools for sustainable management in order to cope 
with the complexity of real-life management problems was needed. Since 1999, the 
Consultative Group on International Agricultural Research (CGIAR) has joined forces with 
associated NARES and advanced research institutes to develop a framework to tackle the 
degradation issues by developing a comprehensive approach. The result of this ongoing work 
has been labelled the “Integrated natural resources management framework” (CGIAR, 2003). 
The Integrated natural resources management (INRM) is considered as a system approach to 
reverse/mitigate land degradation issues because of its comprehensive nature and 
simplification of the inherent complexity of socio-ecological systems. This means, people are 
an inherent part of the ecosystem in which they live. 

According to the Task Force of the CGIAR, INRM is defined as “an approach that integrates 
research on different types of natural resources into stakeholder-driven processes of adaptive 
management and innovation, to improve livelihoods, agroecosystem resilience, agricultural 
productivity and environmental services, at community, eco-regional and global scales of 
intervention and impact” (Task Force on INRM).  

This definition and underlying meaning imply that INRM is not a uni-disciplinary approach 
to research or development. It is also not a commodity-driven process or program. INRM is 
also not represented necessarily by the individual components of systems that might contribute 
to it. It should therefore not be seen as just another definition for numerous approaches 
developed in the past such as farming systems, soil fertility replenishment, biodiversity 
conservation and use, integrated pest and disease management, or even of participatory and 
action research processes. All these research systems may indeed involve elements of INRM, 
but they do not constitute INRM.  

Another definition of the INRM has been provided by the Food and Agricultural 
Organization. During the meeting of the Technical Advisory Committee of the Science Council 
Secretariat of the FAO in 2003, the Integrated Natural Resources Management has been 
defined as “The responsible and broad-based management of the land, water, forest and 
biological resources base (including gene), needed to sustain agricultural productivity and avert 
degradation of potential productivity”.  
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According to FAO, natural resource degradation is a decline in ecosystem goods and 
services received from the land resources. Land degradation negatively affects the state, use 
and management of the natural resources – water, soil, plants and animals - and hence reduces 
agricultural production. The degradation is exacerbated by climate change and climate 
variability. 

 
DEFINITION BY UNEP AND UNCCD. UNEP promotes sustainable management of the 

natural resources through the concept of Integrated ecosystem management. This concept aims 
at maintaining ecosystems to meet both environmental and human needs. The primary solutions 
lie in mitigating the causes and negative impacts of land degradation on ecosystem stability, 
functions and services through sustainable land management practices as a contribution to 
improve people's livelihoods and economic well-being. These are achieved by:  

 Capacity building, including mainstreaming of sustainable land management into 

national development priorities; integration of land use planning systems;  

 Agreements and mechanisms for management of transboundary resources; 

 On-the-ground investments in sustainable agriculture, sustainable rangeland/ pasture 

management, and forest and woodland management; 

 Targeted research to better understand policy and institutional failures that drive 

land degradation, and to facilitate the refinement and adoption of innovative 

sustainable land management practices and technologies, including early warning 

and monitoring systems.  

 
The activities of UNEP towards addressing natural resources degradation and sustainable 

management of the natural resources include:  

 Training and information dissemination for capacity building; 

 Environmental assessment, generation and dissemination of knowledge; 

 Development, replication and upscaling of tools, methodologies and good practices; 

 Integrated natural resources management in transboundary ecosystems. 

 
INRM can be achieved by helping solve complex real-world problems affecting natural 

resources in agroecosystems. This approach includes several key factors that suggest the need 
for an array of scientific tools, approaches and partnerships beyond those of more traditional, 
component-focused research in order to make it both efficient and effective: 

 Production ecosystems and natural resource base they depend on and influence often 

cover broad geographical areas, including rangelands, river basins, flood plains and 

other features that are often not related to political boundaries or to the research 

domains of single institutions. Broad partnerships are usually required. 

 The integrated nature of the INRM requires placing of research sites within matrices 

of resources (such as soils, water, climate, demographics, poverty distribution, 

market infrastructure) and extrapolating results across gradients of spatial and 
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temporal change in those parameters. This requires data sets configured for 

interaction analysis. It also suggests interdisciplinary teams working across 

institutions. 

 The research must be hypothesis-based and strategic, testing improvements in key 

processes or technologies across gradients of change in the interacting variables. 

This is best done with support from process-based models. 

 National programs, particularly for the many small countries, will always be forced 

to prioritize their research carefully, with limited ability to develop all of the scientific 

tools necessary to address INRM issues. They must have access to networks for 

providing information and assistance. 

 At the end of the research process, improved technologies, institutions, and/or 

policies, set within their contextual matrix and extrapolated across gradients of 

change must be in place for widespread impact. The successful integration of change 

elements to enhance appropriate resource use within (and across) the production 

ecosystem is the ultimate test of the “integrated” dimension of INRM, not the creation 

and use of ‘tools’, the use of multidisciplinary partnerships, nor the building of 

institutions. 
 
Important in this vision of the integrated management is that the tools, data sets and 

partnerships are far more critical to the INRM research conducted now than they have been in 
the past, and that it is impossible and not cost-effective for any single institution or team to 
acquire all of the necessary scientific information to be effective (Basaran 2018). Those tools, 
data sets and the coordination of INRM-dedicated partnerships have become important 
International Public Goods in themselves. Their development and calibration to major 
ecosystems and environments is a form of upstream research that generates true public goods. 

The ‘People’ component – their needs, livelihoods and rights, and how these needs interact 
with the use and management of the natural resources is in the center of INRM (Figure 14). 
The CGIAR Task Force stresses that human well-being is at the center of INRM, and places 
emphasis on the ecosystem and production system functions at the same level (CGIAR, 2003). 
The environment or natural resources are the elements and the basic capital within INRM.  
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Figure 14. Components of and interactions in INRM (Rithe et al., 2017). 

 
From the research viewpoint, INRM combines a flexible set of integrative frameworks, 

methods and tools aimed at capturing synergies among specialized research areas, each of 
which deals with a natural resource on its own. A generic framework for integrating science 
within INRM (Figure 15) aims to optimize sustainable benefits in natural resources, and 
augment social, physical, human, natural and financial capital towards livelihoods and 
environmental health. INRM incorporates and builds upon participation of all stakeholders 
(research, policy/decision makers, community members and leaders, development actors). It 
involves interventions and relationships across different scales and levels of decision making, 
and requires application of participatory methods and processes. It focuses on human well-
being in the many dimensions affected by the management of natural resources. This is meant 
to include both economic production as well as environmental services. 
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Figure 15. Framework of INRM research practice3 

Sustainable land management (SLM) is the concept that deals with land degradation, which 
addresses such issues as water scarcity, soil fertility, organic matter and biodiversity. 
Improving water productivity, soil fertility and plant management are important in raising land 
productivity. The concept also includes interconnected ecological, economic and socio-cultural 
dimensions (Hurni, 1997, Figure 15).  

Ecologically, SLM technologies effectively combat land degradation, but a majority of 
agricultural land is still not sufficiently protected. Hence, the concept needs to be developed 
and spread further. 

Socially, SLM helps secure sustainable livelihoods by maintaining or increasing soil 
productivity, thus improving food security and reducing poverty, both at household and 
national levels. 

Economically, SLM pays back investments made by land users, communities or 
governments. Agricultural production is safeguarded and enhanced for small-scale subsistence 
and large-scale commercial farmers alike, as well as for livestock keepers. Furthermore, the 
considerable off-site benefits from SLM can often be an economic justification in themselves 
(Figure 16).  

 
3 Integrated Natural Resource Management Research in the CGIAR. A Brief Report on the INRM 

Workshop Held in Penang, Malaysia 21-25 August 2000 
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Figure 16. Three dimensions of sustainable management (Source: IAASTD, 2009) 

 
BOX 4. LAND DEGRADATION NEUTRALITY 

 Achieving Land Degradation Neutrality (LDN) is one of the primary goals of sustainable, 
integrated resource management. Key initiatives include: 
 creation of enabling environment and promoting policies that encourage LDN;  
 providing incentives for sustainable land management practices and land restoration; 
 exploring and assessing the land degradation resilience of current and proposed land uses; 
 assist in developing effective interventions and evaluating social and economic impacts of 

land use options and proposed interventions. 

 
Moreover, UNEP demonstrates the benefits of sustainable land management investments 

and quantifies the impact of achieving land degradation neutrality on national economies. 
Convention to Combat Desertification was established in 1994 and represents the sole 

legally binding international agreement linking environment and development to sustainable 
land management. The Convention particularly addresses the arid, semi-arid and dry sub-
humid dryland areas, where some of the most vulnerable ecosystems and peoples reside. The 
new UNCCD 2018-2030 Strategic Framework is the most comprehensive global commitment 
to achieve LDN aimed at restoring productivity of vast expanses of degraded land, improve the 
livelihoods of more than 1.3 billion people, and reduce the impacts of drought on vulnerable 
populations. It serves to build a future that avoids, minimizes, and reverses desertification/land 
degradation and mitigates the effects of drought in affected areas at all levels, in order to 
achieve a land degradation-neutral world consistent with the 2030 Agenda for Sustainable 
Development. UNCCD has a key role in supporting global efforts to compile, manage and 
disseminate information from land degradation and SLM Monitoring and Assessment.  

 
BOX 5. CONVENTION TO COMBAT DESERTIFICATION  



30 
 

 UNCCD identifies ten priorities for improving monitoring and assessment of land 
degradation and SLM, including the development of: 
 rigorous science-based frameworks to monitor and assess desertification, land 

degradation and drought; 
 integrated assessment tools that integrate biophysical knowledge with social, policy, 

economic and institutional knowledge;  
 tools relevant to different decision-making levels;  
 monitoring and assessment systems that also pay attention to SLM and the recovery of 

land; 
 knowledge management platform to integrate global knowledge of land degradation;  
 cross-sectoral capacity building and strengthened scientific capacities; 
 land degradation/SLM monitoring system. 

 
Ecosystem means a dynamic complex of plant, animal and micro-organism communities 

and their non-living environment interacting as a functional unit. Ecosystems are highly 
sensitive to human interferences, and hence scale of their management is controversial. This 
complexity is believed to be among the reasons of failure or unsatisfactory natural resources 
management in the ecosystem context.  

The concept of ecosystem management approach has been raised and acknowledged as an 
appropriate problem-solving strategy of this era. It has been advocated for protecting the 
environment, maintaining healthy ecosystems, preserving biological diversity, and ensuring 
sustainable development (Boesch, 2006; Lackey, 1998) even though it was remaining in theory 
than practical (Shepherd, 2008). Ecosystem approach is defined as strategy for the integrated 
management of land, water and living resources that promotes conservation and sustainable 
use in an equitable way.  

BOX 6. MAIN PRINCIPLES OF INRM 
 Main principles of the Integrated ecosystem management approach are: 
 The objectives of management of land, water and living resources are a matter of societal 

choices; 
 Management should be decentralized to the lowest appropriate level; 
 Ecosystem managers should consider the effects (actual or potential) of their activities on 

adjacent and other ecosystems; 
 Recognizing potential gains from management, there is usually a need to understand and 

manage the ecosystem in an economic context; 
 Conservation of ecosystem structure and functioning, in order to maintain ecosystem 

services, should be a priority target of the ecosystem approach; 
 Ecosystem must be managed within the limits of their functioning; 
 The ecosystem approach should be undertaken at the appropriate spatial and temporal 

scales; 
 Recognizing the varying temporal scales and lag-effects that characterize ecosystem 

processes, objectives for ecosystem management should be set for the long term; 
 Management must recognize that change is inevitable; 
 The ecosystem approach should seek the appropriate balance between, and integration of, 

conservation and use of biological diversity; 
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 The ecosystem approach should consider all forms of relevant information, including 
scientific and indigenous and local knowledge, innovations and practices; 

 The ecosystem approach should involve all relevant sectors of society and related 
disciplines.  

 

HISTORY OF INTEGRATED NATURAL RESOURCES MANAGEMENT 

 
In an attempt to mitigate and reverse extensive degradation of the natural resources worldwide, 
and improve use and management of these resources, research activities had concentrated on 
developing improved production technologies, genetic activities, etc. The farming systems 
research is one such research program in the early 1990s. This was done with complicated 
technologies in complex settings, which was difficult to accomplish because of the multiple 
scales of interaction and response within and between physical and social subsystems, 
uncertainty, long time lags, and multiple stakeholders with contrasting objectives and activities. 
Excessive amounts of data difficult to process, need to bear much expenses for such activities, 
and few results of immediate practical value were the causes of failure. Lack of understanding 
of the role of farmers and other stakeholders in technology development was another reason of 
failure (Roling et al., 1988; McCown, 2001). In many instances, researchers conducted their 
experiments in farmers’ fields but failed to interact sufficiently with the farmers themselves; in 
other words, they continued their traditional research methods only this time outside the 
experimental station. The participation of private firms, consumers and farmer associations in 
the planning and execution of research was almost nil. 

INRM has evolved from these negative lessons of the past. Since natural resource 
management systems encompass complex interactions between policy, institutional, social, 
economic and technical dimensions, the former approaches failed in solving social-ecological 
problems. INRM promotes approaches to integrate all management aspects, which build on 
lessons learnt from a range of positive experiences. It focuses on improving adaptive capacity 
of resource managers in a continuously changing environment - markets, ecosystem behavior 
or social settings – in order to enable them to manage complexity of the natural resources and 
interactions.  

INRM is an integrated process approach for managing natural resource programs (research 
and development). It provides an operational framework for facilitating interventions in natural 
resource management and conservation which integrate multiple scales of interaction and 
response, embrace a high frequency of non-linearity, uncertainty, and time lags, and involve 
multiple stakeholders with often contrasting objectives and activities.  

 

CONSTITUTING PARTS OF INTEGRATED NATURAL RESOURCES 
MANAGEMENT 

 
Analysis of the present situation of the degraded environment will show the complexity of the 
integrated management. Purely technical, economic and social research was conducted in the 
past without considering the multiple scales of interactions and response within and between 
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physical and social subsystems, uncertainty, long time lags, and multiple stakeholders who 
often have contrasting objectives and activities (Campbell et al., 2001). The active participation 
of all stakeholders in the process of natural resources management is a key for successful 
management, considering all aspects of environment. 

A holistic approach to natural resource use, such as is involved in a combined demand for 
productivity and sustainability, must involve the concept of land use and its allocation. The 
mosaic of topography, soil and water within a landscape, watershed or region can be used in 
many ways. These will have a scale of priorities in socioeconomic terms, by being in greater 
demand or producing a greater profit, but they also have to be tested against biophysical 
principles. The problems that can arise are best seen in the pressing demand for farm land in 
some less-developed countries, which leads to the use of almost any land, however unsuitable. 
Rural population depend on some form of shifting cultivation, which is gradually becoming 
less and less sustainable as the fallow periods decrease (Crosson and Anderson, 1994). The 
question of which form of land use will succeed this is of extreme importance. A detailed study 
should generate a set of recommended or ideal land uses, which may be different from those 
currently in place. Unsuitable land uses will in the medium to long term prove to be 
unsustainable, and the sooner this can be determined, the less damage is likely to be done. 

The selected best INRM practices and lessons should consider a continuous discussion 
among all the involved stakeholders. Developing appropriate solutions and technical methods 
(e.g., establishing tree nurseries, fencing grazing areas, etc) must be done together with 
resource users, in which they will define subsystems, reflect and negotiate on future scenarios, 
take action and evaluate and adapt attitudes, processes, technologies and practices (Douthwaite 
et al., 2003). This learning cycle is the basis of resource management that can further evolve.  

Suitable best practices and technologies should not be a simple collection of approaches and 
methods despite their successful implementation in various environments. Rather, they should 
be a road map of how current management must be modified. The guiding perspective of ‘best 
practice’ INRM is that standardized, generally applicable technologies are unlikely because 
small-scale producers generally have multiple objectives, and achieving change involves the 
interplay of multiple stakeholders.  

Applicability and scaling out of the selected best practices should be analyzed when 
conducting INRM studies. The INRM technologies applied together with the learning 
processes that allow involved stakeholders and rural people to identify and adapt new 
opportunities to their environments can be scaled-out. A difference between scaling-out where 
an innovation spreads from community to community, within the same stakeholder groups, and 
up-scaling which is an institutional expansion from grassroots organizations to policy makers, 
donors, development institutions, and other stakeholders key to building an enabling 
environment for change should be recognized (Douthwaite et al., 2003).  

Evaluation is key to adaptive integrated management of the natural resources as it provides 
the real-time feedback necessary for constant improvisation in implementing INRM projects, 
and for learning and improving the performance of those involved. Evaluation also provides 
data for further negotiation between stakeholders, and for resource-allocation decisions. 
Stakeholders should agree on plausible strategies on how the best INRM practices will 
contribute to development and then undertake regular monitoring of the implementation of 
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these strategies to feed into the learning cycle. Success criteria and indicators are the basis for 
impact assessment and negotiation amongst stakeholders for resource-allocation decisions. 

Addressing enabling conditions to support comprehensive approach for sustainable land 
management in Uzbekistan is an important part. Analysis of the ways for enabling conditions 
will contribute to the removal of institutional and technical barriers through the review and 
revision of policies, legal, organizational, regulatory and budgetary arrangements, and 
resolution of technical constraints concerning sustainable management of dryland ecosystems. 
This will help to identify mechanisms for enhanced community-based resource management, 
public participation and possible conflict resolution.  

Review of the policy and management actions should be reflected to assist in developing 
policy options and in further development of a consistent legal and regulatory framework for 
an integrated approach to land degradation. These will include revising the National Action 
Program to Combat Desertification, which will address all forms of land degradation and 
integrate activities of various sector ministries concerned with land degradation. Planning and 
programing to consistently address land degradation is a key feature of the work to be done.  

A strategic planning framework approach for addressing land degradation issues should be 
developed. The aim is to reduce degradation and improve the profitability and sustainability of 
rural land/natural resource-based livelihoods through integrated ecosystem management. The 
framework should be based on ecological, social and cultural, economic, livelihoods and 
institutional sustainability. The development of location-specific integrated ecosystem 
management planning guidelines and their application into regulations and operational manuals 
is a core activity. 

There are wide variations in the amount and quality of baseline data for assessing land 
degradation trends of the national land degradation monitoring programs. Monitoring and 
evaluation of land degradation requires regular and timely feedback between components, as 
well as incorporation of new and updated information. This will serve to adapt and refine 
individual components and activities to enhance their effectiveness and impact. This is the 
essence of a learning and adaptive management system that will be developed to monitor the 
progress of the program, with the support of the initial project to strengthen the enabling 
environment and build institutional capacity. The improved system for monitoring land and 
ecosystem degradation will enable assessing the impacts on the program goal of reducing 
degradation of dryland ecosystems. 

The benefits of the best practices to a variety of stakeholders should be analyzed. These 
include rural communities that are most affected by land degradation. An approach that focuses 
on the root causes of poverty and which leads over time to improved management of land and 
natural resources will be to the long-term benefit of those most reliant on the natural resource 
base for their survival. As a result, women and children will benefit from improved ecosystem 
productivity, since this will reduce their burden for activities such as fuelwood gathering and 
water collection. Initiatives developed under the program will seek to increase the availability 
and sustainable use of such natural resources as wood and water. In addition to those directly 
involved in improved management, downstream beneficiaries, including both rural and urban 
dwellers, will benefit from improved management of upstream ecosystems, resulting for 
example in the improved provision of regular supplies of clean water, as well as reduced risks 
of downstream flooding.  
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Replicability is an important focus of the review since policies, institutional reforms and the 
adoption of best practices have the potential for far-reaching changes. It is also a key eligibility 
criterion. Replicability should be shown through identification of ecosystems and sites 
demonstrating similar characteristics so that adapted practices can be applied, documentation 
and dissemination of best practices that can be widely replicated, monitoring of impacts to 
evaluate the success of pilot interventions for replicability, addressing key issues such as policy 
reform, institutional coordination, participatory processes and incentives and market-based 
instruments that have high potential for catalyzing widespread change, a learning and adaptive 
management system, that includes timely information dissemination and feedback processes; 
and building capacity to foster replicability.  

Monitoring, evaluation and impact assessment. Measurement of the INRM impact is not 
easy to conduct and even more complicated to establish the attribution of impacts when diverse 
stakeholders are involved in a complex landscape (Kuby, 1999). Conventional economic direct 
causal impact assessment is therefore not suitable to assess the impact in INRM. An alternative 
approach is via assessing the improved performance of the system and the ability of the NR 
managers at various levels to adapt to external change. This will reflect the combined effect of 
research, development and other driving factors. At the beginning, all involved stakeholders 
should decide how to measure these changes. This means that researchers will be only one of 
the stakeholders suggesting criteria (Campbell et al., 2003).  

The Sustainable Livelihoods Approach (Ellis, 1999) is a powerful tool to characterize the 
livelihoods strategies of rural households. This approach reveals the problems and constraints, 
as well as opportunities and strengths, of different land users. In addition, it identifies the 
economic, ecological, human and socio-cultural capital they have available, and hence their 
capacity to respond to change and shocks, and to maintain resilience. The ability to adapt is a 
vital asset in dry areas. An understanding of different livelihood strategies is very useful to 
target technologies, to assess the impact of policy recommendations, and to link resource 
degradation with particular livelihood strategies. 

Policy analysis. Policies and institutions have often important and sometimes unintentional 
impacts on land degradation and on how natural resources are used. Institutional development 
is particularly important in the case where common property and open access resources prevail. 
This is especially the case where these resources are valued differently at different levels, for 
example, the existence of global endangered but locally valueless species in an area of extreme 
poverty (Campbell et al., 2003). This implies that considerable research attention needs to be 
devoted to this topic. 

Effective communication, coordination and facilitation strategy. Positive changes in NRM 
will only happen when stakeholders perceive a need for change, and external interventions will 
only make a difference if they contribute to the reality constructed in the minds of the 
stakeholders. Therefore, in order to make a real impact, changes in NRM must be owned and 
internalized by NR managers and other stakeholders. Change in perceptions, trust, ownership 
and commitment of stakeholders will only occur as a result of effective and transparent 
communication inside organizations and among partners (Campbell et al., 2003). 

Researchers can be most effective if they have a facilitative role in this learning process. 
Process facilitators (persons who guide the adaptive learning cycle with multiple stakeholders) 
are essential to the success of INRM. They need to facilitate the integration of knowledge 
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among stakeholders and researchers, and keep the momentum going. Furthermore, for INRM 
to work, a coordinator with a clear mandate to integrate all the research efforts is essential. S/he 
should achieve the fine balance between detailed disciplinary knowledge and cross-disciplinary 
knowledge, between physical and social science perspectives, between case studies and 
synthesis, and between positivist and constructivist traditions. Therefore, coordinators need 
themselves to be good facilitators (Campbell et al., 2003). 
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CHAPTER 3. INTEGRATED NATURAL RESOURCE MANAGEMENT IN 
UZBEKISTAN 

 
  

GENERAL INFORMATION 

 
Since independence in the 1990s, the newly formed Central Asian states faced enormous socio-
economic and political difficulties of the transition period. Abrupt decrease of financial 
investments, socio-political instability, losses of jobs and other consequences brought about 
the sharply increased pressure on natural resources – pastures, forest and land and water 
resources. Overuse and unsustainable management of these resources have inevitably led to 
their degradation, further aggravated by unfavorable climate and its growing uncertainty. To 
reverse this degradation, innovative approaches integrated with the interests of various 
stakeholders and accounting for environmental aspects, must be implemented. 

Sustainable use of natural resources is extremely important as it is a sole source of income 
and employment opportunity for many in the region. Declines in productivity of pastures, 
degradation of land and water resources, crop yields and livestock productivity have substantial 
negative impacts on the livelihoods of rural households. For the same reason, land degradation 
may also have considerable indirect economy-wide impacts through losses in labor and food 
markets. The rural poor households in Central Asia have a high dependence on agriculture for 
their incomes, and thus, land degradation could also have undesirable distributional effects, 
hindering the ongoing efforts to reduce poverty and eradicate malnutrition. The national 
governments, research and civil society organizations are well aware of this challenge and are 
making significant efforts to address land degradation. However, in spite of these efforts, the 
extent of land degradation and its severity are continuing to increase across the region. 

 

EXTENT OF LAND DEGRADATION IN CENTRAL ASIA 

 
There have been many efforts for assessing the extent and severity of land degradation in 
Central Asia. According to these assessments, secondary salinization is the major land 
degradation problem in the irrigated areas of the region, covering an estimated 40 percent to 
60 percent of the irrigated lands. The soil salinization is especially acute in the downstream 
areas: almost all irrigated areas in Turkmenistan, and the provinces of Uzbekistan and 
Kazakhstan bordering the former Aral Sea are saline to various degree. Soil erosion by water 
is a key problem in sloping areas, rather than secondary salinization as in the irrigated areas 
located in the plains. The loss of soil fertility affects more than 11 million ha of rainfed lands 
in Kazakhstan, with losses of soil organic matter of as much as 40 percent. Finally, there is a 
well-established knowledge of extensive rangeland degradation mainly due to overgrazing and 
lack of herd mobility, especially near population settlements. 

The latest research using remotely sensed satellite data shows that land degradation hotspots 
range between 10 percent of the total area in Turkmenistan and Uzbekistan to 60 percent of the 
total area in Kazakhstan (Figure 17). Cropland degradation is significant all across the region, 
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ranging from roughly 20 percent of the total cropland in Kyrgyzstan to about 60 percent in 
Kazakhstan. 

 
Figure 17. Land degradation hotspots in Central Asia (in red).  Source: Mirzabaev et al., 

2016. Conforms to UN Map of the World, 2020. 
 

NATURAL RESOURCES IN UZBEKISTAN 

Located at latitudes N40.8499° and N42.5235° and longitudes E66.4009°and E67.7522°, 
Uzbekistan comprises a territory of 44.892 million ha, of which the main portion of the land is 
mountainous (approx. 20 percent) and arid/semi-arid areas (approx. 80 percent). The Land 
Code accepted in 1998 classifies all available land in Uzbekistan into eight categories, the 
largest ones being agriculture (45 percent); State Forestry Fund (25 percent) and State Reserve 
Land (24 percent, Table 1) These categories cover over 94 percent of the total territory. Thus, 
the vast majority of the land use in Uzbekistan is related to rangeland, forestry or unused land. 
Part of the agricultural land is also a rangeland, hayfields or forestry.  

The majority of the land territory, arid and semi-arid areas are the cold winter deserts, which 
represent ecosystems of high importance to the environment, population and wildlife as they 
provide food and shelter, habitat for biodiversity, and resources for population livelihoods. 
These deserts and semi-deserts are the main places for grazing of livestock, mainly used by 
private cattle owners. The Kyzylkum desert, the largest desert in Central Asia (Figure 18) 
covers a large part of the lowlands and plains to the west and south of the country. It is a cold 
winter desert, with hot and dry climate in summer and cold temperature in winter, located in 
the sandy desert zone. 
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Table 1. Land use categories in Uzbekistan 

Land use categories Area, thousand ha % 

Agricultural land  20236 45 

State Forestry fund land 11199 25 

State Reserve land 10807 24 

Industrial / infrastructure / Defense 866,3 1,9 

Water resources 837 1,9 

Settlements 221,4 0,5 

Environmental 710,4 1,5 

Historical/cultural 14,5 0,01 

Total area of Uzbekistan 44892 100 

 
 

 
Figure 18. Ecosystem categories in Uzbekistan. The cold winter deserts are mainly in the 

middle part of the country. Source: NBSA, 1998. Conforms to UN Map of the World, 2020. 
 
Continental climate with large diurnal and seasonal temperature variations, dry and hot in 

summer and cold in winter makes natural resources of Uzbekistan highly susceptible to 
environmental degradation. Average precipitation in the desert parts of Uzbekistan is less than 
200 mm yr-1, reaching about 400 mm in the foothills and above 800 mm at altitudes between 
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1 000 m and 4 000 m. Winds blowing 6-10 meters per second can cause sand and dust storms; 
in flat regions there are between 10 to 30 dust storm days per year. Due to the climate 
conditions, temperature variations and low precipitation in the desert areas, UNEP classified 
most of Uzbekistan’s territory as arid zone (except for the foothills and mountains). The 
foothills and mountains are less vulnerable to drought, but more vulnerable to wind and water 
erosion, including natural disaster events (landslides and mudflows). Various climate change 
forecasts predict future increases of aridity, uncertainty of precipitation. 

Hence, from the climatic and environmental point of view, desert ecosystems are fragile; 
mismanagement and overuse of them further endanger sustainability. The most degraded desert 
pastures are located in the Central Kyzylkum and Aralkum deserts, where the main causes are 
inadequate access to land, inappropriate land management systems and a lack of knowledge on 
sustainable use and management of these resources. Weak institutional structures and 
procedures as well as a lack of law enforcement contribute enormously to the challenges of 
sustainable development. At present, most ecosystems have already been degraded and urgent 
actions are needed to arrest further degradation and ensure sustainable management.  

 

FOREST RESOURCES IN UZBEKISTAN  

As of 2017, the areas actually covered by forest in Uzbekistan constitute approx. 3.5 million 
ha. Forests in Uzbekistan are subdivided into the following categories: desert-like plains, 
valley-tugai (flood plains) and mountain forests. Of the total forest-cover area, 12 percent are 
mountainous, 7 percent –valleys / plain and 81 percent - desert-like forests. The forests are very 
irregularly distributed over the territory of the Republic. The largest forest areas in the desert-
like plains are located in the Karakalpakstan, Bukhara and Navoi regions. Small areas of 
mountain forests can be found on slopes of Western Tien Shan, a western branch of the 
Turkestan and Gissar ridges. Tugai forests extend by narrow belts along the main water courses 
of the Amudarya and Syrdarya rivers. All existing and newly established forests in Uzbekistan 
have protective and land reclamation values. 

 

DEGRADATION OF THE FOREST RESOURCES 

Degradation of the forest resources has been ongoing for at least one century in Uzbekistan. 
The important anthropogenic factors are:  

Population growth. According to the data from the World Bank, the population of 
Uzbekistan increased from approx. 8.5 million in the 1960s to 32.3 in 2019; the annual growth 
rate is almost 1.7. Most of the population of Uzbekistan still resides in rural areas resulting in 
growing pressure on forest resources. Growing populations require larger resources to satisfy 
vital needs, including forest resources. With the acceleration of scientific and technical 
progress these human needs become more and more diverse and extended, and the impact of 
human civilization on the natural environment has reached global scale.  

Expansion of agriculture land. Cultivated areas extended from 2.2 million ha in 1913 to 
3.6 million ha under irrigation alone in 2008. Lands along rivers are cultivated in the first place 
as there are no significant efforts required for construction of irrigation systems. However, 
since tugai forests in Uzbekistan are located right on the riverside, the agriculture area has been 
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primarily encroached into tugai forests. However, land cultivation also actively performed on 
dry foothills, plateaus and mountain slopes. 

Increased number of livestock. The number of domestic animals in Uzbekistan grew from 
approx. 1.4 million heads of cattle and 4.3 million heads of sheep and goats in 1916 to 8 million 
cattle and 13.6 million sheep and goats in 2008. During Soviet Union times, most cattle were 
kept stalled, while today almost the entire livestock is dispersed on rural pastures in 
surrounding territories. Extensive overgrazing is alarming and involves loss of grass cover, 
reduced restoration of vegetation and insufficient coverage. The soil suffers from compaction, 
destruction of surface layer and structure causing wind erosion, increase in surface runoff and 
reduction of interflow. 

Harvesting of non-wood forest resources. Grass production in the territory of the State 
Forest Fund, especially on forest lands, results in complete destruction of natural vegetation of 
forest species, undergrowth and even re-growth. The collection of medicinal plants, food and 
other non-wood products for local use contributes to the loss of diversity in plant composition. 
Full harvesting (for example, of walnut, pistachio, hips) not only leads to unavailability or very 
small natural regeneration, but also represents a real threat to the forest fauna. 

Demand for commercial timber and fuelwood. Local annual wood harvest in Uzbekistan 
cannot satisfy current demand for commercial timber and fuelwood. After the collapse of the 
Soviet Union, commercial wood is imported, only poplar woods grown on farms and dehkan 
facilities are available on the local markets. However, current prices are not affordable for the 
majority of the local population and this pushes people to fell forests, basically poplars, juniper 
species suitable for construction purposes, and saxaul – important desert tree sp[ecies. Not all 
of the rural population has access to natural gas for everyday life and heating purposes. 
Therefore, people often cut wood in nearby forest plantations; 

Water regimes. Withdrawal of water from the rivers for artificial irrigation, and power 
generation through the construction of huge dams and operation of water storage reservoirs 
completely changed natural water regimes of rivers. Regeneration of tugai forests, in particular 
poplars, fully depends on the availability of summer water floods. These water floods may not 
always occur in the lower reaches of the Amudarya river, where the largest remaining areas of 
Uzbekistan’s poplar forests are located. Therefore, the future of the tugai, especially those with 
poplar species is of greatest concern. 

Industrial development. Large-scale industrial development causes environmental 
pollution (air, soil, and water), negatively affecting forest condition. The construction and 
operation of industrial facilities such as mines, factories, highways, railways, gas and oil 
pipelines, etc., not only negatively affect the area where such facilities are located, but also the 
surrounding environment. Adjacent forest areas have either been completely removed or their 
growing conditions considerably reduced. 

Global warming. Climate change in the territory of Uzbekistan is expected to increase in 
average annual air temperature of 1.3 – 1.9оС by 2030 and of 3.3–4.4оС by 2080, as well as 
increase in annual precipitation of 5–18 percent (Spektorman et al., 2007). Besides other 
consequences, these climatic changes will likely cause alterations also in the natural forest 
cover. The climate in the desert zone will become more arid (especially by 2080). Such 
conditions may result in a reduction of the productivity and deterioration of the health 
conditions of tree species. The influence of climate change on the flood-plain forests and 
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plantings in the valleys will also be felt more strongly due to deterioration of water-supply on 
irrigated lands, reduction of river runoff and its artificial regulation.  

Land use in agriculture. Another factor led to reduction of forestry is the use of land in 
agriculture. Despite the decrease in agricultural expansion over the last few years, they 
constitute the largest part of the land fund (45 percent) in Uzbekistan. Historical expansion of 
areas for agricultural activities strongly correlated with a degrease of forestry fund (Figure 19). 

 

Figure 19. Dynamics of land use change for agriculture and forestry 
 

PROBLEMS OF SUSTAINABLE FOREST MANAGEMENT 

Dependence of rural population on forest for their daily livelihood opportunities, valuable 
protective and recreational services dictate the need for sustainable forest management. The 
tasks of sustainable forest management will be to reverse degradation, facilitate natural 
regeneration and reforestation and afforestation of large areas to historical levels and beyond. 
However, there are substantial obstacles preventing or making it difficult, which include the 
following: 

• Lack of forest inventory, inadequate data and information on forestry in Uzbekistan. The 
data on forest cover is inconsistent, unreliable, incomplete and out of date. The last inventories 
were conducted during Soviet times. This is a major barrier to effective national and local level 
planning and management; 

• Inadequate capacity to conduct monitoring. National and local forest agencies lack the 
knowledge, equipment and sufficient number of specialists to undertake comprehensive forest 
monitoring. They have almost no ability to monitor such aspects as carbon, biodiversity and 
socio-economics; 
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• Incomplete forest management plans. Most forest organizations do not have a developed 
forest management plan. For those that do, in most cases these plans only address protection 
and replantation – they do not address many related issues such as carbon, biodiversity, 
participation of all stakeholders, innovative financing, etc. As a result, forest management does 
not aim to generate the full ecological, economic and social potential of forests. Moreover, the 
management planning process does not draw on international best practices, including 
stakeholder participation; 

• Short-term incentives prevailing over long-term objectives. In many areas, forest users 
intend to choose unsustainable harvest instead of long-term forest development or alternative 
plantations (for fuelwood, etc). In mountainous areas this leads to over-grazing; 

• Limited land tenure. The non-state forest users were limited to a period of ten-year lease, 
which as of 2019 was extended to up to 49 years. This acts as a barrier to non-state investors 
investing in any forest activity that requires more than ten years to be profitable. It notably 
makes any private investment in carbon sequestration on forest land unprofitable; 

• Administrative attitudes. Forest managers and decision-makers are conservative and 
generally unwilling to test and adopt new practices and measures; 

Weak institutional capacity for carrying out inventory, monitoring and evaluation of forest 
resources is the reason for the lack of accurate information about the lands of the State Forest 
Fund. This in turn is a barrier for planning and carrying out all types of activities in the forestry 
sector. In addition, participation in international conventions has raised obligations of 
Uzbekistan to adhere to international standards and agreements. 

 

REVERSING FOREST DEGRADATION  

Since all existing and newly created forests in Uzbekistan have a protective and reclamation 
function, the objectives of reforestation and afforestation are in the first place to increase these 
functions. The objectives for restoration and reducing degradation are different in the various 
climatic zones of Uzbekistan and include the following:  

• In the desert zone, the main focus is on afforestation of the dried bottom of the Aral Sea 
for preventing or reducing salt and dust erosion from the land surface and stabilization of 
moving sand. In addition, new forests are planted for the enrichment of forage areas, creation 
of protective forest stands along the borders of oases located in the Bukhara, Navoi, 
Samarkand, Jizzakh, and Syrdarya provinces to prevent the impact of dust storms, dry winds 
and other negative natural phenomena. Protective forest belts are also created around industrial 
sites (e.g. Bukhara refinery plant, “Yahshi Qalgon” State project with a goal of planting saxaul 
trees, Shurtan gas and chemical plant, Kungrad soda plant), along railways, roads and pipelines.  

• Conservation of tugai forests aims at stabilization of embankments, purification of water 
flowing into the river, including those originating from irrigated arable fields.  

• Creation of forest plantations in the valley zone is intended to improve timber production, 
recreation and sanitary-hygienic purposes. The most important objective for irrigated lands in 
the arid zone is the creation of field-protective forest plantations which stabilize fragile and 
vulnerable anthropogenic landscape through improvement of microclimate, soil erosion 
control, biodrainage as well as recreational, aesthetic and other functions. Forest plantations on 
irrigated areas have higher productivity and hence, better capacity for carbon sequestration.  
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• In the mountain zone, establishment of forest plantations primarily aims at reducing 
surface water run-off and mudflows. Afforestation of small watersheds has water-protective 
and water-regulating roles with positive effects on river flow rates and seasonal distribution. 
The creation or improvement of nut-bearing forests aims at increasing their yields. For all the 
natural zones of the country, the conservation of biodiversity is a priority objective, including 
the conservation of wild crop relatives.  

 

RANGELAND RESOURCES IN UZBEKISTAN  

Rangelands occupy more than 21 million ha of the total area in Uzbekistan. Pastures are located 
mostly in the desert zone (>78  percent), characterized by high aridity and low water 
availability. There are ~15  percent of pastures in the foothill plains, close to the main irrigated 
agriculture areas. The rangelands are important resource for rural population in Uzbekistan as 
they are the main source of livestock fodder and fuelwood used by resource-poor pastoral 
communities. Grazing is a source of income and foodstuff, and welfare of people directly 
depends on the productivity and health of the ecosystems used for pastures.  

Due largely to aridity, most pastures in Uzbekistan are subject to degradation. Assessments 
showed that the average rate of decline of pasture productivity is approx. 1,5 percent per year. 
In arid pastures, the main factor of degradation is overgrazing (Figure 20). The sparseness of 
the plant cover and low productivity of desert phytocenoses are the consequences of an 
excessive livestock grazing and degradation of rangeland plants in vast territories. Low 
watering of pastures and a very sparse system of water wells in deserts considerably intensify 
the degradation processes. As a result of overgrazing, the native plants undergo significant 
changes in the radius of 2-3 km from the water wells, the fertile topsoil layer is destroyed, 
processes of deflation develop and sand dunes are formed. In the areas affected by livestock 
overgrazing, plant species in phytocenoses drop 2 to 4 times. The change of habitat as a 
consequence of overgrazing is the cause of the reduction in species diversity. 

 

 
Figure 20. Causes of degradation of desert pastures  
 
Because of the breakdown of Soviet-era pasture management systems and fodder supply 

chain, a reduction of grazing mobility, a vital component of sustainable pasture use in such arid 
environments, has changed. Imbalances in pasture loads are occurring with under-utilization 
of some areas, and severe local overgrazing of others. There is an increasingly sharp imbalance 
between the availability of summer and winter feed, resulting in severe overgrazing of some 
winter pastures. 
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The degradation of pastures is also observed in foothills and low mountains. The water 
erosion is manifested on the mountain slopes with heavily thinned natural vegetation. 
Currently, areas with eroded soils in foothills and low mountains constitute about 8 percent of 
the total area.  

According to CACILM National Programming Framework for the Central Asian 
countries, among the causes of rangeland degradation are overgrazing; cutting of shrubs; 
abandonment; reduction or increase of livestock numbers; lack of maintenance of rangeland 
infrastructure; difficult economic, institutional and land tenure conditions for mobile grazing; 
insufficient prevention of poaching and export of products from wild animals; absence of 
effective pasture management mechanisms and unclear regulations about leasing; outdated or 
insufficiently refined institutional mandates; lack of economic and organizational capacity 
among individual household farmers; limited awareness of rangeland degradation issues and 
approaches; breakdown of traditional land management protocols that regulate grazing; weak 
policy and institutional capacity to manage rangeland sustainably; growing human populations; 
increased demand for other land uses such as agriculture, industry, and infrastructure 
development; development of settlements for pastoralists and associated unplanned land and 
water development; limitations on the movements of nomadic pastoralists along traditional 
corridors across national boundaries; insufficient introduction of rangeland rotation; 
insufficient and irregular supply of water, and others. In addition, inappropriate herd structure 
and poor pasture management, inappropriate grazing schedules, and mismanagement of 
watering points can also be mentioned. 

Presently, there is clear evidence of increased rangeland degradation around settlements or 
water points, while more remote pastures are inefficiently used. Overgrazing leads to the 
decline of palatable species and the subsequent dominance by other, less palatable, herbaceous 
plants and bushes, soil compaction, which reduces physical fertility. In addition, overgrazed 
rangelands may create favorable conditions for increases in the population of certain pest 
species. Therefore, proper rangeland management must balance vegetative productivity and 
livestock populations.  

Harsh winters in the region often make it impossible to graze animals in the rangelands 
during the winter period. As a result, the region is faced with acute fodder shortages for 
livestock during winter, and grazing in winter is mainly through pan feeding on hays and feed 
blocks. The situation is exacerbated by decrease in fodder production after independence, when 
area under fodder crops in Uzbekistan reduced by 50 percent (Suleimenov et al., 2000). The 
area under feed crops per head of cattle decreased from 0.2 ha in the 1980s to less than 0.05 ha 
in 2008 (Lerman, 2008). Replacement of the alfalfa-wheat crop rotation with planting wheat 
only and the discontinuation of alfalfa grazing in winter have worsened the fodder scarcity in 
the region (Pender et al., 2008). As a result, the cost of feeding accounts for about 50-60 percent 
of the total household farm expenditure. 

Assessments showed that climate change will likely worsen the restoration capacity of 
pastures, further reduce water availability, and all this may lead to a greater concentration of 
animals around existing water sources. This will increase the duration of grazing on the same 
lands, as they will be overloaded with farm herds, and will exclude the possibility of restoring 
overloaded land resources.  
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OPTIONS TO ADDRESS RANGELAND DEGRADATION  

Several options to address rangeland degradation exist and include solutions tested during 
implementation of various experiments. 

Rotational grazing – concentration of cattle into a small portion of the landscape for a 
limited period of time – has shown very good results in terms of more efficient utilization of 
rangelands in Central Asia in general. Traditionally, pastoralists in the desert rangelands 
employed a rotational grazing technique in order to preserve pastures around wells. Livestock 
were grazed successively on eight radial sectors of a circle, the center of which was a well, for 
a few days on each tract (Figure 21).  

 
Figure 21. A principle of rotational grazing 
 
Under a rotational grazing system, more of the total rangeland forage resource is exploited, 

compared to less-controlled movement of animals in which livestock habitually return to 
preferred locations that are heavily used. By restricting the walking of animals to the small 
pasture being grazed, there is less wastage of forage compared to the trampling and soil 
compaction damage that occurs to rangeland forages (especially grasses) when livestock 
repeatedly explore the same areas of the landscape. The overall result of these effects is that 
the carrying capacity of the rangeland is increased. Meanwhile, the vegetation is exposed to 
livestock for only a short period, followed by a long period of rest. The long rest period allows 
plants to recover from grazing, and thus the higher carrying capacity is ecologically sustainable 
(ICARDA, 2002). 

Reseeding overgrazed rangelands. There are examples of successful recovery of rangelands 
in northern Kazakhstan after their abandonment and discontinuation of crop cultivation after 
independence. Seeding grasses and perennials (wild rye, feather grass, wheat-grass) allows 
increasing green biomass in pastures. Reseeding Teresken shrubs in mountain slopes and high 
plains will play a crucial role in soil protection of this fragile environment and increasing both 
productivity and protection from erosion. Trees can also be grown successfully on marginal 
degraded rangelands to restore land productivity, contribute to soil fertility and biodiversity. 
These systems can be successfully re-established on degraded and salinized soils (Lamers and 
Khamzina, 2008).  
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Planting salt and drought tolerant species in rangelands such as salt-tolerant alfalfa 
varieties, and early spring planting of sorghum ensures high fodder yields in saline and 
degraded desert rangelands in the Kyzylkum desert (Toderich, 2008). Reseeding with native 
drought and salt-tolerant legumes such as Acacia, Astralagus, Alhagi and other species was 
also successful; these varieties are capable of sustaining relatively heavy grazing. Licorice 
(Glycyrrhiza glabra) has been shown to be economically profitable to rehabilitate saline or 
abandoned irrigated areas in the Mirzachul area of Uzbekistan. Experiments with halophytes 
in desert rangelands of Uzbekistan have shown that these can be grown successfully in 
rangeland strips.  

Experiments in desert rangelands in Uzbekistan and Kazakhstan have demonstrated that 
Haloxylon, Kochia and Salsola can be grown successfully in rangeland strips even during 
drought-conditions, with the survival rate ranging from 23 percent to 81 percent for Haloxylon 
bushes, from 78 percent to 86 percent for Kochia, and from 90 percent to 100 percent for 
Salsola (ICARDA-CAC, 2002).  

Development of integrated crop-livestock-rangeland management systems around water 
points, in which irrigated fodder crops increase the supply of fodder for animals and help to 
reduce pressure on rangelands, can help to reduce degradation and increase the productivity of 
rangelands and increase the economic return from crop-livestock systems. Moreover, 
ownership of livestock provides integrated crop-livestock farmers with flexible capital to 
finance farm operations and meet household requirements, increasing farmers’ risk bearing 
capacity. To facilitate such integrated crop-livestock-rangeland system development, farmers 
could be encouraged to plant salt and drought tolerant fodder crops such as barley, pearl millet, 
sorghum, fodder beet, alfalfa and others in areas abandoned from cotton production. 
Leguminous trees and shrubs can also be grown on marginal degraded rangelands to restore 
their productivity, soil fertility and biodiversity. These measures can be combined with water 
harvesting measures to provide adequate water for such plants to survive and grow, or water 
for livestock.  

Water harvesting. Adoption of water harvesting technologies, especially micro-catchments, 
can help improve and rehabilitate degraded rangelands, since moisture availability is crucial 
for the growth of shrubs and grasses. Water harvesting is the process of concentrating rainfall 
through runoff from a larger catchment area to be used in a smaller target area. The process 
may occur naturally or artificially. The collected runoff water is either immediately used to 
irrigate an adjacent agricultural field (or plot) or stored in some type of on-farm storage facility 
for later use, such as water supply source for animals, humans, and supplemental irrigation of 
crops.  

In the past, nomadic farmers of the Kyzylkum and Karakum deserts used to practice snow 
catching though digging large holes with a diameter of 15 m and 3 m deep on the north wing 
of sand dunes. They covered the walls of such holes with grass and stuffed them with snow in 
winter, branches and grass were thrown on the top of such wells. Nomads used water from such 
wells till summer and then moved to places with deeper wells. 

Fencing and use of pasture rotation can increase pasture productivity by 25 – 30 percent, 
but the high costs of fencing are likely to make this option uneconomical for most extensive 
grazing areas. Restricting water supply to grazing areas has been suggested as one means to 
limit overstocking, but this may not be useful to reverse degradation in pastures close to 
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settlements, where water supplies already exist. Hence, other methods such as social fencing 
(control from the local community members) could be better. Research into low cost fencing 
options, such as solar-powered electric fences, also could be useful. 

Improvements in the policy and institutional environment are also needed to achieve 
improved management of rangelands. Increasing authority of local communities to manage and 
improve rangelands holds promise, as evidenced by successful co-management scheme in 
China, in which a cut and carry system was established, increasing grass yields from 3.1 to 8.6 
t/ha, vegetative cover and the proportion of edible biomass, reducing calf mortality from 60 to 
10 percent, and increasing household incomes by 45 percent on average. Similar results might 
be possible in Uzbekistan, although this has not been tested. 

Given the extent of rangeland degradation in Central Asia, extremely high investments are 
required to reverse land degradation. This is probably the reason why rangeland rehabilitation 
activities have not yet been carried out on large scales, although considerable expertise on this 
area exists in the region.  

 

CLIMATE CHANGE PROBLEMS IN UZBEKISTAN  

Climate change issues in Uzbekistan are extremely relevant. Observations of the last ten years 
show that there is strong warming in the Central Asian region, the rate of which is 40 percent 
higher than the global average. This leads to a change in agro-climatic resources, degradation 
and reduction in the area of snow-ice sources that feed rivers. The total greenhouse gas 
emissions in Uzbekistan in 1999 in total amounted to about 0.7 percent of global emissions, 
and analysis shows that these emissions will increase. Exposing the bottom of the Aral Sea and 
reducing the area under natural vegetation caused significant changes in the local climate, 
which has become more arid and continental, and the associated effects on soil properties and 
loss of biodiversity. 

Global warming and the associated reduction in freshwater sources can have a serious 
negative impact on the environmental, economic and social security of Uzbekistan; a reduction 
in glaciation in the foreseeable future will have negative consequences regarding the volume 
and regime of runoff, as well as the quality of fresh water. According to forecast estimates, an 
increase in air temperature by 2-3⁰C and above will cause a shift in sowing dates and a decrease 

in crop yields, an increase in soil salinization and the incidence of low-immune plants. Changes 
in the circulation processes will enhance the processes of salt transfer from the drained bottom 
of the Aral Sea and have a negative impact on the adjacent regions of Karakarpakstan, Khorezm 
and Bukhara (NS FCCC, 2001). 

Climate variability and change, as well as natural disasters provoked by these processes, 
pose several problems to the environment and the socio-economic system of Uzbekistan: 

■ Deterioration of water availability and quality supply as a result of: 

 intensive water withdrawal for irrigation purposes; 

 rise of temperature; 

 changes in precipitation distribution patterns 

 
■ Decrease in agricultural productivity as a result of: 
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 unsustainable and inefficient agricultural practices; 

 soil salinization; 

 extreme meteorological phenomena; 

 changes in precipitation distribution patterns; 

 rising temperature 

 earlier start of spring, frequent spring rainfall events and a very dry summer 

period; 

 changes in environmental and agro-hydrological zones; 
 
Climate change and variability have a negative impact on water and agriculture, health care, 

which will be accompanied by negative socio-economic consequences for Uzbekistan. Without 
the implementation of adaptation measures, as part of the country's main policy, strategy and 
development plans, these consequences will undoubtedly worsen over time. The estimated 
temperature increase, a change in the nature of the distribution of precipitation, and an increase 
in extreme weather events can lead to such negative consequences affecting water supply and 
water quality, productivity of agricultural potential and livestock, human settlements and 
ecosystems. 

 

 

STATUS OF WATER RESOURCES IN UZBEKISTAN  

Water resources in Uzbekistan are used for approx. 33 million residents, for irrigated 
agriculture of 4.3 million ha, and the rest for industry and environment. At present, the total 
annual water use is approx. 55.1 km3, of which irrigated agriculture consumes majority of water 
– 49.7 km3, domestic and drinking water supply for urban and rural population – 3.4 km3. The 
majority of water of the Amudarya and Syrdarya Rivers originate in the mountains of Tajikistan 
and Kyrgyzstan, which explains the relatively low water availability in Uzbekistan and 
dependence on transboundary water management.  

Water shortage and deterioration of its quality are observed throughout the country. Most 
irrigated areas are subject to salinization, water-logging from shallow groundwater, water 
erosion, agro-biodiversity losses and other negative processes. These factors hamper 
development of agriculture and other economic sectors, while aggravating low-income 
problems of rural population. There is close relationship between water quality, health, and 
low-incomes of population. Almost 6 million people in Uzbekistan suffer from negative effects 
of polluted water. Various surveys undertaken in the rural area (WB, 2002; ADB, 2005) 
showed that low-income of rural population is closely linked with irregular supplies of 
irrigation water and land degradation (salinization and water-logging). 

River quality statistics for the past 40 years confirm trends of increased salinity, both over 
time and along the length of the rivers. The possibility of using water for irrigation depends not 
only on the total salinity but also on the chemical contents. A consistent trend has developed 
for the dynamics of the ionic composition of salts in water toward a dangerous increase in 
alkalinity. Until now, a high content of gypsum in soils and CaS04 in water allowed keeping 
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alkalinity (SAR) below maximum allowable, yet soil reserves of gypsum are expected to 
diminish, leading to leaching and increasing concentrations of sodium carbonate. 

Intensive development of irrigation and land drainage in the Aral Sea basin had two major 
consequences that affected the river water - an increased abstraction of fresh water and 
discharges of polluted return flow, with toxic salts being the main pollutants. As a result, the 
river water quality has deteriorated due to discharges of saline and polluted drainage water and 
agrochemicals that were washed out into drainage systems and mixed with river water. Besides 
this non-point agricultural pollution by toxic salts and agrochemicals, there are point pollution 
sources of industrial and municipal sewage, especially from metropolitan area. 

Water quality of the Amudarya river in its natural regime is 0.3-0.5 g/l, of hydrocarbonate 
salinity. With growing anthropogenic load and increasing diversions from the river and 
discharges of untreated drainage water, the water quality in the river has deteriorated (Figure 
22). This process was more intensive in the mid-70s and the early 80s. Water quality in the 
flow formation zone of the river practically does not change, showing only small fluctuations 
due to variation of flow probability. As a result of discharge of drainage water into the river, 
water salinity increases and varies within 0.4-1.7 g/l in the middle and lower reaches, while the 
mean annual salinity is 0.8-1.1 g/l. In drought years, the salinity levels in the lower river reach 
may be up to 2 g/l, with dominating recharge from groundwater. 

 

GROUNDWATER UTILIZATION  

Groundwater resources have been widely used for various purposes around the world. In arid 
countries, such as in Uzbekistan, groundwater has also been used for irrigation. During the 
Soviet period groundwater resources were not extensively used for irrigated agriculture in 
Central Asian Republics due to sufficient amount of surface water, reliable water supply and 
good maintenance of irrigation infrastructure with massive amounts of funding coming from 
the central government. Instead, the groundwater resources were used primarily for drinking, 
the livestock sector and very site-specific purposes. Groundwater overexploitation is not the 
case everywhere in Central Asia, but the drought experienced in 1998–2001 encouraged 
farmers and private households to consider groundwater as an alternative to declining surface 
water resources. The government of Uzbekistan has issued special decrees to overcome the 
consequences of the drought. The main purpose of the decrees was to drill 2,600 shallow wells 
and to repair old wells in rural districts for population needs. Then many farmers who could 
afford to do so started to exploit groundwater for irrigation purposes, mainly to sustain 
production during low flow periods and maintain the agricultural compatibility of the irrigation 
water with regards to salinity.  

According to the estimates of HYDROENGEO, Uzbekistan, the groundwater recharge in 
Uzbekistan is estimated to be around 23-27 km3yr-1. The main recharge sources are natural 
subsurface inflow, infiltration from river channels and atmospheric precipitation. About 37 
percent of the all groundwater recharge originates from subsurface inflow and precipitation, 
whereas 63 percent are coming from artificial sources (infiltration from irrigation canals and 
water reservoirs, and seepage from irrigated fields). 

The percentage of groundwater used in irrigation amounted to 6.4 percent of the total 
irrigated water use in Uzbekistan (Antonov, 2000). Limits to groundwater abstraction for each 
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aquifer per annum have been established in order to avoid significant consequences to surface 
flow reduction over the territory of Uzbekistan. This quantity is estimated at 6.8 km3yr-1 for 
Uzbekistan. However, the actual groundwater abstraction is somewhat higher at approximately 
7.5 km3yr-1 and thus leads to serious surface flow reduction (Rakhmatullaev et al., 2010). 

The problems with groundwater and pressure on it throughout the territory of Uzbekistan 
are associated with the specialization and concentration of industrial conglomerates, the 
development of irrigated agriculture and the inter-basin allocation of water resources. But the 
main impact on groundwater resources over the last four decades is from irrigated agriculture 
and its immense development. Extensive irrigation development has caused soil saturation 
issues and lead to the subsequent construction of horizontal (open) and vertical (groundwater 
wells) drainage systems. Now Uzbekistan is facing a situation combining the inner re-
allocation of natural water resources, its degradation in both quantitative and qualitative terms 
(due to drainage and salinity issues) and strong disturbances of natural groundwater formation 
processes. 

 

 
Figure 22. Dynamics of annual salt discharge in the Amudarya river along its channel for 
different flow probabilities (data source: BWO "Amudarya") 

 
The Syrdarya river basin comprises many rivers, the main ones being Naryn, Karadarya, 

Chirchik and Akhangaran rivers. In the flow transit zone, salinity of the river increases both 
over time and in within the river length. The mean annual salinity of the Syrdarya river in a 
gauging station virtually doubles compared to that of the Naryn river upstream. Further along 
the river, salinity increases by 20 percent and grows slower because of intrusion of less saline 
water from the Chirchik river basin. The average annual salinity of the water in the river 
fluctuates between 0.48 g/l to 1.23 g/l along the river reach (Figure 23). 
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Figure 23. Salinity at gauging stations of the Syrdarya river 

 
The average annual flow of the Amudarya river in the Aral Sea basin is 79.4 km3 and 36.6 

km3 of the Syrdarya river, making in total 116 km3 (Table 2). During drought years (95 percent 
water probability), the annual flow of the Amudarya river is 58.6 km3, and in water-ample 
years (water probability 5 percent) – 109.9 km3. The same statistics for the Syrdarya river range 
between 23.6 and 51.1 km3, respectively. Hence, in drought years the water availability drops 
to around 50  percent.  

 
Table 2. Flow of the Amudarya and Syrdarya Rivers in the Aral Sea basin 

Country 
  Total Aral Sea basin 

Syrdarya Amudarya km3 % 
Kazakhstan 3.3  3.3 2.8 
Kyrgyzstan 27.4 2.93 29.35 24.8 
Tajikistan 1.01 59.45 60.46 51 
Turkmenistan  0.68 0.98 0.8 
Uzbekistan 4.84 4.7 9.54 8.1 
Afghanistan  11.7 14.8 12.5 
Aral Sea basin 36.55 79.46 116.01 100 

 

ARAL SEA CRISIS 

The Aral Sea Basin is shared by seven countries: Afghanistan, Kazakhstan, the Kyrgyz 
Republic, Tajikistan, Turkmenistan, Uzbekistan and the Islamic Republic of Iran (Figure 24). 
The basin encompasses a total area of 1 549 000 km2. Up to 25.1 percent of the entire flow in 
the Aral Sea Basin is formed in the Kyrgyz Republic, 43.4 percent in Tajikistan, 9.6 percent in 
Uzbekistan, 2.1 percent in Kazakhstan, 1.2 percent in Turkmenistan, and 18.6 percent in 
Afghanistan and the Islamic Republic of Iran (SPECA Project 2002). There is a very small part 
of the basin located on the territory of the Islamic Republic of Iran. Only Kazakhstan and 
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Uzbekistan are riparian states on the Aral Sea, with each possessing an approx. equal length of 
shoreline. 

 

 
Figure 24. Aral Sea basin. Source: Melendo, 2015. Conforms to UN Map of the World, 

2020. 
 
The Aral Sea is situated in the center of the Central Asian great deserts (Kara-Kum, Kyzyl-

Kum and Betpakdala) and the area as a whole experiences high rates of evaporation. The Aral 
Sea's size and water balance are fundamentally determined by river inflow and evaporation 
from its surface. 

In 1960, the Aral Sea was the world's 4th largest inland water body with a surface area of 
more than 67 000 km2. At that time, the lake was brackish, with an average salinity of 10 g/l 
(less than a third of salinity of the ocean) and was inhabited by mostly freshwater species. The 
sea supported a major fishery and functioned as a key regional transportation route. The 
extensive deltas of the Syrdarya and Amudarya rivers sustained diverse flora and fauna. They 
also supported irrigated agriculture, animal husbandry, hunting and trapping, fishing, and 
harvesting of reeds, which served as fodder for livestock as well as building materials. 

Prior to 1960s, the annual volume of inflows from both rivers was 56 km3; while following 
the increase in diversions for greatly expanded irrigated agriculture, the annual average inflows 
were 43 km3 (during the period of 1961-1970), 17 km3 (1971-1980) and 4 km3 (1981-1990). 
This precipitous decline in inflows has led to the rapid desiccation and salinization of lake with 
the total water area dropping to 17 000 km2 by 2003 and with a loss of volume of approximately 
90 percent. This dramatic desiccation has led to a suite of negative environmental, social, 
economic, health, and cultural impacts. 
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During the period of 1961 to 1970, water level in the lake fell at an average of 20 cm/year; 
in the 1970s, the average drop nearly tripled to 50–60 cm/year and by the 1980s, it continued 
to drop with an average of 80–90 cm/year (Figure 25). In the first half of the 20th century prior 
to the irrigation, the water level above sea level held steady at 53 m; this has changed drastically 
by 2010, when the large Aral was 27 m and the small Aral 43 m above sea level. 

 

 
Figure 25. Water level in the Aral Sea during 2006-2014 
 
The evaporation rates and considerable reduction of inflow (approx. 4.5 times) of mostly 

drainage return water caused continuing shrinkage of the Aral Sea, which in 1987 was split 
into two separate water bodies, North Sea and South Sea. The South Aral Sea was vanishing 
even faster than predicted and by 2003, further divided into eastern and western basins. In 
2004, the Aral Sea's surface area was only 17 160 km2, which was only 25 percent of its original 
size. Salt inflow increased the natural salinization of the lake, causing a nearly five-fold 
increase in salinity, led to disappearance of most of its natural flora and fauna. By 2007, the 
sea's area had further shrunk to 10 percent of its original size. The decline of the North Aral 
has now been partially reversed following construction of a dam, but the remnants of the South 
Aral continue to disappear and its drastic shrinkage has created the Aralkum, a desert on the 
former lake bed. By 2017, the Aral Sea almost disappeared (Figure 26). 
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Figure 26. Infographics demonstrating the Aral Sea crisis and its consequences4 
 

CONSEQUENCES OF THE ARAL SEA CRISIS 

The Aral Sea area was a region with a wide variety of flora and fauna, 38 species of fish and a 
number of rare species of animals inhabited the Aral Sea basins, the number of saigas reached 
1 million heads, the floristic composition comprised 638 species of higher plants. In addition, 
the Aral Sea played an important role in the development of the region's economy, its 
production sectors, in ensuring employment of the population, and in the formation of a stable 
social infrastructure. In the past, the sea was among the richest of fishing grounds in the world: 
the annual catch of fish in the reservoirs of the Aral Sea was 30-35 thousand tons. More than 
80 percent of the inhabitants of the Aral Sea coast were engaged in the production, processing 
and transportation of fish and fish products. Fertile lands of the delta of the Amudarya and 
Syrdarya rivers, as well as highly productive pastures provided employment for more than 100 
thousand people in the sphere of livestock, poultry farming, growing of agricultural crops. 

The sea also served as a climate-adjusting reservoir and mitigated the sharp weather 
fluctuations throughout the region, which had a favorable effect on the living conditions of the 
population, agricultural production and the ecological situation. The air masses invading the 
region during the winter period warmed up, and in the summer were cooled over the water area 
of the Aral Sea. 

A direct consequence of the desiccation of the Aral Sea is dramatic climate change, felt not 
only in Central Asia, but also in other regions. A new salt desert, called Aralkum with an area 

 
4 http://www.aral.mptf.uz/site/fullinfographics.html 
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of 5.5 million ha appeared on the bare bottom of the Aral Sea. Over 90 days a year, dust storms 
rage over it, spreading over 100 million tons of dust and poisonous salts into the atmosphere 
for thousands of km each year.  

 
BOX 7. MAIN EFFECTS OF THE ARAL SEA DEGRADATION 

 reduction of the area of lakes in the Amudarya delta from 400 000 in 1960s to 26,000 ha; 
 drop in groundwater level further away from the seashore to 8 m; 
 salt and dust transfer in a strip of 500 km with an intensity of 0.1 to 2.0 t/ha; 
 change of soils – areas of hydromorphic soils decreased from 630 to 80 thousand ha; 
 area of solonchaks increased from 85 to 273 thousand ha; 
 area of reeds decreased from 600 to 30 thousand ha (20 times); 
 areas under tugai forests decreased from 1300 to 50 thousand ha (26 times); 
 sharp climate change in the area of 150-200 km; 
 wide variety of flora and fauna in the areas near the Aral Sea disappeared;  
 reduction of fish productivity from 40 to 2 thousand tons per year (20 times). 
All this was accompanied by economic damage of USD 115 million per year and social 
damage of USD 28.8 million per year 

 

MULTI-PARTNER TRUST FUND FOR THE ARAL SEA 

Currently it is clear that the revival of the Aral Sea to its original state is impossible. The most 
important task at present is to reduce the destructive impact of the Aral Sea crisis on the 
environment and livelihoods of millions of people living in the neighborhoods. During the 
United Nations Sustainable Development Summit in September 2015, in New York, 
Government of Uzbekistan initiated the establishment of a special Trust Fund for the Aral Sea 
and the Aral Sea zone under the auspices of the United Nations (Figure 27). The mission and 
objectives of the Trust Fund are: 

 to ensure a coordinated approach to addressing problems in the Aral Sea region, 

related to the livelihood of the population, including aspects of health, economic 

development, environmental situation, social protection, etc. 

 to provide integrated development assistance to the Aral Sea region through the 

joint efforts of the Government of Uzbekistan, the UN Agencies and the donor 

community within the framework of the Trust Fund's Strategy. 

 to draw attention of the world community to the problem of the Aral Sea region 

and mobilize technical and financial resources for the development of the region. 

 to attract new knowledge, innovative technologies and approaches to the Aral Sea 

region to ensure sustainable development of the region, which could become a 

kind of "hub" of environmental innovations and technologies. 
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Figure 27. Multi-Partner Human Security Trust Fund for the Aral Sea region5 
 
More specifically, the future objectives of the Trust Fund are: 

o development and implementation of the unified strategy for development assistance to the 
Aral Sea region in cooperation with partners based on needs assessment of the region 
(demand) and the capacity of the donors (supply); 

o intensification and raising the regional and international dialogue between donors and the 
Government of Uzbekistan on addressing the Aral Sea issues to a qualitatively new level, 
promote the interest and attention of development partners to the Aral Sea problem; 

o mobilization and increasing of funds under the integrated platform and strengthening the 
coordination of activities among UN agencies; 

o introduction of effective project selection and approval procedures that will allow donors 
to choose projects and/or ways of participation in the development process, depending on 
their own resources and financial potential. This will allow donors with limited financial 
potential to participate in the implementation of large-scale projects through a co-financing 
scheme. Certain donors may be engaged in individual projects, even if their own Strategy 
does not embrace the problems of the Aral Sea region; 

o ensure the transparency of financial transactions and increase the confidence of 
development partners in relation to partner organizations in the Republic of Uzbekistan; 

o build the capacity of national organizations in developing high quality project proposals 
and implementing development initiatives in accordance with international standards; 

 
5 http://www.aral.mptf.uz/site/fullinfographics.html 
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o conduct regular monitoring, evaluation and reporting at the Fund and project levels in 
accordance with international and national requirements, procedures and legislation. 

 
The activities within the fund and projects financed thereof will fully complement and 

continue the efforts of the Government directed towards the solution of the Aral Sea problems, 
applying program approach, involving a wide range of donors. This will be achieved by 
introducing the best global practices of ensuring transparency and impartiality in the MPTF 
management. 

Main directions of the strategy are to ensure environmental, economic, food, social and 
health securities. In particular, within the framework environmental security, it is proposed 
to take measures on organization of comprehensive monitoring of the environment, ensuring 
protection and rational use of water and land resources through the introduction of innovative 
methods and technologies, reduction of the level of desertification and salt migration from the 
dried bottom of the Aral Sea, conservation and restoration of biological resources and 
ecosystems. 

The provision of human economic security is provided through the implementation of 
activities aimed primarily at increasing the employment and income of the population in remote 
areas of the Republic of Karakalpakstan and Khorezm region, development of small businesses 
and private entrepreneurship, expanding access to banking and financial resources and markets 
and the use of new resource-saving and polymer technologies. 

Food security will be supported through implementation of projects on promotion of 
sustainable agricultural development with expansion of production of ecologically clean food 
products adapted to current environmental and natural climatic conditions, improvement of the 
production resources in the agriculture, establishment of a scientific and practical base for 
introduction of new varieties and selection of crops with taking into account the land and water 
potential, introduction of innovative technologies in the field of rational land use and through 
implementation of measures on creation of conditions for the processing and storage of 
agricultural products. 

In the area of ensuring social security of the population, it is planned to implement 
measures to expand access to the education system, primarily the development and placement 
of preschool institutions, taking into account the settlement system and environmental 
conditions, improving the zonal design and construction of social infrastructure objects taking 
into account climatic and environmental factors, the expansion of housing construction under 
new model projects that meet the climatic and environmental conditions of the region has been 
expanded use of alternative energy sources to improve the sustainability of electricity supply 
and heat supply of rural settlements. 

In the sphere of providing conditions for improving public health, measures will be taken 
in such key areas as improving the quality and accessibility of drinking water, providing access 
to medicines (especially socially vulnerable populations and remote settlements), improving 
the quality and accessibility of health services, placement of branches of reputable foreign 
medical centers and institutes in the main areas of morbidity in the region. 

 

INRM ACTIVITIES IN UZBEKISTAN 
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The magnitude and severity of the degradation of natural resources have long been recognized 
at the highest level. Since independence, Uzbekistan has moved from the Soviet political and 
economic system towards a free market-based economy. Since 1990s, there was an increase in 
government awareness about the economic, food security and environmental significance of 
land and other resources use, and government's commitment to addressing threats in these land 
uses with special attention to degraded areas. At the same time, Uzbekistan has made 
significant efforts to reform management and use of its natural resources on a national level 
and through international donor support. Internationally recognized new approaches, methods 
and best practices for sustainable natural resources management have been tested and 
implemented.  

The first steps of the country after independence within the framework of sovereign rights 
and international obligations on global environmental protection were the ratification and 
accession to the UN Convention to Combat Desertification (1994), the UN Convention on 
Biological Diversity (1995), Basel Convention on the Control of Transboundary Movements 
of Hazardous Wastes and their Disposal (1995), the UN Framework Convention on Climate 
Change (1999) and Vienna Convention for the Protection of the Ozone Layer. 

 

CONVENTION TO COMBAT DESERTIFICATION AND DROUGHT 

Since desertification endangers a large part of the natural resources of Uzbekistan, solving the 
problem of combating desertification and drought is strategically important in ensuring the 
sustainable and safe development. Recognizing the need to intensify control and take effective 
measures to prevent degradation of ecosystems and secure a wise and sustainable use of natural 
resources in conjunction with the international community, Uzbekistan signed the UN 
Convention to Combat Desertification and Drought on December 7, 1994. Oliy Majlis 
(Parliament) ratified the Convention on August 31, 1995. As the first step to implement the 
Convention, the National Action Plan to Combat Desertification in Uzbekistan was designed 
with the financial assistance and technical support of the United Nations Environmental 
Programme. Leading scholars and professionals from research institutes, ministries and 
departments took part in the design. Center for Hydrometeorological Service under the Cabinet 
of Ministers was appointed as the national executive Agency. 

The National Action Plan of Uzbekistan contains comprehensive analysis of causes of 
desertification and identifies priority directions of actions to combat with them and lands 
degradation when anthropogenic impact and also proposes scientifically-grounded 
interventions for improving the state of rangelands and haylands, reducing social and economic 
repercussions of desertification, mitigation of drought influence under water resources deficit. 

According to the commitments made in the framework of the implementation of the CCD, 
Uzbekistan is making active efforts to build national capacity, i.e. establish institutions, 
conduct training and developing local capacity as part of efforts to combat desertification and 
mitigate the effects of drought. One of the main tasks is to ensure systematic monitoring of 
land degradation in the affected areas. One of the most important components of the potential 
is the creation of a public information system and the knowledge dissemination about causes 
and consequences of desertification and drought. Particular attention is paid to the effective 
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participation of non-governmental organizations and local population in policy planning, 
decision-making, implementation and analysis of national action programs. 

As part of the implementation of the CCD in Uzbekistan, the following were developed and 
implemented: 

 National Action Program (NAP) to combat desertification; 
 National report on combating desertification of Uzbekistan; 
 Subregional Action Program to combat desertification and drought for the Central Asian 

countries; 
 A number of strategies and action plans that are directly or indirectly related to the 

problems of combating desertification and land degradation, etc. 
 
In accordance with the Regional Action Program to Combat Desertification and Drought 

Reduction, thematic program networks were developed and implemented with the main 
purpose of close coordination of activities, exchange of experience and information in the 
thematic areas related to desertification and degradation lands. 

 
UN Convention on Biological Diversity 
Conservation and sustainable use of biological diversity in Uzbekistan is one of the high 

priorities of the state environmental policy. Uzbekistan has been a Party of the UN Convention 
on Biological Diversity (CBD) since July 7, 1995. As a first step towards implementation of 
the CBD obligations, the “National Strategy and Action Plan on conservation of biodiversity” 
was developed and approved by the Resolution of the Cabinet of Ministers in 1998. 
Responsibility for the implementation of the provisions of the CBD lies with the State 
Committee for Nature Protection of the Republic of Uzbekistan (reorganized into State 
Committee for Environmental Protection in 2017). 

The CBD has three main objectives: conservation of biological diversity, sustainable use of 
its components, and fair and equitable benefits associated with the utilization of genetic 
resources. According to these objectives, Uzbekistan has committed itself to “develop systems 
of measures that stimulate the protection and sustainable use of components of biological 
diversity”. The goal of the National Strategy is to ensure development of the integrated 
guidelines and planning framework on biological resources management in Uzbekistan. In 
order to provide the practical implementation of the National Strategy, the National Action 
Plan on Biodiversity Conservation, which envisages the connection with sectoral, intersectoral 
and territorial (regional and local) management plans, has been developed. 

To achieve the above goals, the following mechanisms have been developed: 

 General coordination and management mechanism were identified, a legislative 
framework was created, financial obligations and mechanisms for participation in the 
CBD were defined. 

 First National Biodiversity Report and Thematic Report was prepared; 

 Biodiversity action plans were partially implemented in some regions; 

 A number of projects related to the study, protection or management of biodiversity 
components and initiated by both government agencies, NGOs and working groups have 
been implemented; 
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 National Environmental Action Plan for 1996-2010 was prepared. 
 
National Red Data Book that includes rare and endangered species of wild animals and 

plants was issued. As of 2009, the Red Book included 107 species of vertebrates, 77 species of 
invertebrates, 321 species of plants and 3 species of fungi. Resolution # 299 of the Cabinet of 
Ministers of the Republic of Uzbekistan dated 27 October, 2014 «On regulating biological 
resources use and realization of licenses procedures for use of flora and fauna sites» is aimed 
at improving the system of biological resources management. Under the Resolution, issuance 
of licenses on withdrawal of the wild animals, listed in the Red Data Book, from the natural 
habitat, is executed in several stages: permission document is issued by the State Committee 
for Nature Protection in accord with the Cabinet of Ministers, and only on the basis of scientific 
justification provided by the Academy of Sciences of the Republic of Uzbekistan (AS RUz). 

The other activities in the direction of biodiversity are: 

 ensuring functioning and development in Uzbekistan a system of protected areas. 
National system includes 8 natural reserves (zapovedniks), 2 natural and 1 national 
parks, 1 biospheric reserve, 3 natural nurseries, 12 species management areas 
(zakazniks) and 7 natural monuments; 

 state regulation of use of flora and fauna entities with regard to the use of tools, ways, 
terms and volumes of their withdrawal from nature; 

 state ecological examination and evaluation of environmental impact of economic and 
other activities, that has an adverse impact on biodiversity; and  

 other mechanisms in line with the environment protection legislation of Uzbekistan. 
 
UN Framework Convention on Climate Change 
The United Nations Framework Convention on Climate Change was adopted on 9 May 1992 

and opened for signature at the Earth Summit in Rio de Janeiro from 3 to 14 June 1992. 
Uzbekistan joined the UNFCCC in 1993. Coordination of activities on climate change issues 
in the country was assigned to the Centre of hydrometeorological service. 

With the signing of the UNFCCC, Uzbekistan has undertaken differentiated obligations to 
limit greenhouse gas emissions. The main obligations of the country under the UNFCCC are:  

- provision of information on greenhouse gas emissions and sinks in the form of National 
Communications, including emission inventories; 

- development and transfer of technologies and experience; 
- development of mitigation measures and ways to adapt to the effects of climate change; 
- taking climate change issues into account when developing social, economic and 

environmental strategies; and 
- education, training and public awareness. 

 
To fulfil the obligations of the UNFCCC, a number of national projects on climate change 

were implemented such as “Uzbekistan - a study of the country on climate change”, “Study of 
the national strategy of Uzbekistan to reduce greenhouse gas emissions”, “Accelerated 
financing of incentive activities to solve problems related to climate change”, and others. 
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The First National Communication of the Republic of Uzbekistan on the UNFCCC was 
prepared and included data on the inventory of greenhouse gases and information on key 
sectors of the economy that have the greatest potential for reducing greenhouse gas emissions. 
Several projects have been realized to reduce greenhouse gas emissions in various sectors of 
the economy. Implementation of these projects allowed reducing about 10 percent of the total 
greenhouse gas emissions in the country.  

As one of the practical actions, National Center for Cleaner Production was established in 
Uzbekistan. Moreover, the government is considering a package of documents approved by the 
National Authority for the Clean Development Mechanism of the Kyoto Protocol to the 
UNFCCC. Meanwhile, a study of the national climate system, an integral part of the World 
Climate Program of the World Meteorological Organization (WMO) and the ongoing exchange 
of hydrometeorological information within WMO is ongoing. Within this, a number of training 
seminars were held and information materials on climate change issues were published. Teams 
of national experts on inventory of greenhouse gases were formed to study the climate system 
and develop climate change scenarios, and to identify priority technological needs of the 
economy sectors of Uzbekistan, aimed at reducing greenhouse gas emissions and negative 
effects of climate change. The Second National Communication on Climate Change is under 
preparation. 

The National Commission for Sustainable Development in Uzbekistan was established in 
1997 to confirm commitment to the resolution of Rio-92 conference to provide effective 
participation of Uzbekistan in solution of the sustainable development issues in the region and 
world community, and of improvement of inter-department coordination in implementation of 
practical action plans. In the same year, a National Environmental Action Plan of the Republic 
of Uzbekistan was approved with support of UNDP and GEF. The concept followed by the 
development of the National Sustainable Development Strategy in 1999. In the same year, the 
Cabinet of Ministers adopted Resolution No 469 on Programme on Protection of Environment 
in the Republic of Uzbekistan for 1999-2005, which identifies priorities for action within the 
same timeframe as the UNDP Country Co-operation Framework. On 9 October 2000 the 
Cabinet of Ministers reviewed the progress in the implementation of the Resolution No. 469 
and issued the Resolution No. 389 on the Issues in realization of the Programme on Protection 
of Environment in the Republic of Uzbekistan for 1999-2005. 

 
United Nations Convention on Environment and Development  
The United Nations Environment Programme (UN Environment), leading global 

environmental authority, has developed and adopted Agenda 21 that sets the global 
environmental agenda, promotes the coherent implementation of the environmental dimension 
of sustainable development within the United Nations system, and serves as an authoritative 
advocate for the global environment. In response and commitment to the convention, 
Uzbekistan has developed the Environmental action plan in 1996 to achieve long-term political 
goals in the field of environmental protection and public health. The main acting agencies are 
the State Committee for Environmental Protection and the Ministry of Health. Participation of 
specialists from relevant organizations and technical assistance from the World Health 
Organization (WHO) are also anticipated. This Action plan is intended primarily for the public 
health sector and the environment sector, as the main forces in planning and implementing 
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national actions in this area in partnership with other sectors and social groups. A prepared 
action plan is a guide to bring the environment in a healthy state.  

The Environmental Action Program for 2013-2017 was developed on the basis of the 
National Environmental Action Plan, adopted in 1998 and aimed at implementing 
environmental measures in terms of environmental support of economic reforms and creating 
conditions for socio-economic development and achieving the country's sustainable 
development goals. The program will be implemented in five main areas: 

 The creation of guaranteed and decent living conditions and environmental safety for 
the population and the state; 

 Making economic sectors more ecological, improvement of technological processes and 
environmental activities; 

 Prevention of environmental pollution by industrial and economic waste; 

 The development of legislation and regulatory framework in the field of environmental 
protection and nature management, environmental education and education for 
environmental development; 

 Development of regional and international cooperation to improve environmental 
protection and the prevention of transboundary pollution of the environment. 

 

NATIONAL SUSTAINABLE DEVELOPMENT STRATEGY AND AGENDA 21 

National Sustainable Development Strategy of the Republic of Uzbekistan was approved in 
1999 by National Commission of the Republic of Uzbekistan for Sustainable Development. 
The Agenda-21 of the Republic of Uzbekistan (2002) is a logical follow-up of the National 
Sustainable Development Strategy. The Concept contains determination of problems and 
formulation of conceptual areas for provision of sustainable socio-political development. 
National Strategy gives detailed analysis of the current situation, existing disparities of socio-
economic development, hindering sustainable growth of the country, while Agenda -21 
justifies a constructive solution of this situation. Practical actions are formulated in the Agenda, 
and this will result in achievement of more sustainable development of Uzbekistan, consistent 
integration of the Republic into world economy. In addition, Uzbekistan prepared Local 
Agenda-21 for 2 districts of the Karakalpakstan Republic (Nukus and Chimbay districts), in 
the scope of which a number of pilot projects have been implemented, aimed at development 
of sustainability of local capacity. A task has been set forth to make development and 
implementation of Local Agendas 21 as a mass phenomenon. 

 
Other national efforts and measures  
There are a number of environmental strategies and climate-related programs included in 

the development and financing programs for energy, construction, transport, water and forestry, 
as well as the Vision 2030 draft structural reform strategy of Uzbekistan. The strategy sets 
temporary goals for reducing energy intensity of GDP, energy efficiency and expanding the 
use of renewable energy sources, primarily solar energy. For example, a largest solar power 
plant in Central Asia with a capacity of 100 MW is being constructed in Samarkand region 
with the support of ADB. 
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The climate change issue is also addressed in the Strategy for Water Conservation and 
Rational Water Use in Irrigated Agriculture, developed by the UNDP National Greenhouse 
Gas Emission Reduction Strategy and the document “Towards Sustainable Energy: The Low-
Carbon Development Strategy of the Republic of Uzbekistan”. Also, an Interdepartmental 
Council on Clean Development Mechanism projects was established on the basis of the Decree 
of 2006.  

The Complex programme “Forest of Uzbekistan” developed and realized for the period of 
1991-2005, determined the directions for running the forest economy and measures aimed at 
preservation of forests, accelerated reproduction of forest resources. Based on the developed 
priorities, the forest economic enterprises develop annual production workplans, approved by 
the State Committee.  

The national policy on forest resources management is based on the concept of sustainable 
development of the forests, reflected in the strategy and National plan of actions on 
conservation of biodiversity. The National Programme on Sustainable Development of Forests 
contains the principles of their sustainable development, which are developed in accordance 
with the policy priorities on nature protection. The Programme has been developed on the 
principles of the interdepartmental decision of problems, i.e., focus is put upon implementation 
of measures that will give positive results also in agriculture, use of lands and water, 
development of industrial potential, protection of the environment of the cities, prevention of 
desertification, and decision of social issues. 

A Forestry Development Program for the period of 2006 – 2010 has been developed and 
approved in 2006. In particular, the program includes sections devoted to reforestation 
(reproduction of forests) and afforestation, enhancement of the environmental and protective 
functions of forests, and expanding the forest covered lands of the Republic. The program 
contains specific average annual figures on the creation of protective plantations in the Aral 
region, on volumes of planting in the second stage of the Bukhara green barrier, on the creation 
of industrial plantations of nut-bearing and fast-growing forest species and so on. The program 
has a technocratic nature and is intended primarily for the use by foresters to address a rational 
use of State Forest Fund resources, conservation, protection and development of existing 
forests and expand forest cover through afforestation. For the first time in the history of forestry 
in Uzbekistan, the national forestry policy was not only widely discussed by many 
stakeholders, but also the program has envisaged the development and introduction of a joint 
forest management system, and the creation of a mechanism for the participation of the local 
population in forest planning. 

Restoration and creation of forests in mountainous terrain includes the following activities:  

 Restoration and improvement of the conditions of existing sparse forests in mountainous 
areas through planting, seeding, conducting of measures to promote natural regeneration 
and forest reclamation works; 

 Monitoring of soil erosion processes and creation of the system of protective forest 
plantations through terracing of steep slopes in watershed areas with risks of mudflows; 
and 

 Restoration and improvement of the condition of natural forests in the mountain zone. 
The emphasis in the sub-mountain zone is on the establishment of industrial plantations 
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of nut-bearing trees and other species, and regulation of cattle pasturing with 
involvement of the local population.  

Restoration and creation of tugai forests includes restoration of degraded tugai forests 
located along the rivers and on river islands through: 

 enhancement of protection and conservation; and  

 measures to promote natural regeneration and seed reproduction in suitable areas.  

 Restoration and creation of forests in the valley zone:  

 Expanding the areas of planted fast-growing and nut-bearing species in order to create 
plantations for harvesting timber and nut products.  

 
Another direction of solving forestry problems in Uzbekistan is planned in the program on 

“Enhancement of protection of forests and conservation of their biological diversity”. The 
following activities are anticipated:  

→ Raising public awareness about the forest resources in Uzbekistan involving state, non-
governmental organizations, local population and mass media;  

→ Ensure participation of local communities and other stakeholders in the conservation, 
protection and guarding of forests through creation of economic and moral incentives 
(e.g., guaranteed rights for using corresponding lands of the State Forest Fund and forest 
resources, etc.);  

→ Enhancement of legal framework of forestry enterprises on protecting forests from 
damage and threats of anthropogenic nature (e.g., illegal felling, grazing, fire, 
unauthorized collection of plants, fruits and nuts, etc.);  

→ Strengthening the protection of forests against forest pests and diseases through the 
application of preventive measures, improvement of equipment and rising capacity of 
human resources;  

→ Expand protected natural territories (reserves, national parks, sanctuaries, and others up 
to 10 percent of the total country area), taking into account the needs of people residing 
in these areas;  

→ Development of an action plan in accordance with the international program on the 
improvement of forest legislation and forest management (FLEG program, special 
attention is paid to combat illegal timber felling); and  

→ Ensuring safety and protection of forests located on lands of other holders of the Forest 
Fund with their own means.  

 
National legislation to combat degradation in Uzbekistan  
These numerous activities are reflected in the national laws and regulations. Environmental 

legislation in Uzbekistan now encompasses more than 100 laws and regulations that directly 
or indirectly related to environmental protection and nature management, and the 
environmental impact of economic activities. 

The state control of forest protection in Uzbekistan is carried out based on the law “On 
Forest”, adopted in 1999. The law states that forests are a state property common national 
good, subject of rational use and are protected by the state. All forests form the State Forest 
Fund. Tasks of forest legislation include the regulation of forest relationships in order to 
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provide protection, conservation, rational use, reproduction and improvement of productivity 
of forests, as well as protection of rights of legal and physical persons. The Law consists of 43 
Articles. Article 9 regards state management in the sphere of protection, conservation and 
reproduction of forests. Article 13 deals with State Forestry Service. Article 18 concerns the 
registration of forests. Article 26 deals with cutting of tree and shrub plantations. Article 33 
regards the issues of the protection of forests against pests, disease and other negative impact. 

The Law “On nature protection” of 1992 establishes legal, economic and organizational 
fundamentals for the preservation of conditions of natural environment and rational use of 
natural resources. It aims at ensuring a balanced harmonic development of relations between 
the human beings and the nature, protection of ecosystems, natural complexes and separate 
objects, to guarantee rights of citizens to enjoy a favorable environment. The present Law 
establishes the right to a favorable living natural environment and responsibilities on its 
preservation, sets forth normative regulation of quality of natural environment and 
management of natural resources, introduces state ecological audit and ecological control and 
focuses on environmental disasters. This Law consists of 11 sections and 53 articles. It has 
been amended by laws dated 06.05.95, 25.04.97, 25.12.98. The law is completed by another 
law “On especially protected natural territories” accepted in 1993. 

The Law “On Protection and Use of Flora” (1997) is aimed at further improving the legal 
framework for the protection of flora, improving the efficiency of its rational use, preservation 
of the integrity of the environment and the growth of wild plants. The document sets powers 
of the bodies on protection and rational use of fauna, regulation of the import and export of 
flora objects, the requirements on the protection and use of rare and threatened species of wild-
growing plants, carrying out quarantine measures. The document defines the legal framework 
for monitoring and control in the sphere of protection and rational use of flora. 

The Law of the Republic of Uzbekistan “On State Sanitary Inspection” was adopted on 
July 3, 1992. It regulates public relations to ensure the sanitary and epidemiological well-being 
of the population, enshrines the human right to a favorable environment, establishes sanitary 
requirements for various economic activities and prohibits activities that violate sanitary 
standards, norms and rules, and also have negative environmental impacts. 

The Law of the Republic of Uzbekistan "On Water and Water Use" was adopted on May 
6, 1993 to regulate water relations, rational use of water for the needs of the population and the 
national economy, regulates the protection of water from pollution, clogging and depletion, as 
well as the rights of consumers and citizens in the field of water relations. 

Law “On Specially Protected Natural Territories” adopted on May 7, 1993, defines the 
general legal, environmental, economic, organizational foundations for the creation, 
management and protection of unique natural complexes. 

Law “On the protection of atmospheric air” on December 27, 1996, establishes legal 
regulation of the activities of state organizations, enterprises, institutions, public associations 
and citizens in the field of atmospheric air protection.  

 
The law: 

Aimed at preserving the natural composition 
of atmospheric air, preventing and reducing 

Provides effective legal regulation of 
relations in the field of sustainability, 
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harmful chemical, physical, biological and 
other effects on it. 

preserving the biological diversity of nature, 
in particular, to preserve the gene pool of a 
plant species on the verge of extinction, the 
establishment and expansion of protected 
areas in the regions 

 

INTERNATIONAL PROJECTS ON INTEGRATED NATURAL RESOURCES 
MANAGEMENT IN UZBEKISTAN  

The broad activities of Uzbekistan to combat degradation of its natural resources are largely 
backed up by extensive assistance from the international scientific and development 
community. A large number of the international projects have since been realized in Uzbekistan 
to tackle degradation and desertification issues. These projects range in multitude of goals, 
inter-disciplinary approaches and depth of interventions. FAO, UNDP, GEF, GIZ and other 
research and development originations are largely represented in Uzbekistan and provide 
assistance to the country in solving multiple problems related to the degradation of the national 
natural resources. 

The project on “Land degradation assessment in drylands” (LADA), implemented by 
FAO, UNEP and GEF during 2006 – 2009 aimed at providing methodology to diagnose land 
degradation and its impacts in many countries, including Uzbekistan. The principal objectives 
of the LADA project were to develop and implement strategies, tools and methods to assess 
and quantify the nature, extent and severity of land degradation and the overall ecosystem 
resilience of dryland ecosystems at a range of spatial and temporal scales. This project used 
principles of integrated natural resources use and management by assessing biophysical factors 
integrated with socio-economic forces driving resource degradation. The project built national, 
regional and global assessment capacities to enable the design and planning of interventions in 
order to mitigate land degradation and establish sustainable land use and management practices 
(SLM). In partnership with the World Overview of Conservation Approaches and 
Technologies (WOCAT), the project developed a methodology for mapping land degradation 
and sustainable land management. the LADA project was supported by the GEF, FAO and the 
UNEP. 

The outcome of the LADA project was an assessment methodology developed for 
conducting local-level land degradation and SLM appraisal, including tools for participatory 
rural appraisal and the analysis of livelihoods, costs/benefits and impacts. LADA used the 
“driving force – pressure – state – impact – response” (DPSIR) framework to describe the 
interaction of society and the environment; the framework has been used worldwide in more 
than 25 countries to analyze land status and trends at the local and national levels using both 
scientific and expert knowledge. 

LADA had produced national-level assessments and maps, and local-level assessments in the 

selected pilot areas. The tools, methods and results have been shared through regional and 

national workshops designed to raise awareness and develop recommendations for policy and 

institutional arrangements to address land degradation. FAO and the Centre for Development 

and Environment at the University of Bern conducted training, and these institutions also host 
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the WOCAT Secretariat to promote the use of tools and methods in Africa, Asia, the Caribbean 

and the Near East. Several countries are now using the tools to assess and map extent of 

degradation. 

The LADA project has produced two global products. GLADA (Global Land Degradation 
Assessment and Improvement), developed by ISRIC, used remote sensing data to identify areas 
that are becoming degraded and areas where degradation has been arrested or reversed. The 
study was based on an analysis of vegetation greenness, which used the Normalized Difference 
Vegetation Index as a proxy for net primary productivity, adjusted for climate change effects 
on biomass using rain-use and energy-use efficiency. According to GLADA, 22 percent of 
agricultural land became degraded between 1981 and 2006. The second global product from 
the LADA project is the innovative Global Land Degradation Information System (GLADIS), 
which shows that more than 30 percent of the global land area, and an even larger area of the 
inhabitable or productive land area, is subject to significant degradation processes (i.e. strongly 
or moderately degraded and degrading).  

As expected, drylands are most prone to land degradation as a result of vegetation 
degradation and reduced land cover, but humid areas – especially rainforests – are also fragile 
environments and prone to rapid degradation if not well managed. GLADIS confirmed the 
positive correlation between poverty and land degradation (for example, there are more poor 
people in degraded areas than in areas with stable or improving land resources). This should 
not be interpreted as meaning that poor people are the key causes of natural resource 
degradation; rather, a widespread improvement in the status of land and ecosystem services 
would contribute to improving the livelihoods of rural people who depend on those resources. 
Overall, impact assessments show that investments in SLM provide substantial benefits in 
terms of human well-being and livelihoods. Such investments are important for restoring and 
maintaining ecosystem services and increasing the resilience of people and ecosystems to 
change, shocks and extreme events.  

The study in Uzbekistan contains excellent information mainly focusing on salinity 
mapping, but there is also available information for producing other degradation maps. The 
project’s case study identified the important land degradation processes in Uzbekistan as 
secondary salinization or irrigated areas, waterlogging, loss of organic matter and soil fertility 
decline, widespread irrigation erosion of irrigated areas, soil pollution and aerosol transport of 
salt and dust from the dry bed of the Aral Sea. The conclusion is that land degradation trends 
pose a serious hazard to food security, health and safety of the people located in the drylands. 

Another FAO-led project in Uzbekistan is “Sustainable management of forests in 
mountain and valley areas” implemented together with the State Forestry Committee and 
Ministry of Agriculture during the period of 2016-2017. The purpose of the project is to 
promote conservation and enhancement of carbon stocks in forest and other land-use, and to 
support climate smart agriculture by introducing Sustainable Forest Management (SFM) in 
Uzbekistan. 

The project tackled the following barriers that impede sustainable use and management of 
forests in Uzbekistan, including inadequate data on forests and forest cover, Inadequate forest 
resources monitoring capacity, Incomplete forest management plans, and many others.  

Among the project achievements are:  
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- Establishment of operational National Forest Assessment and Monitoring System with 
harmonized methodology for data collection; 

- Multifunctional forest management leading to carbon sequestration, an improvement in 
forest and tree resources, and other benefits; 

- operationalized sustainable management of mountain forests in the Ugam Chatkal 
National Park, directly improving the livelihoods of at least 60 households; 

- Sustainable management of high value pistachio and other native drought-resilient forest 
on land that is currently used for wheat farming and livestock grazing in the Jizzak 
Region is operationalized, directly improving the livelihoods of at least 250 small 
farmers; 

 
The GEF-funded FAO project on “Decision Support for Mainstreaming and Scaling up of 

Sustainable Land Management (DS-SLM)” (2014-2016) is implemented in 15 countries 
across the world including Uzbekistan Management. The project facilitates the mainstreaming 
and scaling out of sustainable land management practices. The goal of the project is to 
contribute to arresting and reversing current global trends in land degradation and support 
better decision-making processes at various scales. The project developed a Decision Support 
Framework, which provides guidance to countries on scaling up SLM. It links Land 
Degradation and SLM assessment tools at different levels which are embedded into the 
development of a strategy and action plan for mainstreaming, scaling up and out of SLM. 

Since 1990s, the United Nations Development Program (UNDP) has conducted numerous 
research and development projects in Uzbekistan in various fields of natural resources 
utilization and management. The project “Achieving ecosystem stability on degraded lands in 
Karakalpakstan and Kyzylkum desert” conducted in collaboration with the Global Ecological 
Fund (GEF) and the Government of Uzbekistan has been implemented during the period of 
2008-2013. The prerequisites for the start of the project were the phenomena of degradation 
and desertification of lands in the Karakalpakstan and Kyzylkum deserts. The project was 
implemented within the framework of the International Convention to Combat Desertification 
and the International Convention on Biological Diversity. 

The project demonstrated an improved pasture-turnover scheme and new ways of joint self-
management of the use of degraded pastureland. To draw up a pasture-turnover scheme for 
each consumer (cattle that belong to shirkats, farmers and dekhkan farms), the following 
pasture surveys were carried out: 

 determined type, fodder value, pasture capacity; 

 assessed fodder balance - the ratio of required and available pasture forage. 
Two watering wells were allocated for each 800-head flock of sheep. The area around a 

well, comprising 7 850 ha (with a radius of 5 km), is divided into 2 sectors (I and II), each 
sector is divided into another 3 rotational sections of 1 308 ha each, in which grazing is 
performed in turns. 
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With the current pasture yield of 0.16 t/ha, each rotational area is used for 30 days, that is: 
• the first pasture sector provides 800 heads of sheep with feed for 90 days - the entire spring 

period; 
• for the summer, the flock is directed into the second sector; 
• in the autumn - to the second water well, where also two sectors divided into rotation plots 

are used for consecutive grazing of sheep: in the first sector during the autumn and in the second 
in winter. 

Rotational grazing gives planned rest to certain areas of pastureland, and plants are given 
the opportunity to replenish their energy and growth. 

The implementation of the project had several positive achievements: 
- > 16 000 ha of desert territory surrounding the Kazakhdarya and Kyzyl Rovat villages 

with a population of more than 5 000 citizen were restored. The restoration was 
undertaken through land management techniques such as land cultivation in arid 
conditions, pasture rotation and the improvement of livestock breeding and regulated 
grazing practices; 

- employment opportunities in the Kazakhdarya and Kyzyl Rovat villages were increased 
by 10 percent through the use of 6 sources of alternative income generation; 

- 24 desert plant species were cultivated and transplanted in Karakalpakstan and the 
Kyzylkum desert, utilising special planting methods to stabilise moving sands and stop 
land degradation; 

- Integrated land use planning policy for desert areas was drafted by engaging more than 
100 experts at a national level and 300 people at a local level. 

 
Another UNDP-led project is “Reducing pressures on natural resources from competing 

land use in non-irrigated arid mountain, semi-desert and desert landscapes of Uzbekistan”, 
conducted in 2014 – 2018. The project promoted integrated management of rangeland and 
forests at a landscape level (focusing on non-irrigated, arid mountain, semi-desert, and desert 
landscapes) to reduce pressures on natural resources from competing land uses and to improve 
the socio-economic stability of communities. 

The project components consisted of upscaling best practices on sustainable rangeland and 
forestry management, integrated planning of natural resources use in target districts of 
Uzbekistan, and enabling cross-sector environment and in-country capacity (at system, 
institutional and individual levels) for applying integrated landscape management in arid 
mountain, semi-desert and desert areas of Uzbekistan. 
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The project achieved improved vegetation cover of approx. 6 000 ha of rangeland and 1 000 
ha of forest territory through enhanced land use management using sustainable best practices. 
Implementation of the project enabled 50 000 people living in non-irrigated regions of 
Uzbekistan to learn new sustainable land management approaches and use them to improve 
their livelihoods. The project experts developed practical mechanisms of INRM, so that 
adequate technical and managerial capacities became available for the application of INRM at 
the national level. On a national level, the project provided an enabling environment through 
the strengthening of legislative, regulative, and institutional frameworks, to support the 
application of sustainable integrated land use management in Uzbekistan's arid non-irrigated 
mountain, desert, and semi-desert landscapes. 

The UNDP/GEF project on “Enhancement of sustainability of the national system of 
protected natural territories by focusing on the reserves”, implemented since 2008 addresses 
inefficiency of biodiversity protection from various threats. The project demonstrated new 
management approaches to expand the system of protected natural territories in Uzbekistan 
with a goal to strengthen the system of protected areas in Uzbekistan. The outcomes were to 
develop a Master Plan for Protected area system of Uzbekistan, to strengthen institutional and 
individual capacity for expansion and improved management effectiveness and to demonstrate 
new conservation management approaches in buffer areas of strictly nature reserves in 
Uzbekistan. 

The UNDP/GEF project on «Conservation of Tugai Forest and strengthening protected 
areas system in the Amu Darya Delta of Karakalpakstan» (2005-2012) was designed to 
strengthen the system of the protected areas in Karakalpakstan by improving favorable 
environment, management and creation of a multi-zonal protected area, which will help to 
demonstrate conservation and sustainable use of biodiversity in the Amudarya River delta with 
participation of all committed stakeholders. The outcome of the project was the establishment 
of the Lower Amudarya biosphere reserve with different functional zones (Resolution of the 
Cabinet of Ministers of the Republic of Uzbekistan No 243 of 26 August 2011), which enables 
the combination of environmental protection with the development of local economy. 

The project on «In situ/on-farm conservation and use of agricultural biodiversity 
(horticultural crops and wild fruit species) in Central Asia» was conducted during the period 
of 2006-2012. The goal of the project was to conserve the rich diversity of fruits and their wild 
relatives in the Central Asian countries as well as conservation of the gene pool – a valuable 
source of genetic resources of plants for breeders, scientists and local residents, whose income 
depend on these cultures. The project developed norms and tools for the transfer of germplasm 
and planting stock, serving as the basis for the exchange of knowledge and resources for 
regulation of cooperation between people giving knowledge and genetic resources with their 
recipients. 

In an effort to develop sustainable climate change adaptation strategies, ICARDA in 
partnership with scientists from the national agricultural research system launched in 2009 a 
new multi-disciplinary project on the “Adaptation to Climate Change in Central Asia and 
People's Republic of China”. The overall objective of the project was to increase knowledge 
in the field of climate change and drought management, especially on how different ecosystems 
can adapt to climate variability and extreme climate events. Knowledge helps to achieve 
sustainable, equitable, and productive use and conservation of natural resources including 
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water, soils and biodiversity within an ecosystem approach, in the context of challenges of 
climate change. The specific objectives of the research project were to: 

 analyze the current status of selected agro-ecosystems, their ecological significance and 
threats posed by human-induced non-climatic factors such as land degradation and 
inefficient water use; 

 develop climate change scenarios for the selected agro-ecosystems; 

 assess the vulnerability of the selected agro-ecosystems to threat resulting from climate 
change, particularly drought, on the basis of the developed climate change scenarios 
and to develop scenarios for socio-economic impacts on poverty and food security in 
the countries in the study area; 

 develop options and strategies to adapt to climate change so as build climate resilience 
in development planning in the target countries; 

 strengthen the capacity to conduct socioeconomic and policy research related to 
sustainable land management in the region. 

The UNDP project on “Central Asian multi-country program on climate risk 
management” was implemented in Uzbekistan and other Central Asian countries during the 
period of 2010-2014. The regional component of the program included strengthening the 
human resources capacity to manage the climate change risks; dissemination of knowledge and 
lessons learned from changes in national development processes to include risks and 
opportunities associated with climate change; increase knowledge and awareness level of the 
glacier’s degradation in the Central Asia.  

The project aimed at mitigating potential impacts of natural disasters related to climate 
change, to ensure the integration of climate risk management in the development of key 
strategies and plans in Uzbekistan, reduce climate risks, enhance adaptive capacity and 
encourage the development of early warning measures. It also creates a basis for attracting 
long-term investments aimed at increasing resilience to climate impacts in the region. 

The other climate change–related projects are addressed in the framework of the GIZ 
projects such as the “Program for sustainable use of natural resources in Central Asia”, 
implemented in the period of 2002-2015. The GIZ project entitled: “Regional programme for 
sustainable and climate sensitive land use for economic development in Central Asia” was 
realized in the period of 2016 to 2019. The overall objective of the project was to address 
adoption of the integrated, economically and ecologically sustainable forms of land use by land 
users, government agencies and the private sector in Central Asia taking climate change into 
account. It was implemented in in the six activity areas: 

Forests: In a joint management approach, the national forest department leases forest land 
to private tenants, who use the plots sustainably. The programme supports individuals and 
national institutions in concluding leases and designing integrative management plans. It 
provides technical training to both tenants and forestry staff, and it promotes the reforestation 
of degraded areas. 

Pasture: To encourage the sustainable management of pastures, the programme promotes 
the sharing of regional experiences and locally adapted problem-solving approaches. It 
sensitises pasture users on sustainability and gives support to the pasture committees. It also 
promotes dialogue between land users and local and national authorities. 
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Environmental economics: The programme assists its partners in assessing the value of 
natural resources and ecosystem services, applying cost-benefit analyses to different forms of 
land use. This also weigh the degradation of land due to human activity against the benefits of 
sustainable land management. Nationally, environmental economic accounting is being 
introduced in a measure that reveals the interactions between the environment and the 
economic activities of each country. The programme trains relevant staff in valuating 
environmental aspects of land use in economic term. This should help policy makers identify 
economically and ecologically sustainable forms of land use. 

Climate change adaptation: Partners in all the countries receive advice on drafting or 
revising their climate change action plans. The programme is testing local approaches that 
favour ecosystem-based adaptation, while national policymakers benefit from support for their 
role in international climate negotiations and in preparation for international climate financing. 

Knowledge management: The programme has integrated a new tool for regional knowledge 
management into the platforms of its six partners in Central Asia. Known as K-Link, this 
automatically connects all of their online information on environmental topics, simplifying 
access to knowledge in all the countries. 

Environmental education and awareness raising: In collaboration with the American 
University of Central Asia, the programme supports the development of curricula aimed at 
building capacities among the younger generation for land use planning and adaptation to 
climate change. It also contributes to television broadcasts intended to raise awareness among 
children and adolescents for the sustainable use of natural resources. 

An example of a large-scale regional project is the 5-year CAMP4ASB Project “Climate 
Adaptation and Mitigation Program for the Aral Sea Basin”. The project is aimed at 
addressing common problems and challenges related to the climate change effects in the 
Central Asian countries through the increased access to the improved knowledge and data on 
climate change for the key stakeholders, and through the increased investment and technical 
capacity building. 

Within the framework of the project and as a continuation of the First and Second Forum, 
on 24-25 January 2018, the Central Asian Conference on Climate Change was held. Conference 
was attended by more than 200 representatives from various sectors. Participants learnt about 
the latest global discussions and tendencies in climate change, received information on best 
practices, research, innovative technologies, financing opportunities for climate change, and 
considered opportunities to strengthen cooperation in the implementation of the Paris 
Agreement and the 2030 Sustainable Development Agenda through multilateral regional 
partnerships to achieve the Global Program of Action on Climate Change. 

The long-term project on “Economic and ecological restructuring of land and water use 
project in the Khorezm region, Uzbekistan” was implemented by the Center for Development 
Research (ZEF), Bonn, Germany in collaboration with the UNESCO Representation Office, 
Tashkent, during 2002 – 2010. The project was dedicated to improving the economic efficiency 
and ecological sustainability of the agricultural sector in the Khorezm province. However, the 
findings, suggested best practices and lessons learned are applicable to the non-irrigated areas 
as well. The Khorezm province was chosen as a model region for extensive land salinization 
and land degradation issues of the arid regions in the Aral Sea Basin. Improving the economic 
efficiency and ecological sustainability would lead to a reduction in the inefficient and 
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excessive utilization of the natural resources, while improving rural livelihoods is important 
for the sustainable development of Uzbekistan. An important part of this research is working 
with local and international stakeholders to design and successfully implement technologies 
and innovative solutions developed during the project. The project aimed to provide sustainable 
solutions to the Aral Sea region through a holistic approach, combining technology, policy and 
institutional options. Solutions to regional problems were investigated at three levels: 

→ decision support for improved agricultural policies on the national and regional levels; 
→ institutional restructuring aimed at sustainable natural resource use; 
→ an integrated ‘technology mix’ for improving management of land and water use. 

Sustainable solutions were developed in an integrated approach including close cooperation 
among natural, social and economic scientists, as well as direct involvement of local 
stakeholders. An important aspect of the project’s activities is local capacity building and a 
considerable amount of effort and resources have been invested in local training and 
infrastructure. 

Importance of protecting natural resources was recognized already during the Soviet times. 
This led to implementing such practical measures as establishment of tree hedgerow systems 
to combat wind erosion and improve the microclimate of the protected areas. Irregular 
monitoring and evaluation of such hedges due to lack of funds after independence, led to 
knowledge gap about the condition and functioning of these protective systems. To fill this 
gap, the project developed a cost-effective methodology, combining photogrammetry with GIS 
technology and field surveys to assess the state of hedgerows. The findings illustrate that the 
hedgerow structure in the study region needs to be improved by better design and maintenance 
as well as by introducing specific harvesting techniques to support the windbreak structure and 
function. The developed method could be transferred to other regions with similar agro-
ecological conditions. 

The traditional multi-story cultivation of crops and trees in the Khorezm oasis has been 
abandoned over the past century. In fact, laws exist that limit the coverage of trees. However, 
it was proven that highly salinized cropping sites characterized by low yields of common crops 
could be made productive through the re-introduction of trees and with minimal irrigation 
input, as the trees rapidly reach shallow groundwater. The evidence is provided that 
afforestation of degraded croplands could benefit from localized additions of phosphorus, thus 
enhancing N2 fixation rates and tree growth. Consequently, the nitrogen and carbon stocks of 
the agroecosystems can be increased. Afforesting saline, degraded croplands is thus an option 
for (a) rehabilitation of nutrient-poor soil and carbon sequestration; (b) provision of benefits to 
the land owners and households due to increased land value and aesthetics; and (c) generation 
of alternative income and livelihood security for the land users (farmers) engaged in forest 
harvesting activities. Uzbekistan, a signatory to the desertification convention, is however slow 
when it comes to implementing sustainable land-use measures. But by adopting afforestation 
as a rehabilitation measure and land-use option for degraded croplands, Uzbekistan could set 
an example for Central Asia, where many similar agro-ecological landscapes exist.  

Three tree species are recommended for reforestation of the marginal lands such as those as 
in Khorezm: 

→ Elaeagnus angustifolia – fast-growing, but short-lived nitrogen-fixing species; 
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→ Populus euphratica – one of the main Tugai species; 
→ Ulmus pumila - species, capable of producing valuable construction timber. 

 
If measures are to be taken to ameliorate the areas of low productivity, decision makers need 

to know where such hotspots or unproductive areas are located. To enhance awareness of the 
spatial distribution of marginal croplands, a methodology based on GIS and remote-sensing 
data for detecting degraded areas through a weighted, multi-criteria analysis was elaborated. 
The resulting maps can be used as land-use planning tools and strategic priority setting. The 
developed approach thus supports land users and land-use planners alike by not only targeting 
afforestation activities, but also by implementing measures to improve the distribution of 
irrigation water and innovative practices to increase water use efficiencies. However, for a 
widespread use of this technology, investments in human capital are needed.  

The potential of lakes, another underused natural resource in the water-scarce region of 
Khorezm, was analyzed for its potential for aquaculture development. This could not only 
support families in their quest to meet nutritional needs but also could increase their economic 
viability. Therefore, as a first step in the exploration of this potential, the food supply by lakes 
and its availability to fishes was assessed. The findings show the presence of a large number 
of zooplankton taxa. Their density/biomass, diversity and composition were impacted by the 
salinity level of the lake water, but subject to temporal and spatial variability. The lake 
temperatures affected the seasonal cycles of zooplankton in abundance and community 
composition. The salinity level of the examined lakes periodically appeared to override 
temperature as the dominant factor when salinity became high. Due to the unpredictable 
fluctuations in salinity and its potential influence on zooplankton biomass and seasonal 
declines in the zooplankton communities, fisheries in the lakes of the Khorezm region may be 
more likely to succeed when cultivating fishes that do not rely directly on zooplankton.  

The project on Integrated Landscape Management (LAND) on “Improving land use and 
management of rangelands of Uzbekistan” was implemented by UNDP in collaboration with 
the State Committee for Geodesic Cadastre (Uzbekistan) during 2014 – 2018. The project was 
designed to support the improved, sustainable and more resilient land use management of non-
irrigated arid desert, steppe and mountain landscapes of Uzbekistan. The project promotes 
integrated management of rangeland and forests at a landscape level to reduce pressures on 
natural resources from competing land uses and to improve the socio-economic stability of 
communities. 

The components are to develop best practices on sustainable rangeland and forestry 

management and integrated planning of natural resources use (INRM) up-scaled in the target 

districts of Uzbekistan and enabling cross-sector environment and in-country capacity (at 

system, institutional and individual levels) for applying integrated landscape management in 

arid mountain, semi-desert and desert areas of Uzbekistan. 

The project’s achievements were an improvement of vegetative cover of approximately 
6 000 ha of rangeland and 1 000 ha of forestry territory through enhanced land use management 
using sustainable best practices. The project activities will help 50 000 people living in non-
irrigated regions of Uzbekistan to learn new sustainable land management approaches and use 
them to improve their livelihoods. 
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The project experts developed practical mechanisms of integrated planning of natural 
resources use (INRM), and adequate technical and managerial capacities will become available 
for the application of INRM at the national level. 

The project aims at enhancing capacity of 140 specialists, representing key national 
institutions involved in land management and other stakeholders, who will be able to apply 
methodologies for the integrated planning of natural resources use. On a national level, the 
project will provide an enabling environment through the strengthening of legislative, 
regulative and institutional frameworks, to support the application of sustainable integrated 
land use management in Uzbekistan's arid non-irrigated mountain, desert, and semi-desert 
landscapes. 

The Project on “Developing climate resilience of farming communities in the drought 
prone parts of Uzbekistan” implemented by UNDP in collaboration with with Hydromet, 
Uzbekistan, during 2014 – 2019. The main activities of the project include providing support 
to the central, regional and local governments and to the vulnerable rural communities in order 
to increase their resilience in conditions of climate change.  

The expected results of this ongoing project are: 
- Building institutional capacity and mechanisms for drought risk management and early 

warning; 
- Establishing climate-resilient agricultural and pastoral production systems; 
- Applying landscape-level approach to adapt to climate change-related risks of increased 

aridity; 
- Disseminating knowledge and raising awareness on climate-resilient agricultural and 

pastoral production systems. 

The project’s current achievements are: 

- The observational meteorological network of the project’s 10 meteo-stations in 
Karakalpakstan is automatized and two water gaging stations in the Amydarya River 
modernized; their staff and national experts are now trained in the operation and 
maintenance of the automated equipment; 

- Drought Early Warning System has been adapted to the Amudarya downstream 
environment; national experts trained in DEWS’s operation, maintenance and 
development of its products; 

- Extension Service Centers have been established with the project to support and consult 
farmers and dehkhans on the adaptation activities to climate change; 

- Laser-guided land levelling technique demonstrated in the project pilot districts (at 460 
ha) with the use of 7 sets of land laser levelling equipment provided by the project; 

- In the Kegeyli and Chimbay districts, agro conservation and water-saving technologies 
were tested in the 22 ha of farmlands, and landscape level adaptation activities 
implemented at over 80 ha; 

- Two rural-community based associations bringing together 12 240 people in Kanlykul 
and Kegeyli project pilot districts established to implement restorations of degraded 
pastures and forestlands (780 ha); 

- Project website (www.climatechange.uz) is established and operational to highlight key 
project activities and achievements; 
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- Thematic publications produced and published; they disseminated among 6 000 
representatives of the project targeted groups and beneficiaries; 

- 47 979 project beneficiaries received information about the adaptation measures can be 
implemented at the landscape level, and increased their knowledge about the climate 
resilient farming through 25 trainings, seminars and conferences conducted by the 
project. 

The project on “Capacity development for climate policy in the Western Balkans, Central 
and Eastern Europe and Central Asia” was implemented in 2013 to 2018 by the ministries 
and subordinate authorities in the partner countries with responsibilities mainly in the energy, 
environment and climate sectors. The project’s main purpose is to strengthen bilateral climate 
policy dialogue with participating countries and provide impetus to improve conditions for 
climate change mitigation. The project supports climate policy dialogue processes and advisory 
services in Eastern European and Central Asian countries. It strengthens technical expertise, 
instruments related to climate change mitigation and institutions in order to reduce greenhouse 
gas emissions and facilitate adaptations to the impacts of climate change. 

The project’s approach is based on flexible and timely interventions at the request of partner 
countries. The selected individual measures provide impetus for improving the conditions for 
climate change mitigation actions in the partner countries. The project will have a broad impact 
through new strategic approaches, technologies and climate policy instruments. For instance, 
pilot measures will feed into government programmes, receive further funding from 
international donors as promising approaches and attract private sector investments. These 
measures are being implemented in cooperation with a large number of partners, including civil 
society actors, universities, associations, consulting firms, such as GFA Consulting Group 
GmbH, and individual experts. 

Current results indicate that more than 50 individual measures have been implemented or 
have already been completed. The different formats include round tables, pilot initiatives, 
training sessions and conferences, but also long-term thematic advisory services. As an 
example, uniform, reliable and time-related database was created for the project region with a 
status report on renewable energy (RE). Moreover, a network for future data collection and 
distribution has been established. In Uzbekistan, one of the country’s first commercial solar 
systems was planned and started operating at an agricultural enterprise in the Djizak province. 

The project on “Use of artesian mineralized water for organization of irrigated land use 
in the Kyzylkum desert” represents the results of joint research of the International Center for 
Agricultural Research in the Dry Lands (ICARDA) and the Uzbek Research Institute of 
Karakul and Desert Ecology, Samarkand. Pasture livestock farming (astrakhan sheep breeding, 
horse breeding etc) is an important part of the agricultural sector of Uzbekistan, which produces 
more than 60 percent of all livestock production. Concentrated on an area of 17.5 million ha, 
it is based on the full or partial grazing on pastureland. The feed base of the arid zone consists 
of three sources: 

→ natural desert pastures; 
→ cultivated and improved pastures; 
→ purchased feeds. 
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With an average pasture yield of 0.17 t/ha, the availability of pasture feed is 80 percent in 
spring, 100 percent in the summer-autumn, and 60-65 percent in winter. The total feed shortage 
in the Kyzyl Kum desert alone is about 540 thousand tons (15 percent of the total demand). 

To solve this problem, farmers can improve the methods of pasture management and use by 
growing fodder legumes, high quality forage shrubs, and other local forage plants. One of the 
ways of irrigated fodder production in the in Kyzyl Kum desert is the utilization of self-flowing 
artesian wells with saline water. This is a very promising technology in this zone as in the 
Navoiy province alone there are 63 self-flowing wells with a rate of 13–15 l/s each. Utilizing 
a water-saving technology in the area, this technology can be potentially implemented in the 
Kyzyl Kum desert on an area of 25 thousand ha. This technology is very profitable, allowing 
to obtain: 

→ 3-5 tons of straw and 1.5-2.0 tons of winter wheat grain per ha; 
→ 48-78 tons of maize, sorghum and millet silage; 
→ 14.4-15 tons of alfalfa hay per ha; 
→ 23 t / ha of above-ground phytomass of licorice. 

Hence, this technology can contribute to a significant reduction of the burden on pastures 
around wells and local protection of biodiversity on pasture ecosystems. 
 

The UNDP/GEF Project on conservation of Tugai forests and strengthening protected areas 
system in the Amudarya delta of Karakalpakstan, entitled: “Strengthening community-based 
forest management in Karakalpakstan” in 2006-2011).  

The project aimed at restoring forest resources in Uzbekistan. Forests perform important 
protective, erosion, sanitary and hygienic and health functions, and are of vital importance for 
the preservation of biodiversity. In terms of absolute losses, coastal tugai forests have suffered 
more than other forest ecosystems. At present, the arrays of desert Tugai are preserved by small 
narrow strips and separate sections along the desert river valleys, of which the forest covered 
area is only about 30,000 ha. The deforestation process in Uzbekistan can be at least partially 
reversed by restoring linkage between rights and obligations. In practice, this means giving 
local residents more official rights to use forest resources in order to increase their interest in a 
more careful attitude towards them and preservation of the environment. 

At present, the local community represents an untapped potential in restoring and 
conserving tugai forest resources. The needs of local residents are most dependent on forest 
resources, so they should take an active part in the management of forest land through the 
community-based forestry approach. Being in the closest contact with forest resources, the 
local community has the best position for their protection, preservation and restoration. The 
involvement of the local population in the restoration of forests in degraded forest areas is 
based on the material benefits of participating in reforestation such as:  

 sanitary tree felling for firewood; 
 cultivation in-between rows of agricultural crops; 
 employment. 
 

Community forestry is aimed at: 
 reforestation; 
 reducing the threat of reduction and disappearance of biodiversity; 
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 promoting conservation and restoration of forests by improving the management 
and development of environmentally and economically sustainable forest 
management to reduce poverty. 

At present 87 ha of degraded forest areas in Karakalpakstan are restored using a community 
reforestation method. It has already resulted in reforestation of more than 60 ha. This is a new 
and very successful approach to forest restoration. A further strategy for implementing 
community forestry in Karakalpakstan is:  

o strengthening mutually beneficial cooperation between forestry departments and 
local community; 

o government support in the form of regulations, 
o determination of the responsibility of interested parties, 
o strengthening the stability of new relations, 
o introduction of new methods and approaches for the sustainable use of land and 

water resources (for example, the use of soil-protective, moisture-saving 
technologies, etc.). 

The advantages of this approach to reforestation are primarily in the fact that there is no 
need for large investments, an increase in employment is ensured and access to quick benefits 
through the use of row spacing. 
 

Research activities of ICARDA in Uzbekistan include the project on “Livestock production 
systems and integrated feed/livestock management in Uzbekistan”. Afforestation has been an 
effective approach for rehabilitating saline landscapes. This provides farmers with valuable 
products from marginal degraded land; utilizes the otherwise-unproductive land; and lowers 
elevated groundwater table (GWT). Afforestation - as an option to mitigate land degradation 
affected by various degree of salinity, waterlogging and overgrazing - requires a strong and 
comprehensive evaluation of appropriate native and non-conventional multipurpose tree 
species. These species should be intercropped with valuable crops to increase land productivity, 
control the elevated GWT via bio-drainage and improve livestock arid fodder production. 

An agro-silvicultural model of trees intercropped with complementary crops, especially 
deep-rooted, early-maturing and frost tolerant legumes and gramineous crops was conducted 
by ICBA in collaboration with Institute of Karakul Sheep Breeding and Desert Ecology and 
Gulistan State University. This model was applied on marginal lands under arid climate in 
Uzbekistan (Central Kyzyl Kum) and Syrdarya region. Herbaceous fodder crops planted within 
the inter-spaces of salt-tolerant trees/shrubs plantations have many advantages. They improve 
productivity of saline-prone soils, solve the animal feed gaps in the lands degraded by 
overgrazing and salinity, and increase the profits for farmers. Wild halophytes planted in 
widely-spaced patterns allow for easy mechanical cultivation and harvesting of forage grass 
and legumes. Findings from the screening of 12 multipurpose tree species showed high survival 
rate, quick relative growth rate, high adaptive features and utility value of firewood and/or 
foliage. The most promising species were Haloxylon aphyllum, Populus euphratica, P. nigra 
var. pyramidalis, Elaeagnus angustifolia, Robinia pseudoacacia, Tamarix hispida, T. 
androsowii, Salix babylonica, Acacia ampliceps and the shrubs Atriplex canescens, A. nitens, 
A. undulata, Hippophae rhamnoides and Ribes niger, including stands of native rangeland 
halophytes grown alone, or mixed with various traditional salt tolerant fodder crops. 
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Another approach is to utilize marginal low-quality water to improve the livestock feeding 
system and diversify the income of rural communities. Experiments on utilization of 
mineralized drainage water on the establishment of multipurpose, wild and fruit trees were 
initiated at the Kyzylkesek site. Many of the artesian high-temperature water wells could be 
used for the development of arid fodder production, recreation, vegetable production, and other 
purposes. Tree/shrub plantations were deeply planted (sticks tap into the water table) through 
transplanting seedlings in early February. A limited irrigation with low quality water was 
required during the initial stage of growth before full reliance on available drainage water 
(higher salinity; EC 2.5 -8.3 dS m-1) resource become possible. The level of water table varied 
between 1.5-3.0 m below surface. 

Soil salinity at root zone was about 45 dS/m. High and fast-growing rates of survival were 
noted for local popular species (about 91.3 percent) of apricot (Armeniaca vulgaris) – 75.2 
percent, and persimmon (Dyospyros virginiana) – 54.8 percent, when cultivated in mixed 
stands with various salt tolerant crops. Species of oleaster (Elaeagnus angustifolia) having an 
exceptional ion- translocation/bioremediation mechanism might be referred to as aggressive 
colonizers since they tend to invade natural habitats and push out less salt tolerant species. The 
optimal, integrated agroforestry–farming system - comprising 12-15 percent of tree cover, 58 
percent of alfalfa and 27-30 percent of annual forage crops - provides satisfactory drainage 
control in saline environments, preventing strong accumulation of salts at the root zone area. It 
was found that the irrigation scheduling (rate and regime) is critical to the success of 
agroforestry. 

Utilization of mineralized underground water is the key advantage for the domestication of 
valuable native trees, shrubs and halophytes forage. It increases the productivity of saline prone 
sandy desert rangelands, provides seed multiplication and helps establishment of tree 
plantations and shelterbelts. These outcomes promote bio-drainage, increase organic matter, 
and bi-products such as wood, fruit and fodder for animals. Demonstration fields were 
established in 2009-2011 in Akaltyn (Syrdarya region), Kyzylkesek (Madanyat Farm, Navoi 
region) and Papanaya (Nurata district) aiming to evaluate the performance of dual-purpose 
crops (flax, sesame, pearl millet, sorghum, amaranthus, safflor, indigofera, chickpea and 
others) in pure stands or mixed with multi-purpose trees and shrubs. This acts as an ecosystem-
based adaptation to climate change and helps to generate additional income for small local 
communities in these regions. 

Several field surveys with a purpose to investigate possibility for rangeland rehabilitation 
and management were conducted by ICBA, in collaboration with international experts from 
Russia, Iran and Turkmenistan in 2009 and 2010. They showed that the flora of halophytes of 
Uzbekistan includes indigenous, highly valuable genetic diversity, only little known or 
unknown for agricultural use. Among them, there are 38 species of forage value, 25 species of 
trees and shrubs useful as food, fuel, wood, bio-drainage and landscaping value, 15 medicinal 
species and 8 dying plants. An innovative program on the domestication and utilization of some 
of the identified wild germplasm with suitable modern agro-technologies was conducted on 
experimental fields in the Central Kyzylkum Desert and in Syrdarya region. 

In 2008-2010, seed collection for ex-situ and in-situ conservation of 68 drought and salt 
tolerant fodder, medicinal, technical and dying plants has been conducted in the transect 
between Aratau and Nuratau mountain ranges, including Aydarkul-Arnasay Lake system. 



80 
 

Majority among them represents a unique source of valuable germplasm of drought and salt 
tolerant, multi-pastoral fodder species, medicinal, aromatic and technical wild underutilized 
species, which would be multiplied and introduced into agro-pastoral system under climate 
changing conditions and in ecologically- friendly way. This in-situ collection includes endemic 
species, which face the highest risk of extinction due to climate change and anthropogenic 
pressure. 

Incorporation of these medicinal and fodder species into a bio-saline farming system 
represents the only source of income for many poor rural families, who depend on crop-
livestock production system practiced on marginal low fertile lands. Due to their ability to be 
propagated vegetatively and by seeds, these plants, are the target fodder species for: 

 rehabilitation of degraded pastures 
  sand- fixing 
 water-table and soil erosion control 
 haymaking and silage 
 better stock feeds (feed blocks) for animals in the late-autumn winter. 

Efficient use of native halophytes should become an alternative low-cost option in the 
rehabilitation of wetlands and abandoned salinized rangelands, which would be utilized by 
farmers themselves and will add to their household income. 

The CGIAR Eco-Regional Collaborative Research Program for Sustainable Agricultural 
Development in Central Asia and the Caucasus has been actively present in the Region since 
1998. It currently involves eight CGIAR Centers - CIMMYT, CIP, ICARDA, ICRISAT, 
IFPRI, ILRI, Bioversity International, IWMI, and three other advanced research institutions - 
AVRDC, ICBA and MSU. The Program has supported and promoted research collaboration 
among the eight National Agricultural Research Systems of Armenia, Azerbaijan, Georgia, 
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan. The goal of the Program 
is to achieve increased productivity through generation and transfer sustainable agricultural 
production technologies, while ensuring protection of natural resources. 

One of the primary tasks of the CGIAR in the region has been crop improvement. This is 
done through introducing advanced germplasm materials and conducting collaborative 
research activities with national partners in Uzbekistan in the area of germplasm enhancement. 
Collaboration with ICARDA and CIMMYT in crop improvement includes: 

→ introduction of improved germplasm of bread wheat 
→ testing and selection of new varieties jointly with Uzbek scientists 
→ seed multiplication of improved varieties 
→ training of young scientists 
→ development of research infra-structure. 

 
Through an ADB-supported project on “Enabling Communities in the Aral Sea Basin to 

Combat Land and Water Resource Degradation through the Creation of Bright Spots” 
(2005-2008), IWMI, ICBA and ICARDA jointly set up on-farm trials aimed at evaluation of 
populations and improved lines of sorghum and pearl millet, which were provided by 
ICRISAT’s genebank. The evaluation was conducted to check ability to tolerate saline/sodic 
conditions, as well as to identify high-productivity varieties for fodder, grain and green manure 
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production. This partnership program was implemented jointly with the Uzbek Scientific 
Production Center for Agriculture at Uzbek Research Institute of Plant Industry, national Corn 
Station and Institute of Karakul Sheep Breeding and Desert Ecology. Multi-location trials were 
established under different agro-climatic zones in Uzbekistan that significantly differed in soil 
salinity level. As a result of the project, germplasm of 42 populations and improved breeding 
lines varieties of pearl millet (Pennisetum glaucum) and 14 varieties of sorghum (Sorghum 
bicolor) were evaluated using 15 agro-biological parameters. Furthermore, it was found that 
pearl millet and sorghum could become a possible and economically interesting alternative for 
reclamation of underutilized marginal drylands, reducing the summer fallow practices by 
increasing the land use ratio that will improve biodiversity and generate alternative flexible 
options for improved livelihoods of poor farmers. 

In 2011, a three-year IDB-funded project was initiated by ICBA in close collaboration with 
ICRISAT, ICARDA and the NARS in Uzbekistan, Kazakhstan and Tajikistan on developing 
salt tolerant sorghum and pearl millet varieties with good forage and grain yield. This three-
year project is being implemented in sites near Tashkent, Syr Darya, Navoi and Khorezm 
regions in Uzbekistan. The overall goal is to improve salinity tolerance of high-yielding 
sorghum and pearl millet lines, as well as cultivars resistant to abiotic stress (heat, drought and 
salinity) in Central Asia by delivering valuable germplasm with appropriate biological and 
agronomic features. These will accelerate the delivery of new sorghum and pearl millet 
cultivars for farmers and agro-pastoralists. 

 

ACTIVITIES IN THE ARAL SEA DISASTER ZONE 

The Aral Sea is considered to be an example of large ecosystem collapse, which affected the 
ecosystems of the sea and river deltas, industry and fishing production, and livelihoods of 
thousands of local population. After the collapse of the Soviet Union in 1991 and following 
expression of the political commitment by the Central Asian states for the cooperation in the 
Aral Sea Basin, international aid donors played a major role in promoting cooperation in the 
management of the transboundary water resources in the Aral Sea Basin. In 2017 the Joint 
Program on “Building the resilience of communities affected by the Aral Sea disaster through 
the Multi-Partner Human Security Fund for the Aral Sea” was launched with the support of a 
number of UN agencies (UNDP, UNESCO, UNFPA, UNV). The objectives of the programme 
are: 

 development of a unified strategy on development assistance to the Republic of 
Karakalpakstan; 

 creation of an institutional base for implementation of the unified strategy – 
establishment of the Multi-Partner Human Security Trust Fund for the Aral Sea 
region (MPHSTF).  

The establishment of the MPHSTF under the aegis of UN is included in the list of priority 
directions of the State program on implementation of Actions’ Strategy on five priority 
directions of the Republic of Uzbekistan’s development for 2017-2021. 

In the early 1990s, the World Bank formulated an Aral Sea Basin Assistance Program 
(ASBP) to be carried out over 15 to 20 years at around USD 250 million, later upped to 
USD 470 million. The main goals of the program were (a) rehabilitation and development of 
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the Aral Sea disaster zone, (b) strategic planning and comprehensive management of the water 
resources of the Amudarya and Syrdarya, and (c) building institutions for planning and 
implementing the above programs. The World Bank encouraged the basin states to create ICAS 
and IFAS and has worked with and through these organizations to realize the ASBP. The 
overall international donor contribution to the above-mentioned program during 1993-2000 
was about USD 45 million (SIC ICWC/IWMI 2002). 

Another World Bank effort, supported through the Global Environment Facility (GEF), is 
the “Water and Environmental Management Project”, implemented during 1998-2003. In 
line with a new emphasis on regional responsibility for the ASBP, the Executive Committee of 
IFAS managed the program, with the World Bank playing a cooperative/advisory role. Key 
tasks of the project were (a) improvement of the management of water and soil salinity related 
to irrigation practices, (b) development of low-cost, local, on-farm water conservation 
measures, (c) reduction of the amount of irrigation drainage water flowing back into rivers, (d) 
strengthening the existing interstate water sharing agreements, (e) improving public awareness 
of critical water problems, (f) enhancing dam and reservoir management and safety, (g) 
monitoring of water quality and quantity at transboundary river crossings, and (h) 
implementing a program to restore wetlands in the lower Amu Darya delta, particularly Lake 
Sudoche, which is a Ramsar (wetland of international importance) site. 

In 2003, the World Bank started a project that supported efforts to revive the Northern Aral 
Sea with funding of USD 85 million. Work on the project, a 12 km dike started in July 2003, 
was expected to be completed in 2004. With the help of this project, water from the Syr Darya 
river is meant to be prevented from flowing into the Large Aral Sea, where it has been losing 
a battle with evaporation. Instead, it will remain in the Northern Aral Sea, which is expected to 
rise 2.5 m and recover about 600 km2 of exposed former seabed. Then a sluice will be opened, 
and the excess water will be allowed to flow south again into the Large Aral Sea. The World 
Bank project includes rebuilding waterworks along the Syr Darya to increase the flow of the 
waterway substantially. 

A number of other international donors, directly or indirectly, have been contributing to 
Aral Sea region improvement. The United States Agency for International Development 
(USAID) funded the “Environmental Policy and Technology (EPT) project” in 1993-1998 
and initiated a new, major effort in 2001 known as the “Natural Resource Management 
Project (NRMP)”. This is a 5-year effort focusing on providing assistance to Kazakhstan, the 
Kyrgyz Republic, Turkmenistan, Uzbekistan and, to a lesser extent Tajikistan, to improve 
management of water, energy and land. 

Governments of the Netherlands, Japan, Finland, and Sweden have committed funds to 
support construction of the water management infrastructure and necessary studies. The 
European Union (TACIS) initiated a major aid program for the Aral Sea Basin states in 1995 
known as the Water Resources Management and Agricultural Production in the Central Asian 
Republics Project (WARMAP). 

The United Nations Educational, Scientific and Cultural Organization (UNESCO) funded a 
research and monitoring program for the near Aral region from 1992-1996 focusing on 
ecological research and monitoring in the Syr Darya and Amu Darya deltas (UNESCO 1998). 
The United Nations Childrens' Fund (UNICEF) launched the Aral Sea Project for 
Environmental and Regional Assistance (ASPERA) in 1995. It provides assistance to the 
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disaster zone around the lake and focuses on health, nutrition, health education, water and 
environmental sanitation, and support to NGOs. The United had two primary foci: 
strengthening regional organizations that have been established to deal with the Aral Crisis 
(earlier ICAS and IFAS, now the reconstituted IFAS) and promoting sustainable development 
to improve conditions for the several million people in the parts of Kazakhstan, Uzbekistan, 
and Turkmenistan which are closest to the Aral Sea. 

A Swiss Government aid program for improving the water sector in Central Asian region 
emphasizes support for institutional development, capacity building and human resources 
development linked with infrastructure investments, the promotion of regional partnerships and 
donor coordination. Geographical focus of the Swiss assistance is concentrated on three priority 
countries—the Kyrgyz Republic, Tajikistan and Uzbekistan—with limited inputs to 
Turkmenistan and Kazakhstan in connection with regional programs. 

However, as it is expressed in the World Bank report in 2004 "Water and Environmental 
Management Project" Implementation Completion Report, one of the lessons learned in 
working in the Aral Sea Basin is that "multi-donor projects are extremely difficult to 
implement". Different donors with different political agendas and interests should coordinate 
their efforts in the region and the riparian states in a more effective manner. Also, meetings of 
donors should be taking place on regular basis in the Aral Sea Basin. Perhaps, the global 
organizations such as the World Bank or various UN agencies should take a lead role in 
organizing coordinated efforts of different donors on a regular basis. 
 

INSTITUTIONAL ASPECTS OF NATURAL RESOURCES MANAGEMENT IN 
UZBEKISTAN 

Management of the available natural resource is the activity of the state in organizing the 
rational use and reproduction of natural resources, protecting the environment, and also 
ensuring the rule of law in environmental and economic relations. It is of vital importance to 
define sustainable ways of utilizing and managing natural resources as their potential for 
restoration is limited. Preventing devastating utilization that leads to degradation is by far 
cheaper than investing into already degraded environment. Proper organization of 
governmental institutions and non-governmental organizations as well as interactions between 
them by joining efforts for rational management of the resources is vital for sustainably and 
presentation of ecosystems for present and future generations. 

The representative supreme governmental body with a legislative power in Uzbekistan is 
the Oliy Majlis (Parliament). The parliament defines state policy, adopts environmental 
legislative acts, coordinates and directs the activities of ministries and departments on 
environmental issues. The Cabinet of Ministers is the executive body and implements the 
practical implementation of the state environmental policy, organizes the development and 
implementation of state programs for socio-economic development, monitors their 
implementation, is responsible for maintaining records and evaluating natural resources. The 
khokimiats are responsible for environmental protection in the regions. Regional and local 
authorities establish the main directions of nature conservation on their territory, keep records 
and assess the state of natural resources and environmentally harmful objects, and are 
responsible for monitoring nature conservation and the use of natural resources. 
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Implementation of environmental measures, control functions and responsibility in certain 
natural spheres is also entrusted to a number of ministries and institutional entities. The 
responsibilities of these structures include ensuring a stable system of public service and 
activities for the development and implementation of specialized programs, strategies and 
action plans for environmental protection and nature management, necessary to fulfill global 
obligations (Figure 28).  

 
Figure 28. The system of regulation of natural resources use in Uzbekistan  
 
STATE COMMITTEE FOR ECOLOGY AND ENVIRONMENT PROTECTION. There 

are several organizations in Uzbekistan dealing with rational management of the natural 
resources. The State  

Committee for Ecology and Environment Protection of the Republic of Uzbekistan is among 
the main bodies in the field of ecology, environment protection, rational use and restoration of 
natural resources. The mandate of the committee is based on the "Regulation on the State 
Ecological Committee of the Republic of Uzbekistan", approved by the Parliament on April 
26, 1996. Institutions of the regional (oblast) level are actually the executive bodies of the 
Goskompriroda and other responsible ministries at the regional and district levels. 
Organizations at the regional level have the same structure as at the republican level. 

The committee is subordinate to the Cabinet of Ministers of the Republic of Uzbekistan. Its 
main tasks are: 

 state control in the area of ecology, environment protection, rational use and restoration 
of natural resource; 

 ensuring good conditions of the natural environment, protection of ecosystems, natural 
complexes and individual sites, and improvement of the environmental; 

 state control over compliance with legislation in waste management, organization of an 
effective system for collection, transport, processing, recycling, and disposal of 
household wastes in close cooperation with local authorities and citizen’s self-
governance bodies; 
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 state control over compliance with legislation in the protection and use of land, 
minerals, water, forests, flora, fauna, and air; 

 coordination of activities on ecology and environment protection, ensuring 
intergovernmental interaction while developing and implementing a common policy 
for environment protection and resource conservation; 

 maintenance of the state cadastre in the sphere of ecology and environment protection, 
as well as government accounting of nursery sites for wild animals, wild plants, 
zoological and botanical collections; and 

 organization of environmental education, promotion, and awareness raising, as well as 
re-training and professional development of experts in ecology and environment 
protection. 

 
STATE COMMITTEE FOR FORESTRY. The State committee for forestry (formerly 

Main Department for Forestry) provides administration and management of all forest 
resources, namely state management in the field of conservation, protection, use and 
reproduction of forests under overall coordination of the Cabinet of Ministers of Uzbekistan. 
The State forestry committee is in charge of:  

 Implementation of a uniform state policy on protection and rational use of forests; 
 Control of the State Forest Fund;  
 Establishment of legal orders on determining categories of forest protection;  
 Establishment of the order of collecting fees and their rates for forest use;  
 Organization and implementation of state control over preservation, protection, use and 

reproduction of forests; and  
 Establishment of the order of conducting state inventory of forests and maintaining a  
 state forest cadastre and some other issues.  

 
In the field of forest policy implementation, the local state bodies are in charge of the: 

→ Provision of State Forest Fund sites to legal and private entities upon approval of the 
state forestry bodies, except for forests of state reserves and forest reserve zones of 
the state national nature parks;  

→ Conducting state inventory of forests and maintaining a state forest cadastre;  
→ Exercising state control over preservation, protection, use and reproduction of 

forests;  
→ Making decisions on restrictions, suspension and termination of the activity of 

enterprises, establishments and organizations in cases of causing harm to the state 
of forests;  

→ Establishment and regulation of the norms of cattle grazing in the forests and other 
types of use of forest resources in collaboration with the state forestry bodies; and  

→ Organization of environmental education for the public in the field of preservation, 
protection, use and reproduction of forests.  

The administrative structure of the Main Department of Forestry consists of various 
departments and organizations including an inventory and survey section, the Scientific-
Production Center of Decorative Gardening and Forestry, the Training Center; the Forestry 
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Seed Production Center; the Department of Reserves, National Nature Parks and Hunting 
Facilities; and the Scientific and Production Center for Herbs.  

 
CENTER FOR HYDROMETEOROLOGICAL SERVICE AT THE CABINET OF 

MINISTERS OF THE REPUBLIC OF UZBEKISTAN (UzHydromet). Centre of 
Hydrometeorological Service (Uzhydromet) is the state governing body specially authorized 
for the solution of tasks in the field of hydrometeorology in the Republic of Uzbekistan. 

The objectives of Uzhydromet are the development and improvement of the state system of 
hydrometeorological observations, hydrometeorological provision of the sectors of economy, 
scientific research activities, improvement of short-term and long-term weather forecasts, 
water availability of rivers, climate change. 

Observations of water regime of hydrological objects in the basins of Amudarya and 
Syrdarya rivers and their components. Uzhydromet conducts hydrometeorological and 
agrometeorological observations on the whole territory of the Republic of Uzbekistan. In the 
zone of responsibility of Uzhydromet the stations which have long terms of observation are 
located. 

Main objectives and tasks of hydrometeorological monitoring are provision of users with 
hydrometeorological data and prognostic and analytical information prepared on its base. 

STATE COMMITTEE FOR LAND, GEODESY, CARTOGRAPHY AND NATIONAL 
CADASTER OF THE REPUBLIC OF UZBEKISTAN. The State Committee for Land, 
Geodesy, Cartography and National Cadaster (Goskomzemgeodezkadastr) is a state 
administrative body. 

The system of Goskomzemgeodezkadastr consists of land and national cadaster authorities 
of the Republic of Karakalpakstan, provinces, and the city of Tashkent, divisions for land and 
national cadaster of districts, state enterprises of land management and immovable property 
cadaster the Republic of Karakalpakstan, provinces, the city of Tashkent and districts, 
Inspection of State Geodesic Supervision, National Center of Geodesy and Cartography and 
other units. 

The key tasks of Goskomzemgeodezkadastr are as follows: 
→ ensure implementation of the common national policy on efficient land use and land 

relations regulation; organize land management and monitoring; 
→ develop and implement national programs for improvement of soil fertility, rational use 

and protection of land; 
→ undertake public control over land use and protection; 
→ coordinate surveying and mapping activity; 
→ organize state geodesic supervision; 
→ coordinate activity of government agencies and local authorities on maintenance of 

national cadasters; 
→ maintain national land cadaster, national cartographic-geodesic cadaster, national 

cadaster of buildings and structures, as well as the Unified system of national cadasters. 
 

MINISTRY OF WATER RESOURCES. The main tasks and scope of work of the Ministry 
of Water resources management are: 
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→ Implementing a unified policy on water resource management, as well as coordinating 
state bodies, water-management agencies and other organizations in the area of rational 
use and protection of water resources, prevention and elimination of harmful impacts 
of water; 

→ Sustainable and wise water supply to the territories and economic sectors, reclamation 
of land; 

→ Ensuring reliable operation of the irrigation and land reclamation system, reservoirs, 
pumping stations, and other water-management and hydraulic facilities; organizing 
protection of large and important sites of the water sector; 

→ Increasing responsibility of water users and consumers for careful and rational use of 
water resources, improving culture of water use; 

→ Implementing scientific and technical achievements, modern water-saving 
technologies, best water practices, innovative methods of water management and water 
use; 

→ Developing water sector professional development system, intensifying integration of 
water-management agencies with education and scientific entities, taking measures for 
practical implementation of scientific achievements; 

→ Developing interstate relations in the area of management and use of transboundary 
water resources, attracting foreign investments and technical assistance (grants), as well 
as intensifying interactions with international water organizations. 

 
MINISTRY OF AGRICULTURE. The main tasks and scope of work the Ministry of 

Agriculture of the Republic of Uzbekistan are: 
→ implementing a unified policy on agriculture and food security aimed at comprehensive 

modernization of the sector, implementation of scientific and technical achievements, 
modern resource-saving technologies and intensive agrotechnologies and best 
agronomic practices; 

→ coordinating state bodies, agricultural enterprises and other organizations dealing with 
food security in the Republic of Uzbekistan; 

→ increasing export potential of economic sectors by producing competitive products, 
conducting in-depth marketing research, attracting foreign investments and gratuitous 
technical assistance (grants); 

→ creating necessary stock of agricultural products and food staffs for year-round and 
uninterrupted supply of population at stable prices; 

→ ensuring extended processing of agricultural products, improved mechanisms of the 
public-private partnership, as well as enhanced participation of business entities in 
socio-economic development of the territories; 

→ developing integrated targeted, sectoral, and territorial programs aimed at dynamic and 
balanced development of agriculture, food security, increased employment and 
improved livelihoods of rural population, and stable prices of food staffs on the internal 
market; 

→ ensuring systemic integration of education, science, and agricultural production and 
training and retraining of staff, taking into account current and prospective needs of 
agriculture for highly qualified experts. 
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MINISTRY OF ENERGY OF THE REPUBLIC OF UZBEKISTAN. The main objectives 
and scope of work of the Ministry of Energy of the Republic of Uzbekistan are to: 

→ develop and implement a unified state policy in the energy and fuel sector aimed at 
achieving energy security in the Republic of Uzbekistan, ensure sustainable fuel and 
energy supply to economic sectors and population, and promote and develop renewable 
energy; 

→ regulate production, transmission, distribution and consumption of electricity and 
thermal power, coal, as well as mining, processing, transportation, distribution, sale and 
use of oil, gas and their processed products; 

→ ensure a unified legal and technical regulation of the energy sector in the country; 
→ develop a balanced system of strategic planning and development of the energy and 

fuel sector, increase and diversify energy production, develop short-, medium- and 
long-term forecasts for production, supply and consumption of all energy resources, as 
well as develop target programs for comprehensive energy sector development; 

→ raise investment attractiveness of the energy and fuel sector by developing public-
private partnerships and improving tariff policy, which facilitates creation of favorable 
competitive and business environment on the energy market; 

→ coordinate investment projects in the fuel and energy sector, attract the private sector 
in mining and production of energy, maintain cooperation with international financial 
institutions, donor-countries, companies, banks, and other agencies; 

→ encourage introduction of up-to-date corporate management methods in the energy 
sector, of advanced information and communication technologies and automated 
control and monitoring systems, and, based on this, improve effectiveness of 
management and reduce operation costs, increase transparency of financial and 
economic activity of energy companies; 

→ support introduction of innovation technologies in processes of oil, gas, and energy 
companies, increase energy-efficiency; and 

→ organize work on a regular basis on training, professional development, and retraining 
of engineers and management personnel in the energy sector. 

 
STATE COMMITTEE OF THE REPUBLIC OF UZBEKISTAN FOR GEOLOGY AND 

MINERAL RESOURCES. The State Committee is a state governing body in the field of 
geological survey, use and protection of mineral resources, as well as management of mining 
relations. The main tasks of the State Committee are: 

→ implementing a unified state policy in the field of geological survey, use and protection 
of mineral resources, as well as management of mining relations; 

→ rapid development of the mineral and raw materials base in the republic, firstly, of 
groundwater, precious, non-ferrous, and rare-earth metals and uranium, rapid search of 
new types of mineral resources and their deposits; 

→ improving efficiency and performance of geological exploration, ensuring increase of 
mineral resources and reproduction of mineral and raw material base in economic 
sectors, including provision of new industrial capacities in situ; 
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→ active investment policy related to geological survey and commercial development of 
mineral deposits, and creation of favorable investment environment; 

→ preparing proposal on diversification of raw material sources in existing industry 
branches, firstly, in the regions of the republic to organize joint enterprises for 
production of competitive products; 

→ monitoring of and control over implementation of long-term, medium-term, and annual 
state programs for development and reproduction of mineral and raw materials base, 
unbiased assessment of exploration technique and volume, quality, and reliability of 
exploration results; 

→ state control over compliance with legislation and regulatory documents by legal 
entities and individuals related to the use and protection of minerals during geological 
survey, extraction of minerals (including fresh, mineral, thermal, exploitable 
groundwater), procession of minerals, as well as mine-survey service; 

→ implementing efficient measures to modernize geology through accelerated 
implementation of the modern and high-performance geology-prospecting equipment, 
advanced technology, and innovation technology; 

→ implementing systematic measures on training highly qualified experts with higher and 
secondary special, professional education, retraining, and professional development of 
experts, as well as on improving mechanisms of incentives. 
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This publication is an effort to describe the principles, history and main parts of the integrated 
natural resource management worldwide and in Uzbekistan, collect developed innovations, 
best practices and lessons learned in the field of natural resources management, and present 
existing issues related to the state and development of natural resources use and management. 
Specific attention has been made on the natural environments in the region of cold winter 
deserts of Uzbekistan. 

 
 

 
 
 

 
 

 
 
 
 
 

 

 

 




