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Units 

Lenght 

1 km = 1 000 m = 1 x 103 m 

1 km = 0.64 mile 

1 mile = 1.56 km = 1 560 m 

 

Area 

1 acre = 4 047 m2
 = 0.4047 ha = 4.047 x 10-4

 x 1 000 ha 

1 are = 100 m2
 = 0.01 ha = 1 x 10-5

 x 1 000 ha 

1 feddan = 4 200 m2
 = 0.42 ha = 4.2 x 10-4

 x 1 000 ha 

1 ha = = 0.01 km2
 = 10 000 m2

 = 2.47 acres = 2.38 feddan 

1 m2= 0.0001 ha = 1 x 10-7
 x 1 000 ha 

1 km2
 = 1 000 000 m2

 = 100 ha = 1 x 10-1
 x 1 000 ha 

1 km2
 = 0.41 square mile 

1 square mile = 2.43 km2
 

 

Volume 

1 dm3
 = 1 litre = 0.001 m3

 = 1 x 10-12
 km3

 

1 hm3
 = 1 million m3

 = 1 000 000 m3
 = 1 x 10-3 km3

 

1 km3
 = 1 billion m3

 = 1 000 million m3
 = 109 m3

 = 10^9 m3
 

1 m3= 10-9
 km3

 

1 UK gallon = 4.546 litres = 4.546 dm3
 = 0.004546 m3= 4.546 x 10-12

 km3
 

1 US gallon = 3.785 litres = 3.785 dm3
 = 0.003785 m3= 3.785 x 10-12

 km3
 

 

Power-energy 

1 GW = 1 x 103
 MW = 1 x 106

 kW = 1 x 109
 W 

1 GWh = 1 x 103
 MWh = 1 x 106

 kMh 

US$1 = 1 United States dollar 

1 ºC = 1 degree centigrade 

 

The information presented in this publication is collected from a variety of sources. It reflects FAO’s 

best estimates, based on the most accurate and up-to-date information available at the date of printing. 
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Presentation of the survey 

 

This section gives a brief history of AQUASTAT, its main purpose and the methodology used to update 

country information. It describes the main sources of information, the collection and processing of the 

information as well as its reliability. 

 

A glossary of all terms used in this report is provided, which also can be found in the AQUASTAT 

series of the FAO Term Portal. This series contains an explanation of all variables and indicators 

available in the AQUASTAT main country database as well as other terms related to water and 

agriculture. 

INTRODUCTION 

It is in the mandate of the Food and Agriculture Organization of the United Nations (FAO), as stated in 

Article 1 of its constitution, “to collect, analyse, interpret and disseminate information related to 

nutrition, food and agriculture”. Within this framework, in 1993 FAO launched a programme known as 

AQUASTAT, its global information system on water and agriculture. AQUASTAT collects, analyses 

and disseminates data and information, by country, on water recourses and water use, with emphasis on 

irrigated agriculture, which is targeted at users in international institutions, national governments and 

development agencies. Its goal is to support agricultural and rural development through sustainable use 

of water and land by providing the most accurate information presented in a consistent and standard way 

and more specifically: 

 up-to-date and reliable data by country; 

 methodologies and definitions for information on the water resources and irrigation sector; 

 systematic descriptions about the state of agricultural water management by country; 

 predictions of future agricultural water use and irrigation developments; 

 in-depth analysis based on diverse thematic studies; 

 contribution to major international publications; 

 answers to requests from governments, research institutions, universities, nongovernmental 

organizations (NGOs) and individuals. 

 

The AQUASTAT publication series “Irrigation in [name of region] in figures” started with Africa (FAO, 

1995). The survey continued with the Near East (FAO, 1997a), the countries of the former Soviet Union 

(FAO, 1997b), Southern and Eastern Asia (FAO, 1999), and Latin America and the Caribbean (FAO, 

2000). In 2005 the African continent was updated (FAO, 2005), in 2008 the Middle East region (FAO, 

2009) and in 2011 Southern and Eastern Asia (FAO, 2012b). 

 

More than a decade after the first publication, it appeared necessary to update the data and information 

and to identify the main changes in water use and irrigation that had occurred in the countries of Eastern 

Europe. The regional division of the world adopted by AQUASTAT is given in Figure 1. 

 

In this new survey, a third objective has been added to the two objectives given in the previous 

publication. To: 

 provide for every country the most accurate status of rural water resources management, with a 

special focus on irrigation, by featuring major characteristics, trends, constraints and 

prospective changes in irrigation and in water resources; 

http://www.fao.org/faoterm/en/
http://www.fao.org/databases/maindatabase/
http://www.fao.org/aquastat
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 support regional analysis by providing systematic, up-to-date and reliable information on the 

status of water resources and of agricultural water management that can serve as a tool for 

regional planning and predictive studies; 

 prepare a series of chronological data and developments in order to highlight the major changes 

that have occurred in the last decade on national and regional scales. 

 

To obtain the most reliable information possible, the survey is organized as follows: 

1. Review of literature and existing information at country and subcountry level. 

2. Collection of information by country using a detailed questionnaire filled in by national experts, 

international consultants, or the AQUASTAT team at FAO. 

3. Compilation and critical analysis of the information collected using data-processing software 

developed for this survey, and selection of the most reliable information. 

4. Preparation of country profiles and submission to national authorities responsible for water 

resources or water management for verification, correction and approval. 

5. Preparation of the final profile, the tables and the figures presenting the information by country. 

6. Updating of the online database. 

7. Preparation of the general regional analysis, the figures and the regional tables. 

 

Where possible, AQUASTAT has made use of national capacity and competence. While collecting the 

information by country, preference was given to national experts as they have a better knowledge of 

their own country and easier access to national or so-called ‘grey’ documents, which are not available 

outside the country. 

 

This regional overview presents distinguishing features arising from the new data collected on a national 

scale for issues addressed in the seven country profiles. The interest of this new survey lies in the 

updating of data and in the trends during the last ten years. 

COUNTRY PROFILES 

The country profiles have been prepared in English. They describe the state of water resources, water 

uses and agricultural water management in the respective countries, particularities of each country, as 

well as problems met in the development of the water resources in general and irrigation in particular. 

Irrigation trends in the country and the prospects for water management in agriculture as described in 

the literature are summarized. The country profiles have been standardized and organized into the 

following sections: 

 

 Geography, climate and population 

 Economy, agriculture and food security 

 Water resources 

 Water use 

 Irrigation and drainage 

 Water management, policies and legislation related to water use in agriculture 

 Environment and health 

 Prospects for agricultural water management 

 Main sources of information 

 

Standardized tables are used for each country. A hyphen (-) indicates that no information is available. 

As most information is available only for a limited number of years, the tables present the most recent 

reliable information available at the time of their preparation and indicate the year to which it refers. In 

the online AQUASTAT Main Database, however, all available information is accessible, both for earlier 

years and for more recent years if received after the preparation of the country tables. 

 

The information in the country profiles is much more detailed than that in the previous AQUASTAT 

survey of the region. In order to establish a more complete picture of the agricultural water sector in 

http://www.fao.org/databases/maindatabase/
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each country, it addresses issues related to water and to irrigation that were not previously included. 

Some issues have been added in response to user demand. 

DATA COLLECTION, PROCESSING AND RELIABILITY  

The main sources of information were:  

 National policies and strategies, and water resources and irrigation master plans 

 National reports, yearbooks and statistics 

 Reports from FAO and other projects 

 International surveys 

 Results and publications from national and international research centres and universities 

 The Internet 

 

Furthermore, the following sources systematically provide certain data:  

 

 FAOSTAT. This is the only source used for variables of area (total, arable land and permanent 

crops) and population (total, rural, urban, female and male). FAOSTAT data on areas are 

provided every year by the countries through the FAO representations. As far as population is 

concerned, it should be noted that the original source for total, urban and rural population data 

is the United Nations Population Division, as indicated on the FAOSTAT website.  

 World Development Indicators. This is the World Bank’s premier annual compilation of data 

on development. This source provides the data on gross domestic product (GDP) and value 

added in agriculture. 

 The Joint Monitoring Programme (JMP) for water supply and sanitation. This is a joint 

programme of the World Health Organization (WHO) and the United Nations Children’s Fund 

(UNICEF), which provides access to data on improved water sources. 

 The United Nations Development Programme (UNDP). This provides the data on the Human 

Development Index (HDI) and Gender Inequality Index (GII). 

 

In total, more than 50 variables have been selected to be presented in the national tables that are included 

in the country profiles. They are standardized and ordered in categories corresponding to the various 

sections of the profile: basic statistics and population, renewable water resources, water use, irrigation 

and drainage. See the AQUASTAT series in the FAO Term portal for the definitions of the variables. 

Additional tables have been added to the country profiles where information is available, especially in 

order to specify regional or river basin data.  

 

In most cases, a critical analysis of the information is required in order to ensure the general coherence 

of information collected for a given country. Where several sources result in divergent or contradictory 

information, preference is given to information collected at national or sub-national level rather than at 

regional or world level. Moreover, except in the case of evident errors, official sources are privileged. 

As regards shared water resources, the comparison of information between countries has made it 

possible to verify and complete the data concerning the flows of transboundary rivers and to ensure 

coherence at a river basin level. This information has been added more in detail in the country water 

resources sheets, which can be accessed from the bottom menu in each of the country profile. 

 

In spite of these precautions, the accuracy, reliability and frequency with which information is collected 

vary considerably according to the region, the country and the category of information. These 

considerations are discussed in the profiles.  

 

Most of the trend tables in this regional analysis show the period 2002–2012 as the period between the 

two surveys for Eastern Europe as a whole. However, the country data show the exact year of the value. 

Even though the previous detailed survey dates back to 1995-1997, for most countries also later data are 

available in AQUASTAT on water uses and irrigation and therefore the 10-year period 2002-2012 was 

decided upon, rather than 1995-2005 or 1995-2012. 

http://faostat3.fao.org/home/E
http://www.un.org/esa/population/
http://data.worldbank.org/data-catalog/world-development-indicators
http://www.wssinfo.org/
http://hdr.undp.org/
http://www.fao.org/faoterm/en/
http://www.fao.org/countries-and-basins/country-profiles/
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GLOSSARY OF TERMS 

The following definitions have been used for the variables presented in the country profiles, the tables 

and the database. 

 

Access to improved drinking water sources (%) 
Percentage of the total population using improved water sources. An “improved” source is one that is 

likely to provide "safe" water, such as a household connection, a borehole, etc. Current information does 

not allow yet to establish a relationship between access to safe water and access to improved sources, 

but WHO and UNICEF are examining this relationship. Figures are provided by the WHO/UNICEF 

Joint Monitoring Programme for Water Supply and Sanitation (JMP) website. More details can be found 

on the website. 

 

Direct use of agricultural drainage water (km3/year; million m3/year) 
This is water withdrawn for agriculture but not consumed and returned. It can be recovered and reused 

and thus is considered to be a secondary source of water, contrary to primary water resources, which are 

the renewable freshwater resources. Like desalinated water and wastewater, it is also considered as a 

type of non-conventional water. 

 

Arable land (ha) 
Land under temporary crops (double-cropped areas are counted only once), temporary meadows for 

mowing or pasture, land under market and kitchen gardens and land temporarily fallow (less than five 

years). The abandoned land resulting from shifting cultivation is not included. Data for arable land is 

not meant to indicate the amount of land that is potentially cultivable. 

 

Area of the country (ha) 
Total area of the country, including area under inland water bodies. Possible variations in the data may 

be the result of updating and revisions of the country data and not necessarily to any change of area. 

 

Agricultural water managed area (ha) 
Sum of total area equipped for irrigation and areas with other forms of agricultural water management 

(non-equipped flood recession cropping area and non-equipped cultivated wetlands and inland valley 

bottoms). The classification adopted by AQUASTAT is presented in the following diagram and an 

explanation of each of the variables is given below. The classes in the white boxes are not separately 

mentioned in the AQUASTAT database. 

 

 
 

http://www.wssinfo.org/
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Average annual increase of the area equipped for irrigation (%) 
This increase is calculated using the following formula: new area = (1+i) n x old area, where ‘n’ is the 

number of years in the period considered between the two AQUASTAT surveys and ‘i’ is the average 

annual increase. The percentage is equal to (100 x i). 

 

Cropping intensity: irrigated area (%) 
The fraction of the cultivated area that is harvested. The cropping intensity may exceed 100 percent 

where more than one crop cycle is permitted each year on the same area. In AQUASTAT, the cropping 

intensity has been calculated on irrigated crops only, and becomes practically the ratio of the harvested 

irrigated areas over the area equipped for full control irrigation actually irrigated. Irrigation, by 

decoupling the crop production from the natural precipitation, increases cropping intensity in countries 

where temperatures are not a limiting factor. 

 

Cultivated area (ha) 
The sum of the arable land area and the area under permanent crops. 

 

Dam capacity (km3 or million m3) 
Total cumulative storage capacity of all dams in each country. The value indicates the sum of the 

theoretical initial capacities of all dams, which does not change with time. The amount of water stored 

within any dam is likely less than the capacity due to silting. Data on small dams may not be included, 

although their aggregate storage capacity is generally not significant. Detailed information on dams can 

be accessed in regional geo-referenced dam databases on AQUASTAT geo-referenced dam database. 

 

Dependency ratio (%) 
Indicator expressing the percent of total renewable water resources originating outside the country. This 

indicator may theoretically vary between 0 percent and 100 percent. A country with a dependency ratio 

equal to 0 percent does not receive any water from neighbouring countries. A country with a dependency 

ratio equal to 100 percent receives all its renewable water from upstream countries, without producing 

any of its own. This indicator does not consider the possible allocation of water to downstream countries. 

 

Desalinated water produced (km3/year; million m3/year) 
Water produced annually by desalination of brackish or salt water. It is estimated annually based on the 

total capacity of water desalination installations. 

 

Drained area in area equipped for irrigation (ha) 
Irrigated area where drainage is used as an instrument to control salinity, ponding and waterlogging. 

This refers mainly to the area equipped for surface irrigation and to the equipped lowlands. Areas 

equipped for sprinkler irrigation and for localized irrigation do not really need a complete drainage 

system, except perhaps some small structures to evacuate the water in case there might be heavy rainfall. 

Flood recession cropping areas are not considered as being drained. A distinction can be made between 

areas drained with surface drains (a system of drainage measures, such as natural or human-made drains 

meant to divert excess surface water away from an agricultural area in order to prevent inundation) and 

the area drained with subsurface drains (a human-made system that induces excess water and dissolved 

substances to flow through the soil to open wells, moles, pipe drains and/or open drains, from where it 

can be evacuated for final disposal). 

 

Drained area in non-irrigated cultivated area (ha) 
Area cultivated and not irrigated, where drainage is used to remove excess water from the land surface 

and/or the upper soil layer to make humid/wet land more productive. A distinction should be made 

between drainage in humid countries and drainage in semi-arid countries. In humid countries, it refers 

mainly to the areas which normally are flooded and where flood mitigation has taken place. A distinction 

could be made between ‘pumped’ drainage, ‘gravity’ drainage and ‘tidal’ drainage. In semi-arid 

countries, it refers to the area cultivated and not irrigated where drainage is used to remove excess water 

from the land surface and/or upper soil layer to make humid/wet land more productive. 

http://www.fao.org/databases/dams/
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Drained cultivated area: total (ha) 
Sum of the drained portions of area equipped for irrigation and non-irrigated land area. 

 

Exploitable water resources regular renewable groundwater (km3/year; million m3/year) 
Average groundwater flow that is available 90 percent of the time, and economically/ environmentally 

viable to extract. 

 

Exploitable water resources: regular renewable surface water (km3/year; million m3/year) 
Annual average quantity of surface water that is available 90 percent of the time. In practice, it is 

equivalent to the low water flow of a river. It is the resource that is offered for withdrawal or diversion 

with a regular flow. 

 

Exploitable water resources: irregular renewable surface water (km3/year; million m3/year) 
Irregular surface water resources are equivalent to the variable component of water resources (e.g. 

floods). It includes the seasonal and inter-annual variations, i.e. seasonal flow or flow during wet years. 

It is the flow that needs to be regulated. 

 

Exploitable water resources: total (km3/year; million m3/year) 
Exploitable water resources (also called manageable water resources or water development potential) 

are considered to be available for development, taking into consideration factors such as: the economic 

and environmental feasibility of storing floodwater behind dams, extracting groundwater, the physical 

possibility of storing water that naturally flows out to the sea, and minimum flow requirements 

(navigation, environmental services, aquatic life, etc). Methods to assess exploitable water resources 

vary from country to country. 

 

Flood-protected area (ha) 
Area of land protected by flood control structures. 

 

Flood-recession cropping area: non-equipped but cultivated (ha) 
Areas along rivers where cultivation occurs in the areas exposed as floods recede and where nothing is 

undertaken to retain the receding water. The special case of floating rice is included in this category. 

 

Fossil groundwater: abstraction (km3/year; million m3/year; for a given period) 
Annual amount abstracted from deep aquifers with a very low rate of renewal (less than one percent per 

year) so considered to be non-renewable or ‘fossil’. 

 

Full control irrigation: area equipped for localized irrigation (ha) 
Localized irrigation is a system where the water is distributed under low pressure through a piped 

network, in a pre-determined pattern, and applied as a small discharge to each plant or next to it. There 

are three main categories: drip irrigation (where drip emitters are used to apply water slowly to the soil 

surface), spray or micro-sprinkler irrigation (where water is sprayed to the soil near individual plants or 

trees) and bubbler irrigation (where a small stream is applied to flood small basins or the soil adjacent 

to individual trees). The following terms are sometimes used to refer to localized irrigation: micro-

irrigation, trickle irrigation, daily flow irrigation, drop-irrigation, sip irrigation, diurnal irrigation. 

 
Full control irrigation: area equipped for sprinkler irrigation (ha) 
A sprinkler irrigation system consists of a pipe network, through which water moves under pressure 

before being delivered to the crop through sprinkler nozzles. The system basically simulates rainfall in 

that water is applied through overhead spraying. These systems are also known as overhead irrigation 

systems. 

 

Full control irrigation: area equipped for surface irrigation (ha) 
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Surface irrigation systems are based on the principle of moving water over the land by simple gravity to 

moisten the soil. They can be subdivided into furrow, borderstrip and basin irrigation (including 

submersion irrigation of rice). Manual irrigation using buckets or watering cans is also included. Surface 

irrigation does not refer to the method of transporting the water from the source up to the field, which 

may be done by gravity or by pumping. 

 

Full control irrigation: total area equipped (ha) 
This is the sum of surface irrigation, sprinkler irrigation and localized irrigation. 

 
Full control irrigation area actually irrigated (ha) 
Part of area equipped for full control irrigation that is actually irrigated in any given year. Irrigated land 

that is cultivated more than once a year is counted only once. 

 

Full control irrigation: area equipped irrigated from groundwater (ha) 
Portion of the full control irrigation area that is irrigated from water from wells (shallow wells and deep 

tube wells) or springs. The water can be primary freshwater or secondary freshwater (agricultural 

drainage water and wastewater returned to the system). 

 

Full control irrigation: area equipped irrigated from surface water (ha) 
Portion of the full control irrigation area that is irrigated from water from rivers or lakes (reservoirs, 

pumping or diversion). The water can be primary freshwater or secondary freshwater (agricultural 

drainage water and wastewater returned to the system). 

 

Full control irrigation: area equipped irrigated from mixed sources of water (ha) 
Portion of the full control irrigation area that is irrigated from mixed surface water and groundwater. 

The water can be primary freshwater or secondary freshwater (agricultural drainage water and 

wastewater returned to the system). 

 

Full control irrigation schemes (ha) 
Areas of irrigation schemes, usually classified as large, medium, and small schemes. Criteria used in 

this classification are given in the tables. 

 

Gender Inequality Index (GII) 
The Gender Inequality Index (GII) is built on the same framework as the Human Development Index 

(HDI) — to better expose differences in the distribution of achievements between women and men. It 

measures the human development costs of gender inequality, thus the higher the GII value the more 

disparities between females and males. The GII values vary tremendously across countries, they range 

from 0.021 to 0.733. Countries with high gender inequality also experience more unequal distribution 

of human development [equality = 0; inequality = 1]. 

 

Gross domestic product (GDP) 
GDP at purchaser’s prices is the sum of gross value added by all resident producers in the economy plus 

any product taxes and minus any subsidies not included in the value of the products. It is calculated 

without making deductions for depreciation of fabricated assets or for depletion and degradation of 

natural resources. Data are in current United States dollars (US$). Dollar figures for GDP are converted 

from domestic currencies using single year official exchange rates. For a few countries where the official 

exchange rate does not reflect the rate effectively applied to actual foreign exchange transactions, an 

alternative conversion factor is used. 

 

Harvested irrigated crop area (ha) 
Total harvested irrigated crop area. It refers to the crops grown under full control irrigation. Areas under 

double irrigated cropping (same area cultivated and irrigated twice a year) are counted twice. Therefore 

the total area may be larger than the full control equipped area, which gives an indication of the cropping 

intensity. The total is only given if information on all irrigated crops in the country is available. 
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Human Development Index (HDI) 
This is a summary measure of human development. It measures the average achievements in a country 

in three basic dimensions of human development: 

1. a long and healthy life, as measured by life expectancy at birth;  

2. knowledge, as measured by the adult literacy rate (with two-thirds weight) and the combined 

primary, secondary and tertiary gross enrolment ratio (with one-third weight); 

3. a decent standard of living, as measured by GDP per capita (Purchasing Power Parity US$). 

Figures provided by UNDP website. 

 

Irrigation: area equipped (ha) 
Area equipped to provide water (via irrigation) to crops. It includes areas equipped for full control 

irrigation, equipped lowland areas, irrigated pastures, and areas equipped for spate irrigation. 

 

Irrigation: area equipped for irrigation actually irrigated (ha) 
Part of area equipped for irrigation that is actually irrigated in any given year. It refers to the physical 

area. Irrigated land that is cultivated more than once a year is counted only once. 

 

Irrigation potential (ha) 
Area of potentially irrigable land. Country/regional studies assess this value according to different 

methods. For example, some consider only land resources, others consider land resources plus water 

availability, others include economical aspects in their assessments (such as distance and/or difference 

in elevation between the suitable land and the available water) or environmental aspects, etc. If available, 

this information is given in the individual country profiles. The figure includes the area already under 

agricultural water management. 

 

Lowland areas: area equipped for irrigation (ha) 
The land equipped for irrigation in lowland areas includes: 

 cultivated wetland and inland valley bottoms (IVB) that have been equipped with water control 

structures for irrigation and drainage (intake, canals, etc.); 

 areas along rivers where cultivation occurs making use of structures built to retain receding 

flood water; 

 developed mangroves and equipped delta areas. 

 

Permanent crops (ha) 
Crops are divided into temporary and permanent crops. Permanent crops are sown or planted once and 

then occupy the land for some years and do not need to be replanted after each annual harvest, such as 

cocoa, coffee and rubber. This category includes flowering shrubs, fruit trees, nut trees and vines, but 

excludes trees grown for wood or timber. 

 

Precipitation in depth: average (mm/year) 
Long-term average (over space and time) of annual endogenous precipitation (produced in the country) 

in depth. 

 

Precipitation in volume: average (km3/year; million m3/year) 
Long-term average (over space and time) of annual endogenous precipitation (produced in the country) 

in volume. 

 

Population: total (inhabitants) 
According to the FAO definition, the total population usually refers to the present-in-area (de facto) 

population, which includes all persons physically present within the present geographical boundaries of 

countries at the mid-point of the reference period. 

 

 

http://hdrstats.undp.org/en/indicators/default.html
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Population: urban, rural (inhabitants) 
Usually the urban area is defined and the remainder of the total population is defined as rural. In practice, 

the criteria adopted for distinguishing between urban and rural areas vary from country to country. 

However, these criteria can be roughly divided into three major groups: classification of localities of a 

certain size as urban; classification of administrative centres of minor civil divisions as urban; and 

classification of centres of minor civil divisions on a chosen criterion which may include type of local 

government, number of inhabitants or proportion of population engaged in agriculture. Thus, the urban 

and rural population estimates in this domain are based on the varying national definitions of urban 

areas. 

 

Population affected by water-related diseases (inhabitants) 
Three types of water-related diseases exist: 

 water-borne diseases are those diseases that arise from infected water and are transmitted when 

the water is used for drinking or cooking (for example cholera, typhoid); 

 water-based diseases are those in which water provides the habitant for host organisms of 

parasites ingested (for example shistomasomiasis or bilharzia); 

 water-related insect vector diseases are those in which insect vectors rely on water as habitat 

but transmission is not through direct contact with water (for example malaria, onchocerciasis 

or river blindness, elephantiasis). 

 

Power irrigated area as percentage of total area equipped for irrigated (%) 
Percent of irrigation area where pumps are used for water supply from the source to the scheme, 

expressed in percentage. It includes also areas where water is drained out with human- or animal-driven 

water lifting devices. 

 

Renewable water resources: internal (km3/year; million m3/year) 
Internal Renewable Water Resources (IRWR): long-term average annual flow of rivers and recharge of 

aquifers generated by endogenous precipitation. Double counting of surface water and groundwater 

resources is avoided by deducting the overlap from the sum of the surface water and groundwater 

resources. 

 

Renewable water resources: external (km3/year; million m3/year) 
External Renewable Water Resources (ERWR) are that part of the country’s renewable water resources 

that are not generated within the country. They include inflows from upstream countries (groundwater 

and surface water), and part of the water of border lakes or rivers. ERWR take into account the quantity 

of flow reserved by upstream (incoming flow) and/or downstream (outflow) countries through formal 

or informal agreements or treaties. Therefore, it may vary with time. In extreme cases, it may be negative 

when the flow reserved to downstream countries is more than the incoming flow. 

 

Renewable water resources: total (km3/year; million m3/year) 
Total Renewable Water Resources (TRWR): the sum of internal renewable water resources (IRWR) and 

external renewable water resources (ERWR). It corresponds to the maximum theoretical yearly amount 

of water actually available for a country at a given moment. 

 

Return flow 
The part of the water withdrawn from its source which is not consumed and returns to its source or to 

another body of surface water or groundwater. Return flow can be divided into non-recoverable flow 

(flow to salt sinks, uneconomic groundwater or flow of insufficient quality) and recoverable flow (Flow 

to rivers or infiltration into groundwater aquifers). 

 

Safe yield of water systems (km3/year; million m3/year) 
Amount of water (in general, the long term average amount) which can be withdrawn from the 

groundwater basin or surface water system without causing undesirable results. This concept concerns 
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mostly groundwater (flow extractable without over exploitation). For the rivers, it is more common to 

speak of reserved flow (reservation constraint for the environment). 

 

Salinized area by irrigation (ha) 
Irrigated area affected by salinization, including formerly irrigated land abandoned because of declining 

productivity caused by salinization. It does not include naturally saline areas. In general, each country 

has its own definition of salinized area. 

 

Spate irrigation: equipped area for irrigation (ha) 
Spate irrigation (sometimes referred to as floodwater harvesting) is an irrigation practice that uses the 

floodwaters of ephemeral streams (wadi) and channels it through short steep canals to bunded basins 

where cropping takes place. A dam is often built in the wadi to be able to divert the water whenever it 

arrives. These systems are in general characterized by a very large catchment upstream (200-5000 ha) 

with a ratio of “catchment area: cultivated area” = between 100:1 - 10 000:1. There are two types of 

spate irrigation: 

1. floodwater harvesting within streambeds, where turbulent channel flow is collected and spread 

through the wadi where the crops are planted; cross-wadi dams are constructed with stones, 

earth, or both, often reinforced with gabions; 

2. floodwater diversion, where the floods - or spates - from the seasonal rivers are diverted into 

adjacent embanked fields for direct application. A stone or concrete structure raises the water 

level within the wadi to be diverted to the nearby cropping areas. 

 

Temporary crops area (ha) 
Physical area planted with non-permanent crops. Areas cropped several times per year should be counted 

once. This item does not include: 1) temporarily fallow land (which is included in arable land) or 2) 

areas planted with permanent crops. 

 

Wastewater: produced volume of municipal wastewater (km3/year; million m3/year) 
Annual volume of domestic, commercial and industrial effluents, and storm water runoff, generated 

within urban areas. 

 

Wastewater: treated volume of municipal wastewater (km3/year; million m3/year) 
Treated wastewater (primary, secondary and tertiary) annually produced by municipal wastewater 

treatment facilities in the country.  

Primary treatment: municipal wastewater effectively treated by a physical and/or chemical process 

involving settlement of suspended solids, or other process in which the BOD5 of the incoming 

wastewater is reduced by at least 20 percent and the total suspended solids of the incoming wastewater 

are reduced by at least 50 percent before discharge. Treatment processes can include: sedimentation 

tank, septic tank, skimming, chemical enhanced primary treatment. 

Secondary treatment: municipal wastewater effectively treated by a process generally involving 

biological treatment with a secondary settlement or other process, resulting in a BOD removal of at least 

70 percent and a COD removal of at least 75 percent before discharge. Treatment processes can include: 

aerated lagoon, activated sludge, up-flow anaerobic sludge blanket, trickling filters, rotating biological 

contactors, oxidation ditch, settling basin digester. For the purpose of this database, natural biological 

treatment processes are also considered under secondary treatment as the constituents of the effluents 

from this type of treatment is similar to the conventional secondary treatment. Natural biological 

treatment refers to the process other than conventional wastewater treatment (primary, secondary, 

tertiary). This treatment makes use of natural bio-chemical processes to treat wastewater and can 

include: waste stabilization pond, constructed wetlands, overland treatment, nutrient film techniques, 

soil aquifer treatment, high-rate algal pond, floating aquatic macrophyte systems. 

Tertiary treatment: municipal wastewater effectively treated by a process in addition to secondary 

treatment of nitrogen and/or phosphorous and/or any other specific pollutant affecting the quality or a 

specific use of water: microbiological pollution, colour, etc. This treatment is meant to remove at least 

95 percent for BOD and 85 percent for COD and/or a nitrogen removal of at least 70 percent and/or a 

phosphorus removal of at least 80 percent and/or a microbiological removal. Treatment process can 
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include: membrane filtration (micro-; nano-; ultra- and reverse osmosis), infiltration / percolation, 

activated carbon, disinfection (chlorination, ozone, UV). 

 

Wastewater: direct use of treated municipal wastewater (km3/year; million m3/year) 
Treated municipal wastewater (primary, secondary, tertiary effluents) directly used, i.e. with no or little 

prior dilution with freshwater during most of the year. 

 

Water managed area (ha) 
See Area under agricultural water management. 

 

Water withdrawal for agriculture (km3/year; million m3/year) 
Annual quantity of self-supplied water withdrawn for irrigation, livestock and aquaculture purposes. It 

can include water from primary renewable and secondary freshwater resources, as well as water from 

over-abstraction of renewable groundwater or withdrawal from fossil groundwater, direct use of 

agricultural drainage water, direct use of (treated) wastewater, and desalinated water. Water for the dairy 

and meat industries and industrial processing of harvested agricultural products is included under 

industrial water withdrawal. 

 

Water withdrawal for livestock (km3/year; million m3/year) 
Some countries include this in municipal water withdrawal, others in agricultural water withdrawal. 

 

Water withdrawal for municipal use (km3/year; million m3/year) 
Annual quantity of water withdrawn primarily for the direct use by the population. It can include water 

from primary renewable and secondary freshwater resources, as well as over-abstraction of renewable 

groundwater or withdrawal of fossil groundwater, direct use of agricultural drainage water, direct use of 

(treated) wastewater, and desalinated water. It is usually computed as the total water withdrawn by the 

public distribution network. It can include that part of the industries which is connected to the municipal 

network. The ratio between the net consumption and the water withdrawn can vary from 5 to 15 percent 

in urban areas and from 10 to 50 percent in rural areas. 

 

Water withdrawal for industry (km3/year; million m3/year) 
Annual quantity of water withdrawn for industrial uses. It includes renewable primary renewable and 

secondary freshwater resources, as well as over-abstraction of renewable groundwater or withdrawal of 

fossil groundwater, direct use of agricultural drainage water, direct use of (treated) wastewater, and 

desalinated water. Usually, this sector refers to self-supplied industries not connected to any distribution 

network. It includes water for the cooling of thermoelectric and nuclear power plants, but it does not 

include hydropower. Water withdrawn by industries that are connected to the public supply network is 

generally included in municipal water withdrawal. 

 

Water withdrawal: total (km3/year; million m3/year) 
Annual quantity of freshwater withdrawn for agricultural, industrial and municipal purposes. It can 

include water from primary renewable and secondary freshwater resources, as well as over-abstraction 

of renewable groundwater or withdrawal of fossil groundwater, direct reuse of agricultural drainage 

water, direct use of (treated) wastewater, and desalinated water.  It does not include in-stream uses, 

which are characterized by a very low net consumption rate, such as recreation, navigation, hydropower, 

inland capture fisheries, etc. 

 

Waterlogged area by irrigation (ha) 
Part of the land that is waterlogged because of irrigation. Waterlogging occurs on land where the water 

table is located at or near the surface, resulting in a decline in crop yields. Irrigation can contribute to 

the raising of the level of the aquifers. The non-saturated area of soils can become too small and the 

soils are over-saturated with water. If recharge to groundwater is greater than natural drainage, there is 

a need for additional drainage to avoid waterlogging. 
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Wetlands and inland valley bottoms 
Wetlands and inland valley bottoms (IVB) that have not been equipped with water control structures but 

are used for cropping. Often found in Africa, wetlands and IVB will have limited (mostly traditional) 

arrangements to regulate water and control drainage. 
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Regional Analysis - Eastern Europe 
 
In this section, the water resources and irrigation situation in the seven Eastern Europe countries – 

Belarus, Estonia, Latvia, Lithuania, Republic of Moldova, Russian Federation and Ukraine – is analyzed 

and compared. 

 

The analysis presents distinguishing features arising from the new data collected on a national scale for 

issues addressed in the seven country profiles available online. The focus is on land use and population, 

water resources and use, irrigation and drainage, trends in water withdrawal and irrigation development, 

the legislative and institutional framework for water management, environment and health, and 

prospects for agricultural water management as perceived by the countries. 

GEOGRAPHY, CLIMATE AND POPULATION 

The seven countries forming the Eastern Europe region are determined by the Regional distribution 

adopted by AQUASTAT (Figure 1), following the geographical regions given in 

FAO’s Water Report 23 “Review of world water resources by country” (2003). The seven countries are 

Belarus, Estonia, Latvia, Lithuania, Republic of Moldova, Russian Federation and Ukraine that all were 

part of the Union of Soviet Socialist Republics (USSR) before their independence in 1991. 

 

In the previous detailed survey on the countries of the Former Soviet Union (1997), Belarus, the 

Republic of Moldova and Ukraine were grouped into the Eastern Europe subregion, Estonia, Latvia and 

Lithuania in the Baltic States subregion and the Russian Federation was considered alone another 

subregion. That survey distinguished two more subregions: Caucasus with Armenia, Azerbaijan and 

Georgia, and Central Asia with Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan. In 

AQUASTAT, the Caucasus subregion has now been included in the Middle East region, mainly because 

of the transboundary water resources shared principally with other countries in the Middle East region, 

and Central Asia is considered to be a region on its own, including also Afghanistan, as indicated also 

in the regional division in Water Report 23.  

 

The present survey of Eastern Europe does not consider subregions. The main reason is that the Russian 

Federation is huge compared with the other countries, with an area covering 94 percent of the area of 

the region and renewable water resources accounting for 97 of the renewable water resources of the 

region, making a division in subregions somehow meaningless. 

 

The total area of Eastern Europe is just over 18 million km², or 14 percent of the world's emerged 

landmass (Table 1 and Table 20). Out of the seven countries in the region, the Russian Federation 

represents 94.4 percent, Ukraine 3.3 percent and Belarus 1.1 percent of the region’s total area. The four 

smallest countries – Estonia, Latvia, Lithuania and the Republic of Moldova – together comprise barely 

1.2 percent of the total area. The region has access to the Arctic Ocean in the north, the Pacific Ocean 

in the east, the Black Sea and the Caspian Sea in the southwest, and the Baltic Sea in the northwest. The 

region borders 12 countries: The Democratic People’s Republic of Korea, China, Mongolia, 

Kazakhstan, Azerbaijan, Georgia, Romania, Hungary, Slovakia, Poland, Finland and Norway. In 2013, 

the cultivated area was an estimated 169 million ha, which is 9 percent of the total area and 62 percent 

of the agricultural area of the region (Table 1). In the Republic of Moldova 62 percent of the total area 

and 86 percent of the agricultural area is cultivated, while in the Russian Federation just 7 percent of the 

total area is cultivated but 57 percent of the agricultural area. 

http://www.fao.org/3/Y4473E/y4473e.pdf
http://www.fao.org/docrep/W6240E/W6240E00.htm
http://www.fao.org/countries-and-basins/regional-overviews/
http://www.fao.org/countries-and-basins/regional-overviews/
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Belarus has a moderate continental climate, with cool humid winters and warm summers. Estonia, Latvia 

and Lithuania lie in the transition zone between maritime and continental climate. The Baltic Sea warms 

up the coastal zone in winter and has a cooling effect, especially in spring. The Republic of Moldova 

has two climatological zones: the semi-arid and warm steppe zone, covering the south of the country 

(45 percent) and the moderately warm forested steppe zone, covering the northern and central parts of 

the country (55 percent). In Ukraine there are four agro-climatological zones: the humid zone in the 

northwest (35 percent of the country); the warm zone in the eastern and central forested steppe (25 

percent); the semi-arid zone in the so-called northern steppe and the far east of the country (25 percent); 

and the arid zone in the south (15 percent). In the Russian Federation seven climatic zones can be 

distinguished: polar in the far north (5 percent of the country), subpolar in the north (10 percent), 

moderately cool in the half of the country with continental features increasing towards east (50 percent), 

moderately cool maritime in the coast near Japan (2 percent), moderately warm in the Moscow region 

and near the Baltic Sea (18 percent), moderately warm and semi dry at the shore of the Sea of Azov in 

the Volga region and in the southern fringes in Siberia (10 percent), and moderately warm and dry in 

the northeastern foot of Caucasus up to the Volga mouth (5 percent). 

 

The average annual midday temperature in Belarus is 6°C, varying from -4.5°C to -8°C in January to 

17°C to 18.5°C in July. Some parts of Belarus experience sub-zero temperatures for more than a third 

of the year. The average annual temperature in the Baltic countries is about 6-8°C. The summers are 

moderately warm with average temperature in July of 17°C in Estonia and Latvia and 19ºC in Lithuania¬ 

and winters are moderately cold with average temperature in January-February of –5°C in Estonia and 

Latvia and -3ºC in Lithuania. In the Republic of Moldova average temperatures vary between -4.5 °C in 

January and 22 °C in July. Average temperatures in Ukraine range from -4°C to January and 23°C in 

July. In the Russian Federation the warmest month average temperatures vary between 0°C in the Far 

North region and 25°C in the northeastern foot of the Caucasus, while the coldest month average 

temperatures vary between less than -20°C in the Far North and North region and 0ºC to -10 ºC in the 

northeastern foot of the Caucasus. 

 

Average annual precipitation (Figure 2) is an estimated 467 mm, varying, from 450 mm in the Republic 

of Moldova and 460 mm in the Russian Federation to 656 in Lithuania and 667 mm in Latvia. Belarus 

has an average annual rainfall of 618 mm, ranging from 550 mm in the southeast to 800 mm on the 

highest areas in the centre of the country. In Estonia, the average precipitation is 626 mm/year, ranging 

from 520 mm on some islands to almost 730 mm in the uplands. In Latvia, average annual precipitation 

ranges from 600 mm in the Coastal region to 700-850 mm in the Vidzeme region in the northeast and 

in the Kurzeme region in the west. In Lithuania, the average annual precipitation ranges from less than 

550 mm in the north to a maximum of more than 846 mm in the Zemaiciai hills. In the Republic of 

Moldova, the average annual precipitation varies from 370 mm in the extreme south to 550 mm in the 

north. In the Russian Federation, average annual precipitation ranges from less than 200 mm at the 

mouth of the Volga river in the southwest, in the central part of the far east (Yakutsk), and on the Arctic 

Ocean coast east of the mouth of the Lena river, up to 1 000 mm in the mountains of the far east. In 

Ukraine, the average annual precipitation is estimated at 565 mm, ranging from 360 mm in the arid zone 

in the south to 1 600 mm in the Carpathian mountains. 

 

In 2015, the total population was an estimated 208 million inhabitants, representing 2.8 percent of the 

world’s population (Table 2 and Table 20). The Russian Federation is by far the most populous country 

in absolute terms, accounting for 69 percent of the total population in Eastern Europe. However, due to 

the size of the country its population density is by far the lowest with 8 inhabitants/km², against 120 

inhabitants/km² in the Republic of Moldova. The low population density in the Russian Federation 

makes that also for the region as a whole the population density is, with 11 inhabitants/km², the lowest 

in the world. The annual demographic growth rate was estimated at minus 0.1 percent for the period 

2014–2015, compared to plus 1.2 percent globally. During the period 2005–2015, annual population 

growth ranged from minus 0.01 percent in Russian Federation to minus 1.5 percent in Lithuania, with a 

regional average annual growth rate of minus 0.15 percent. 
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The population of Eastern Europe is predominantly urban. Only 28 percent is rural, compared to 46 

percent for the world as a whole (Table 2 and Table 20). The rural population varies from 62 percent in 

the Republic of Moldova to 25 percent in Belarus. 

 

In 2015, around 97 percent of the total population of Eastern Europe, 98 percent of the urban and 93 

percent of the rural, had access to improved drinking water sources (Table 3). 

ECONOMY, AGRICULTURE AND FOOD SECURITY  

The sum of national Gross Domestic Products (GDPs) in Eastern Europe amounted to US$2 182 081 

million in 2014, which is 3 percent of the world GDP. This corresponds to a GDP of about US$10 479 

per inhabitant, ranging from less than US$2 000 per inhabitant in the Republic of Moldova to almost 

US$20 000 per inhabitant in Estonia. Based on the Human Development Index (HDI), out of a total of 

188 countries for which information was available in 2014, Estonia holds the best place at 30, Lithuania 

37, Latvia 46, Belarus and Russian Federation 50, Ukraine 81 and the Republic of Moldova 107. Based 

on the Gender Inequality Index (HDI), out of a total of 155 countries for which information was available 

in 2014, Lithuania holds the best (i.e. most gender equal) place at 23, Belarus 31, Estonia 33, Latvia 36, 

Republic of Moldova 50, Russian Federation 54 and Ukraine 57 (Table 2). 

 

In 2014, the primary sector (agriculture) contributed 5 percent to the GDP of the region, ranging from 3 

percent in Latvia and Lithuania to 15 percent in the Republic of Moldova (Table 2). 

 

Pre-independence water allocation and irrigation system infrastructure were well maintained and 

operated with massive funding from the central government of the Former Soviet Union. Since 

independence, the political, institutional and technical situation has changed in the Eastern Europe 

countries. Political transition from a planned to a market economy has introduced ‘new’ concepts such 

as land tenure, water rights and different kinds of ownership. Institutional changes are described as a 

transition from former state collective farms – kholkhoz and sovkhoz – to smaller private farms (FAO, 

2013). 

 

Belarus was heavily affected by the accident at the nuclear power plant at Chernobyl (1986), which is 

located just over the border in the southeast in neighbouring Ukraine. Seventy percent of the radiation 

is estimated to have fallen on Belarus carried by prevailing winds at the time of the accident. About 1.8 

million ha or 20 percent of the agricultural land in Belarus is estimated to be contaminated. However, 

in spite of this contamination, cropping has not been totally suspended. In 2008, only 248 700 ha were 

reported to have been taken out of the agricultural use. From 1991–1995, all sectors of the national 

economy were affected by the profound economic crisis, due to the collapse of the Soviet Union. About 

80 percent of all industry remains in state hands. Most of the Trans-European railway main lines and 

highways, oil and gas pipelines, air routes and waterways between West Europe and Asia converge in 

Belarus.  

 

Estonia, Latvia and Lithuania are members of the European Union (EU) since 2004. These countries 

have a modern market-based economy. 

 

In the Republic of Moldova, agriculture has traditionally been a major component of the country’s 

economy. In the Soviet era, the country produced 40 percent of the Soviet Union’s tobacco, 10 percent 

of its fruits and 5 percent of its vegetables, while it represented only 0.15 percent of the total area of the 

Soviet Union. However, the breakdown of collective and state farms after independence had a negative 

impact on growth in the agricultural sector. The country’s location makes it prone to marked changes in 

weather conditions, resulting in fluctuating agricultural production. 

 

Since the end of the Soviet Union, the Russian Federation has moved from a centrally-planned economy 

towards a more market-based economy. Economic reforms in the 1990s privatized most industry, with 

notable exceptions in the energy and defence-related sectors. However, the protection of property rights 

is still weak and the private sector remains subject to heavy state interference. The Russian Federation 
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is one of the world's leading producers of oil and natural gas, and is also a top exporter of metals such 

as steel and primary aluminium. The agricultural production potential is distributed extremely unevenly 

within the country. It is limited mainly to the south of the European part and small areas on the southern 

fringes of Siberia as well as areas in the Far Eastern region.  

 

In Ukraine, the sudden loss of state agricultural subsidies after independence in 1991 had an enormous 

effect on the agricultural sector: grain production fell by 50 percent over a ten-year period and farms 

were forced to cope with inefficient machinery because no funds were available for capital investment. 

However, farmers’ decisions regarding crop selection and management became increasingly market-

based, which contributed to increased efficiency in both the livestock and the crop production sectors. 

 

Cereals are the most important crops in the region. Other important crops are sunflower, rape, potatoes, 

vegetables, sugar beet, pulses, fodder and pastures. The main permanent crops are berries and fruits. In 

the Republic of Moldova vineyards are also important. 

WATER RESOURCES 

Renewable water resources (primary freshwater) 

This survey distinguishes between internal renewable water resources (IRWR) and total renewable water 

resources (TRWR). IRWR is that part of a country’s water resources generated by endogenous 

precipitation (produced in the country). Calculation of IRWR involves adding surface water flow and 

groundwater recharge and subtracting the overlap. TRWR is calculated by adding IRWR and external 

flow. This is a measure of the maximum theoretical amount of water available to a country without 

considering its technical, economic or environmental limitations.  

 

External renewable water resources (ERWR) correspond to the part not generated in the country. It 

includes flows coming from upstream countries (surface water and groundwater) and part of the water 

of transboundary lakes and rivers. Often, exchanges between countries are further complicated because 

rivers cross the same border several times. This is especially the case in several of the Former Soviet 

Union countries. Part of the incoming water flow may originate in the same country that the river enters, 

making it necessary to calculate a “net” inflow to avoid double counting of the resources. More 

information on the methodology and terms related to water resources used in AQUASTAT is available 

on the water resources page and in the AQUASTAT series of the FAO Term portal. 

 

The volume of annual precipitation in Eastern Europe is an estimated 8 464 km³. This volume is equal 

to a regional average depth of 467 mm/year, compared to a global average of 814 mm/year, but with 

significant disparities between and within countries. At country-level, the driest country is the Republic 

of Moldova with 450 mm/year on average, and the wettest is Latvia with 667 mm/year (Table 4). 

 

Long-term average annual IRWR in Eastern Europe are estimated at 4 448 km³, representing 10 percent 

of the world's total (Table 4 and Table 20). In absolute terms the Russian Federation, covering 94 percent 

of the total area of the region, has by far the largest amount of IRWR, 4 312 km³/year, which is almost 

97 percent of the region's water resources. However, water resources in the Russian Federation are very 

unevenly distributed in relation to the population. The European part, where 80 percent of the country's 

population and industry is concentrated, has just about 10 percent of the country’s total renewable water 

resources. The huge distances between the Siberian and European basins make it practically impossible 

to transfer water from Siberia to the European part of the Russian Federation. Transfer projects were 

considered in the past but encountered several problems, including environmental ones. Ukraine, 

covering 3 percent of the total area of the region, follows with IRWR of 55 km³ or 1.2 percent of the 

region’s water resources. The remaining five countries, covering together 3 percent of the total area of 

the region, account for the remaining 1.8 percent of the IRWR of the region or about 81 km³ (Table 4). 

 

IRWR per inhabitant are 21 383 m³ in 2015, which is more than 3.5 times the global average of 5 829 

m³. This high figure is mainly due to the Russian Federation which has IRWR of more than 30 000 

http://www.fao.org/overview/methodology/water-resources/
http://www.fao.org/faoterm/en/
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m³/inhabitant. For the other countries it ranges from almost 10 000 m³/inhabitant in Estonia to less than 

400 m³/inhabitant in the Republic of Moldova (Table 4 and Table 20). 

 

The distribution of TRWR is different because of transboundary water flows. For, example in the 

Republic of Moldova IRWR are 398 m³/inhabitant, while TRWR are 3 015 m³/inhabitant due to 

incoming flow mainly from Ukraine. In Ukraine these figures are 1 229 m³ and 3 911 m³ respectively, 

due to inflow mainly from Belarus and also from the Republic of Moldova. Thus, while both countries 

have IRWR of less than 1 700 m³/inhabitant per year which is considered to be a threshold below which 

there is an indication of water stress, the TRWR per inhabitant (Figure 3) of both countries are above 

this threshold, which indicates no water stress. The dependency ratio (Figure 4), or percent of total 

renewable water resources originating outside the country, is 87 percent and 69 percent respectively for 

these two countries. Conversely, in Estonia and the Russian Federation the dependency ratio is estimated 

at only 1 percent and 5 percent respectively (Table 4). It should also be noted that while the national-

level figures indicate no water stress, in all countries certain areas are confronted with water stress 

(<1 700 m³ per inhabitant per year and/or water scarcity (<1 000 m³ per inhabitant per year). 

Other sources of water 

Water scarcity forces countries to find alternative ways to satisfy the demand for water. Other sources 

of water may include: 

 fossil groundwater 

 overexploitation of renewable groundwater 

 secondary freshwater, which includes (treated) wastewater and/or agricultural drainage water 

returned to the system 

 non-conventional sources of water, which include desalinated water and direct use of (treated) 

wastewater and/or direct use of agricultural drainage water 

No information is available on the use of fossil groundwater. Latvia mentions overexploitation of 

renewable groundwater resources meaning that groundwater withdrawal is higher than groundwater 

recharge, which leads to problems that include lowering of the groundwater table and sea water 

intrusion. 

Figures on the direct use of treated municipal wastewater are available for only two out of the seven 

countries. Latvia reported 12 million m³ in 2009 and Lithuania 5 million m³ in 2009 (Table 5). Figures 

on direct use of agricultural drainage water and desalination water produced in the region are not 

available. 

Dams 

Total dam capacity in Eastern Europe is 865 700 million m³, of which 92.6 percent is in the Russian 

Federation, 6.4 percent in Ukraine and 1 percent in Belarus, Estonia, Latvia, Lithuania and the Republic 

of Moldova together (Table 6). There are 44 dams with a capacity of more than 1 000 million m³ each, 

of which 36 in the Russian Federation, 7 in Ukraine and 1 in Belarus. Most are multipurpose dams for 

hydropower production and water supply. In total, these 44 large dams account for 846 554 million m³, 

or 98 percent of total dam capacity in Eastern Europe. Bratsk dam in the Russian Federation, completed 

in 1964, has the largest capacity (169 000 million m³). The Krasnoyarsk, Zeya and Ust-Ilim dams, also 

in the Russian Federation, follow with a capacity of 73 300, 68 400 and 59 300 million m³ respectively. 

In Ukraine the largest dam is the Kakhovka dam (18 180 million m³) and in Belarus the Vileyskoye dam 

(1 336 million m³) (Table 7).  
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Transboundary waters 

The main transboundary river basins within the Eastern Europe region (Figure 5) are: 

 

 Flowing to the Baltic sea in the northwest: 

 Western Dvina (Daugava): Belarus, Estonia, Latvia, Lithuania and Russian Federation 

 Nemunas (Neman): Belarus, Lithuania and Russian Federation 

 Narva: Estonia, Latvia and Russian Federation 

 Flowing to the Black Sea in the southwest: 

 Dnieper (Dnipro): Belarus, Russian Federation and Ukraine  

 Don: Russian Federation and Ukraine 

 Dniester (Nistru): Republic of Moldova and Ukraine 

 

The main transboundary rivers shared with countries outside the Eastern Europe region are: 

 

 Flowing to the Baltic sea (Figure 5) in the northwest: 

 Western Bug (tributary of the Narew river): Belarus, Poland and Ukraine  

 Pregolya (Pregel): Lithuania, Poland and Russian Federation 

 Flowing to the Black Sea (Figure 5) in the southwest: 

 Danube: Austria, Bulgaria, Croatia, Germany, Hungary, Republic of Moldova, 

Romania, Serbia, Slovakia and Ukraine 

 Flowing to the Caspian Sea (Figure 5) in the southwest: 

 Ural: Kazakhstan and Russian Federation 

 Flowing to the Arctic Ocean (Figure 6) in the north: 

 Ob: China, Kazakhstan, Mongolia and Russian Federation 

 Yenisey: Mongolia and Russian Federation 

 Flowing to the Pacific Ocean (Figure 6) in the east: 

 Amur: China, Mongolia and Russian Federation 
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WATER USES 

Water withdrawal by sector 

Data on water withdrawal by sector refer to the gross quantity of water withdrawn annually for a given 

use. Table 8 presents the distribution of water withdrawal by country for the three large water-

withdrawing sectors: agriculture (irrigation, livestock cleaning and watering, aquaculture), 

municipalities (including domestic) and industry (including water for cooling of thermoelectric plants). 

Although able to mobilize a significant portion of water hydropower, navigation, fishing, environment 

and leisure activities have a low rate of net water consumption. For this reason, they are not included in 

the calculation of the withdrawals but they do appear in the country profiles where information is 

available. As a far as hydropower is concerned, a rough estimate has been made on the evaporation from 

the artificial lakes that are created when building a dam, see the section below on “Evaporation losses 

from artificial lakes”. For most countries, data on water withdrawal could be obtained from national 

statistics although there is much uncertainty about the methods of computation. 

 

Total annual water withdrawal for the Eastern Europe region is 81 024 million m³, which is 2.0 percent 

of world withdrawals (Table 8 and Table 20). The Russian Federation, with 61 000 million m³, has the 

highest withdrawal, accounting for 75 percent of the total. Latvia and Lithuania have the lowest 

withdrawal with 248 million m³, or 0.3 percent, and 631 million m³, or 6 percent, respectively of the 

total withdrawals in the region. Water withdrawal per inhabitant (Figure 7) is 387 m³ per year, ranging 

from 126 m³ in Latvia to 1 310 m³ in Estonia. 

 

About 58 percent of inventoried withdrawal is water withdrawn by the industrial sector, which is much 

higher than the value for global industrial water withdrawal (19 percent) (Table 20). Industrial 

withdrawal accounts for the higher percentage of total water withdrawal in all countries except Belarus, 

where it represents 32 percent, and Latvia, where it represents 21 percent of the total (Table 8). The high 

figure for Estonia is related to the high figure for cooling of thermoelectric power plants (accounting for 

almost 90 percent of the industrial water withdrawal), provided by Estonia. 

 

Agricultural water withdrawal accounts for 21 percent of total water withdrawal in the region. At country 

level it is relatively more significant in Belarus and Ukraine, accounting for 32 percent and 30 percent 

respectively of the total withdrawal in the country. In the other five countries agricultural water 

withdrawal varies from 20 percent in the Russian Federation to less than 1 percent in Estonia. 

 

Municipal water withdrawal accounts for 21 percent of total water withdrawal in Eastern Europe, 

varying from 4 percent in Estonia to 64 percent in Latvia. Municipal water withdrawal per inhabitant is 

80 m³/year or 220 litres/day for the region as a whole, with variations between countries from 36 m³/year 

or 98 litres/day in the Republic of Moldova to 86 m³/year or 236 litres/day in the Russian Federation.  

Water withdrawal by source and pressure on renewable freshwater resources 

Data for water withdrawal by source refer to the gross quantity of water withdrawn annually from all 

possible sources, such as primary freshwater, secondary freshwater (wastewater and agricultural 

drainage water returned to the system), direct use of treated wastewater and agricultural drainage water 

and desalinated water produced. Table 9 presents the distribution of water withdrawal by country. For 

most countries, methods used for calculation or the measurements for obtaining the values of the 

withdrawal by source are not specified. For countries for which recent data were unavailable, or were 

considered unreliable, estimations took into account total water withdrawal by sector, given that total 

water withdrawal by source and total water withdrawal by sector must be equal. 

 

Primary and secondary freshwater withdrawal accounts for 81 007 million m³, which is 2.1 percent of 

global freshwater withdrawal (Table 9 and Table 20). This represents 99.98 percent of total water 

withdrawal in the region. Direct use of treated wastewater is estimated at 17 million m³ or 0.02 percent 

of total withdrawal in the region, of which Latvia accounts for 12 million m³ and Lithuania for 5 million 

http://www.fao.org/databases/dams
http://www.fao.org/databases/dams
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m³. However, the other countries could also engage in direct use of wastewater, but no information is 

available. There are also no figures available on direct use of agricultural drainage water or desalinated 

water.  

 

In many cases it is not possible to make a distinction between the use of (un)treated wastewater and 

agricultural drainage water. These two sources are usually mixed before reusing. Moreover, it is not 

always clear from the statistics whether agricultural drainage water is considered as secondary surface 

water or as non-conventional water. Sometimes no distinction is made between wastewater and 

agricultural drainage water directly used and the part returned to the system (secondary freshwater) and 

just a total is given, even though the actual use of secondary freshwater is impossible to estimate, since 

primary and secondary freshwater are mixed together. 

 

Considering only primary and secondary freshwater withdrawal, surface water withdrawal represents 

77 percent of freshwater withdrawal and groundwater represents 23 percent, but there are differences 

depending on the country. In Estonia, Ukraine and Lithuania, surface water amounts to 88, 80 and 72 

percent of total freshwater withdrawal respectively, while in Belarus and Latvia it accounts for 44 and 

36 percent respectively. There are no data available for the Republic of Moldova and the Russian 

Federation (Table 9). 

 

In the “Water resources” chapter a very simple indicator for national water scarcity is given, which 

refers to the renewable freshwater resources per person. Water stress starts when the water available in 

a country drops below 1 700 m³/year or 4 600 litres/day per person. When the 1 000 m³/year or about 

2 700 litres/day per person threshold is crossed, water scarcity is experienced. Another indicator defines 

countries as water-stressed (Figure 8) if they withdraw more than 25 percent of their renewable 

freshwater resources, as approaching physical water scarcity when more than 60 percent is withdrawn, 

and as facing severe physical water scarcity when more than 75 percent is withdrawn. Using these 

thresholds, none of the Eastern Europe countries faces any problem yet. Latvia, the Russian Federation, 

Belarus and Lithuania stand out with values lower than 3 percent, the Republic of Moldova and Ukraine 

account for 9 percent and Estonia has the highest value accounting for 13 percent (Table 9). However, 

there can be huge differences within countries and certain areas in a country may be faced with serious 

water scarcity issues. 

Evaporation losses from artificial lakes 

Evaporation from artificial lakes and reservoirs behind constructed dams is considered consumptive 

water use, since this evaporation would not occur if the dams had not been constructed to retain the 

water and thus create a surface water body from which water evaporates. This variable does thus not 

include evaporation from natural wetlands, natural lakes and rivers. A very rough estimate has been 

made on the evaporation from the artificial lakes in the region, giving a total of 21 750 million m³/year. 

In theory this amount should be added to the data for water withdrawal. However, the information is 

still uncertain and a more in-depth study is needed to confirm and complete the information for the 

whole region. For more information, see AQUASTAT’s Water uses page. 

IRRIGATION 

Irrigation potential 

The irrigation potential for Eastern Europe is an estimated 43 million ha. However, this figure should 

be used with caution as explained in the next paragraph. Currently the total estimated area equipped for 

irrigation, about 5 million ha, represents about 11 percent of the region's irrigation potential. 

 

Methods used by countries to estimate their irrigation potential vary, which significantly influences the 

results. In computing water available for irrigation, some countries only consider renewable water 

resources, while others include the availability of fossil or non-conventional sources of water as well as 

http://www.fao.org/overview/methodology/water-use/


Eastern Europe  21 

the availability of secondary freshwater. Again, other countries only consider the land suitable for 

irrigation without considering water availability. For this reason, comparison between countries should 

be made with caution. In the case of transboundary rivers calculation by individual countries of their 

irrigation potential in the same river basin may lead to double counting of part of the shared water 

resources. It is therefore impossible to systematically add country figures to obtain regional estimates 

of irrigation potential. 

Irrigation areas 

While some areas in the region have been irrigated for centuries, Soviet central planning created many 

irrigation and drainage schemes during 1950–1980. Huge schemes were constructed to irrigate desert or 

steppe areas and hundreds of thousands of people moved to the areas to work in agriculture (FAO, 2013). 

Most of these schemes were located in the regions and countries covering parts of the Pannonian and 

Danubian Plains whereas irrigated land was lower in other regions such as in the Baltic States where 

irrigation covered less than 1 percent of the agricultural area (IEEP, PUM and UoA, 2000).  

 

The Eastern Europe countries have experienced different irrigation development depending on their 

climatic and economic characteristics. In Belarus, there is no real need for irrigation, except in areas 

where the groundwater table has been lowered too much by excessive drainage. Irrigated areas first 

appeared in the statistics in 1974. In Latvia, experiments with sprinkler irrigation on vegetables, early 

potatoes and sugar beet started in the 1970s, in order to increase yields, improve quality and secure 

production. In Lithuania, a lot of research on sprinkler irrigation has been carried out since 1965 and 

large irrigation systems were installed during the Soviet period. In the Republic of Moldova, substantial 

investments were made in the large-scale irrigation subsector during the 1960s and early 1980s. In the 

Russian Federation, the larger scale irrigation and drainage works started at the beginning of the 18th 

century. The main goal of the water works in fact was not the development of irrigated agriculture, but 

to use the water to generate power for the mines and steelworks of the southern Urals, and to drain areas 

near Saint Petersburg. However, the damming up of water in the neighbourhood of the Urals also 

enabled the development of irrigation, while the drainage works turned some of the swamps into 

cultivable land. Irrigation in Ukraine has a long tradition, particularly in Crimea, where it dates back to 

the early centuries of the modern era. Major irrigation development also took place in the Middle Age, 

during the Tatar Empire (thirteenth and fourteenth centuries), and again in the 19th century, when it 

expanded from Crimea to the steppes in the south of the country. Large irrigation schemes were built in 

the 1930s in eastern Soviet Ukraine. 

 

After the break-up of the USSR there was a general decrease in the irrigation area in the Eastern Europe 

region due to economic factors and the unfit structure of old irrigation systems for the newly emerging 

pattern of private farming (Table 10). Private owners started working on small plots and many of the 

large irrigation systems, kolkhoz (collective farms) and sovkhoz (state farms), stopped functioning 

because farmers were not interested in using large, costly irrigation schemes that were soon abandoned. 

In Belarus, also the Chernobyl nuclear accident in 1986 resulted in a deterioration of the drainage and 

irrigation systems and cultivation on part of these lands was abandoned. 

 

The term “irrigation” refers to areas equipped to supply water to crops. Table 10 presents the distribution 

by country of the areas equipped for irrigation. The total area equipped for irrigation (Figure 9) in the 

seven countries of Eastern Europe covers 4.8 million ha, accounting for 1.5 percent of the world’s 

irrigation (Table 20). Almost 50 percent of the area equipped for irrigation is concentrated in the Russian 

Federation and 45 percent in Ukraine. The Republic of Moldova accounts for 4.8 percent, while Belarus, 

Estonia, Latvia and Lithuania together account for less than 1 percent. The full control irrigation area is 

equal to the total area equipped for irrigation in the region. 

 

Irrigation is practiced on only 3 percent of the total cultivated area in the region compared to 21 percent 

globally (Table 10, Table 20). The Republic of Moldova has the highest level, with 11 percent of 

cultivated land under irrigation (Figure 10), followed by Ukraine with 6 percent and the Russian 
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Federation with 2 percent. Belarus, Estonia, Latvia and Lithuania all have less than 1 percent of their 

corresponding cultivated area under irrigation. 

Full control irrigation techniques 

For Belarus, Estonia, Latvia, Lithuania and the Russian Federation, no information on irrigation 

technologies is available. In the Republic of Moldova, 63 percent is sprinkler irrigation, 30 percent 

surface irrigation and 7 percent localized irrigation in 2014. Data on irrigation technologies for Ukraine 

is available only for the year 1992. In that year, 80 percent was sprinkler irrigation and 20 percent was 

surface irrigation. 

Origin of water in areas equipped for irrigation 

Table 11 presents available data concerning the origin of irrigation water in areas equipped for irrigation: 

primary and secondary surface water, primary and secondary groundwater. While certainly several 

countries will directly use agricultural drainage water by irrigating from one plot to the next lower lying 

plot (cascade), or directly use treated municipal wastewater, no information on this was available. 

 

Surface water is the major source of irrigation water in Eastern Europe. Groundwater resources were 

not widely used for irrigated agriculture during the Soviet period because farmers had sufficient surface 

water, reliable water supply and irrigation infrastructure. In the Russian Federation groundwater 

represents 20 percent, while in the Republic of Moldova and Ukraine it is said that no irrigation area 

uses groundwater. There is no information available on origin of water for irrigation for Lithuania. 

Full control irrigation scheme sizes 

The definition of large schemes varies from one country to another. For the Eastern Europe region, data 

on full control irrigation scheme sizes was only available for Estonia, which considers a large scheme 

to be those over 100 ha, representing 2 551 ha or 69 percent of the total area, a medium scheme to be 

those between 10 ha and 100 ha, representing 1 094 ha or 30 percent, and a small scheme to be those 

below 10 ha representing 35 ha or 1 percent. 

Level of use of areas equipped for full control irrigation 

Information on actually irrigated areas is provided for all Eastern Europe countries (Table 12). It varies 

from 100 percent of the area equipped for irrigation in Belarus to a low 14 percent in the Republic of 

Moldova, with a regional average of only 36 percent. Low rates in general are explained by deteriorating 

infrastructure because of a lack of maintenance (lack of experience or the use of unsuitable techniques) 

or for political and economic reasons. Other causes are inadequate management of technical means of 

production under irrigation, impoverished soils, local instability and insecurity and reduced public funds 

for irrigation. 

Cropping intensity in full control irrigation schemes 

Cropping intensity, another indicator of the use of equipped areas, is calculated based on the area of 

harvested irrigated crops over the part of the area equipped for full control irrigation which is actually 

irrigated. The calculation only refers to irrigated crops. This means that in a country with one or two wet 

seasons only irrigated crops are considered. Crops grown on the full control equipped area during the 

wet season without irrigation (but using residual soil humidity) are not included in the irrigated crop 

area when calculating cropping intensity.  

 

The calculation of cropping intensity therefore is straightforward for dry countries because irrigation is 

indispensable for the growing of crops in all seasons. However, the calculation is more problematic for 
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countries with both a dry and wet season, during which the crops use the soil moisture provided by 

precipitation. On these areas the irrigated cropping intensity is 100 percent, while the harvested area is 

double. 

 

National cropping intensity on actually irrigated areas in full control irrigation schemes is reported as to 

be 100 percent for all the countries in Eastern Europe (Table 13A). In fact, because of the climate during 

winter no irrigated crop production is possible in most countries. There are some winter irrigated cereals 

in parts of the Russian Federation and some irrigated fodder during winter in parts of the Russian 

Federation and Ukraine. But nowhere the same area is cultivated and irrigated during more than one 

season. 

Irrigated crops in full control irrigation schemes 

Table 13A and Table 13B show the national distribution of harvested irrigated crop areas. Even though 

in general in statistics countries make no distinction between irrigated and rainfed crops, an effort has 

been made in this survey to provide the most accurate data for irrigated crops.  

 

Temporary fodder, permanent grass and fodder and permanent meadows and pasture all together 

accounts for 47 percent, i.e. almost half, of all harvested irrigated crop areas in the region with special 

importance in Belarus (66 percent of the country’s harvested irrigated crop area), the Russian Federation 

(54 percent) and Ukraine (38 percent) (Table 13B). Cereals (mainly maize, wheat and rice) are the 

second most widespread harvested irrigated crops, representing 17 percent of the total harvested 

irrigated crop area in the region. Fruits and potatoes represent 9 percent each, and vegetables represent 

8 percent with special importance in Latvia (50 percent of the country's harvested irrigated crop area) 

and Lithuania (40 percent). Pulses account for 5 percent of the total irrigated cropped area, and sugar 

beet and sunflower 3 percent each. 

TRENDS 

In 2005 the population of the Eastern Europe region was 211 million, or 3.2 percent of the world's 

population. Ten years later, in 2015, it was 208 million, or 2.8 percent of the world's population. 

Population density has decreased slightly, from 11.7 inhabitants/km² in 2005 to 11.5 inhabitants/km² in 

2015. The population growth rate over the last ten years thus has been estimated at minus 0.15 

percent/year, while it accounted for minus 0.46 percent/year for 1995–2005. The rural population has 

not changed proportionally since 2005, accounting for 28 percent of the total population (Table 2). 

Trend in water withdrawal by sector 

Over the 10-year period 2002-2012, the proportions of water withdrawal by sector have changed only 

slightly: agricultural water withdrawal decreased from 22 to 21 percent, while municipal withdrawal 

increased from 20 to 21 percent and industrial withdrawal decreased from 59 to 58 percent. The total 

volume of water withdrawal decreased by 13 percent over the ten year period (Table 14). This decrease 

is the result of a decrease in all sectors: agricultural (-14 percent), industrial (-13 percent) and municipal 

(-8 percent). 

 

Between 2002 and 2012, annual withdrawal per inhabitant fell by 71 m³, from 458 m³ to 387 m³. This 

is because of an increase in total population and a decrease in total water withdrawal in the region from 

103 526 million m³ to 81 024 million m³. Estonia and Latvia are the only countries in the region where 

annual water withdrawal per inhabitant has increased, from 963 m³ to 1 310 m³ and from 101 m³ to 126 

m³ respectively due to an increase in water withdrawal. 
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Trend in water withdrawal by source 

For Eastern Europe as a whole, annual freshwater withdrawal has decreased from 92 298 million m³ to 

81 007 million m³ from 2002 to 2012, which represents a decrease of 12 percent, but with great variation 

between countries ranging from a decrease of 73 percent in Lithuania and a decrease of 46 percent in 

the Republic of Moldova to an increase of 22 percent in Estonia (Table 15).  

 

Direct use of municipal treated wastewater for Latvia and Lithuania, which are the countries with data 

on this source of water, has not changed since the previous survey accounting still for 12 million m³ and 

5 million m³ respectively in each country. However, it is not clear whether these same figures are real 

or whether the data provided for recent years are not up-to-date figures, but in fact the same figures as 

the old ones while changing the date. 

Trend in areas under irrigation 

Table 16 presents the trends in the area under irrigation. For Eastern Europe, the decrease in the equipped 

area is 40 percent, which is equal to an annual rate of decrease of 4 percent using a weighted year index. 

This is calculated by allocating a weighting coefficient to the year for each country that is proportional 

to its area equipped for irrigation, therefore giving more importance to countries with the largest areas 

under irrigation. Since the previous survey, only Latvia and Lithuania have increased their equipped 

area, accounting for an annual rate of increase of 0.9 and 0.1 percent respectively, but at the same time 

their actually irrigated area at present is just 65 percent and 35 percent of the equipped area respectively 

(Table 12). Belarus, Estonia, the Russian Federation, the Republic of Moldova and Ukraine show a 

decrease of 15, 13, 6, 2 and 1 percent respectively. 

Trend in full control irrigation techniques 

Information on irrigation techniques is available only for the Republic of Moldova and Ukraine 

(Table 17). The Republic of Moldova has figures for the previous survey and for the new survey, while 

for Ukraine only figures from the previous survey are available. 

 

The area under surface irrigation in the Republic of Moldova decreased from almost 98 percent in 1992 

to 30 percent in 2014. Sprinkler and localized irrigation techniques, each representing about 1 percent 

of the area in 1992, covered 63 percent and almost 7 percent respect in 2014. 

 

In Ukraine, in 1992 just over 20 percent of the area used surface irrigation and 80 percent sprinkler 

irrigation.  

Trend in origin of water for irrigation 

Table 18 presents the trends in the origin of water used in areas equipped for irrigation in Estonia, Latvia 

and the Republic of Moldova. There is no data in the previous survey for Belarus and the Russian 

Federation and there is no data in this present survey for Ukraine. No information at all is available for 

Lithuania. 

 

Estonia reports considerable changes, since surface water represented 100 percent in 1995 whereas it 

represents 86 percent in 2005, groundwater accounting for 14 percent. Proportions in Latvia and the 

Republic of Moldova have not changed since previous survey, surface water accounting for 93 percent 

of the area in Latvia and for 100 percent in the Republic of Moldova.  

Use rate of areas equipped for irrigation 

In four out of the seven Eastern Europe countries, the use rate of equipped areas has decreased since 

previous survey (Table 19). The area actually irrigated in Latvia decreased from 75 percent of the 
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equipped area in 2007 to 65 percent in 2013. In the Republic of Moldova, it decreased from 72 percent 

in 1992 to 14 percent in 2007, in the Russian Federation from 79 percent in 1994 to 40 percent in 2006, 

in Ukraine from 71 percent in 1995 to 34 percent in 2003. In Estonia and Lithuania, the area actually 

irrigated increased from 44 percent of the equipped area in 1995 to 71 percent in 2010 and from 5 percent 

in 2005 to 31 percent in 2012 respectively. There are no data available on actually irrigated areas for 

Belarus in previous survey, while in 2010 it represents 100 percent of the equipped area. 

LEGISLATIVE AND INSTITUTIONAL FRAMEWORK FOR WATER MANAGEMENT 

In six out of seven countries of Eastern Europe water management is based on a water code or on a 

specific water law or act. Belarus introduced a Water Code in 1998 that was amended in 2010. In 

Estonia, the water policy is based on the national Water Act (1994) which specifies the main legal 

obligations and regulation areas for the water protection and use. In Latvia, the Law on Water 

Management, approved in 2002, is the main regulation in water management and protection. In 

Lithuania, the Law on Water, approved in 1997 with amendments in 2000, regulates the ownership of 

the internal water bodies, the management, use and protection of water resources and the rights and 

obligations of users of internal bodies of water and their resources. The Republic of Moldova, approved 

the Water Law in 2011. In Ukraine a Water Code of Ukraine was established in 1995, which is the basic 

document regulating the legal relations in the field of water use. 

 

The Russian Federation still has no federal law on drinking water and drinking water supply. Such a 

law was elaborated and submitted for consideration in 2001 but it was rejected by the upper chamber of 

Russian Parliament mainly due to disagreements with regard to the regulations governing the 

mechanism for the privatization of drinking water supply systems. In 2013, the Federal Law “On water 

supply and water outlet” was entered into force, but it regulates only economic and financial issues. 

 

In addition to specific water codes, acts and laws, other legislation regulates water resources in the 

countries of Eastern Europe such as laws on environmental protection, on water supply and sewerage, 

on drinking water supply and on public health. 

 

Both national and sub-national institutions have a role in water resources management. They deal with 

water resources, energy, agriculture, environment and natural resources. 

 

In Belarus, the Ministry of Natural Resources and Environmental Protection (MNREP) is, since 1994, 

in charge of exploitation of natural resources and environmental protection, pursuing the state ecology 

policy. The Ministry of Agriculture and Food is responsible for all issues related to drainage and 

irrigation. 

 

In Estonia, the Ministry of the Environment (MoE), with its Water Department, is responsible for the 

development of water legislation, the setting of water quality standards, the development of groundwater 

and surface water resources, and the management of water resources and water use. MoE is the 

competent authority in all river basin districts. The Water Management Commission, established in 2011 

by MoE, deals with preparation and implementation of the river basin management plans. The National 

Environmental Board is responsible for the permits for water abstraction and for the monitoring of 

drinking water. The National Health Board is responsible for the drinking water quality monitoring. The 

Ministry of Rural Affairs is responsible of different activities related to water as agriculture, animal 

farming, fishing industry and rural entrepreneurship and rural life. 

 

In Latvia, the Ministry of Environmental Protection and Regional Development (MoERD) is 

responsible for the policy planning on water resources and sanitation, implementation and supervision 

of drinking water and sanitation improvement projects. The Ministry of Health supervises the Health 

Inspectorate that is responsible for the control of public drinking water supply from the water supply 

points to the consumer. The Ministry of Agriculture has, amongst others, the responsibility of water 

resources protection. 
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In Lithuania, the Ministry of Environment (MoE) is the main governmental institution responsible for 

water management. It coordinates the activities of institutions under its responsibility to ensure the 

implementation of river basin management. It is also responsible for coordinating international 

agreements in the field of management of international river basin areas. The Ministry of Agriculture is 

responsible for irrigation. 

 

In the Republic of Moldova, the most important institution involved in water resources development 

and management is the Ministry of Environment (MoE), which is responsible for the development of 

the legal and regulatory framework in the field of environmental protection, rational use of natural 

resources, including management of waste, water resources, water supply and sewerage system. Other 

institutions related to water resources are the Ministry of Health, the Ministry of Agriculture and Food 

Industry, the Ministry of Regional Development and Construction and the National Energy Regulatory 

Agency. 

 

In the Russian Federation, the Ministry of Natural Resources and Environment (MNRE) is responsible 

for public policy-making and regulation in the field of the study, use and conservation of natural 

resources, including the subsoil, water bodies, forests, fauna, hydrometeorology, wastewater, 

environmental monitoring and pollution control. MNRE coordinates and supervises the Federal Water 

Resources Agency, the Federal Supervisory Natural Resources Management Service, the Federal 

Service on Hydrometeorology and Environmental Monitoring and the Federal Subsoil Resources 

Management Agency. The Russian Water Association (RWA), established in 2009, supports the water 

industry players' joint efforts to improve the performance of the Russian water enterprises through 

reform and modernization, to liaise with the international water community, and to represent the 

country’s water-related interests abroad. The Ministry of Agriculture (MoA) is responsible for drafting 

and implementing government policy and legal regulation in the agriculture and related industries. 

 

In Ukraine, the Ministry of Ecology and Natural Resources of Ukraine (MENRU) is responsible for 

environmental protection, restoration, protection and efficient use of water resources. The State Agency 

of Water Resources, supervised by MENRU, is in charge of the implementation of government policies 

on water management and responsible for the management and use of surface water resources and for 

the off-farm irrigation and drainage systems. The State Committee for Water Management was 

recognized in 1998 as a specially empowered central executive body in the field of water management. 

The Basin administrations are in charge of water resources management in the basin. 

 

During the Soviet period, water management was the responsibility of state institutions. After the 

collapse of the USSR, the newly emerging states began to change their agricultural policies. These 

changes included redistribution of land to families to prevent social unrest, breaking up the large 

collective farms and changing agricultural subsidies.  

 

In Belarus, MNREP has adopted a Water Strategy of the Republic of Belarus by 2020, outlining the 

main issues and setting the goals in the area of water management and protection which have to be 

addressed taking into consideration the next stage of the socio-economic development of Belarus. This 

strategy aims to achieve the goals of the International Decade for Action Water for Life 2005-2015 and 

UN Millennium Declaration, Protocol on Water and Health to the Convention on the Protection and Use 

of Transboundary Watercourses and International Lakes. 

 

In Estonia, two major water management reforms took place during the past decades. The first one was 

in the beginning of the 1990s, soon after independence. Estonia went through major political reforms 

by regaining independence and shifting from a centrally-planned economy to a market-based economy. 

The main focus of these reforms was the regulation of public and private ownership, the privatization 

of infrastructure and the introduction of the polluter pays principle in the water sector. As part of the 

agrarian reform, the former kolkhoz and sovkhoz were liquidated after 1 April 1993 and replaced by 

around 1 200 joint stock companies, 700 cooperatives and private farms. The second reform took place 

prior to and after becoming a member state of the European Union (EU), in the late 1990s and in the 

beginning of the 2000s, and was mainly driven by the EU accession process. The focus of the reforms 
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was on upgrading and enforcing the existing legislation, upgrading and reorganizing the existing 

infrastructure and ensuring the sustainability of water services. 

In Latvia, there are two levels of water management: central and local. The central government is 

responsible for water resources protection and development, the formulation and implementation of 

national water policy and national macro-management of water resources. The local government is in 

charge of the supervision and management of water use and sewage treatment. 

 

In Lithuania, river basin management plans (RBMP) for the Daugava, Lielupe, Nemunas, and Venta 

River Basin Districts (RBD) were adopted in 2010 and will be updated every six years. The plans present 

an overview of the RBD status and needs, provide information on water protection objectives, identify 

water bodies at risk of failing to achieve good status, foresee measures for achieving water protection 

objectives, etc. 

 

The government of the Republic of Moldova aims to rehabilitate deteriorated infrastructure in priority 

irrigation schemes where irrigation has been found to be economically viable and where farmers are 

committed to developing Water User Associations (WUAs) and utilizing irrigation facilities. 

 

The government of the Russian Federation approved in 2010 the Clean Water Federal Target 

Programme through 2017, the main result of which shall be access to the required amount of clean 

potable water for the entire community of the country. According to experts, this may improve the life 

expectancy in the country by 5-7 years. Its main objectives are the replacement of obsolete equipment, 

improvement of water quality and, generally, building a new efficient water industry. Regions play the 

main role in the implementation of the programme and almost all regions have submitted their water 

projects. 

 

In Ukraine the decentralization of water management is an attempt to address environmental challenges 

and make the water management system more responsive to citizen’s concerns, transparent in its 

decision-making process and capable of addressing pressing environmental issues effectively. These 

decentralization policies give more discretion to local government and local communities. In addition, 

more responsibility has been placed on large industrial enterprises and factories, which are directly 

responsible for water and air pollution. The implementation of river basin management based on 

integrity, interrelationship and consistency with economic development has been under discussion for a 

long time. However, principles of interaction between basin management administration and national 

institutions remain vague. 

 

Five out of the seven countries report pricing policies for water use. There is no information available 

for Belarus and the Republic of Moldova. 

 

In Estonia, since 1995 the price for water services must guarantee the sustainability of water 

infrastructure, but should not be more than 4 percent of the net income per month of the household. Fifty 

percent of the environmental charges go to the state budget and fifty percent to the municipality budget. 

The investments in the country from 1990-1995 were mainly from foreign grants. From 1995 to 2004 

there were bilateral and multilateral agreements to provide grants to certain objects and pre-accession 

EU funds. Since 2004, the government, the Environmental Investment Centre and local budgets support 

the investment programmes. There have also been EU Cohesion Funds in the periods 2004-2006 and 

2007-2013. 

 

In Latvia, the government and local institutions apply charges and the polluter pays principle (PPP) to 

water users. There is a close relationship between charge for water and the way water is fetched as well 

as the purpose of water use. Foreign investments in Latvia have been very important to develop the 

water sector. 

 

In Lithuania, there are pricing policies for water use in every sector. Costs for water supply and 

treatment are fully covered by user charges. External financial resources have come mainly from 

bilateral donors such as Sweden, Finland, Norway and Denmark, and also from the international 
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institutions such as the Poland and Hungary: the Assistance for Restructuring their Economies (PHARE) 

programme, the European Bank for Reconstruction and Development (EBRD), the Nordic Environment 

Finance Corporation (NEFCO) and the World Bank. 

 

In the Russian Federation, water fees were formally introduced in 1982. The recovery of operation and 

maintenance costs by revenues from water bills has improved over the last two decades. However, a 

substantial proportion of users enjoys water without water-use permit or contract and hence does not 

pay for the water they use. 

 

In Ukraine, water charge was introduced in the 1980s. Ukraine has a well-developed system of charges 

for water use, including direct charges for the water withdrawal and a system of tariffs for secondary 

water users. Since 2011, an environmental tax on discharges of pollutants into water resources is 

operational. There is also a system of fines. 

ENVIRONMENT AND HEALTH 

Water quality 

In the Eastern Europe region, surface water and groundwater quality is commonly affected by 

agricultural, industrial and municipal wastewater. However, it varies depending on the country. 

 

In Belarus, the radioactive contamination after the Chernobyl nuclear accident affected a large part of 

the country, especially the southeast. Although these lands should have been completely excluded from 

agricultural production on health grounds, this was not the case. In those areas farming never stopped 

entirely. During the first few years after the accident, the levels of radioactive materials in agricultural 

plants and animals decreased quickly because of factors such as weather and decay. In the past decade, 

the radioactivity levels have still gone down, but much more slowly. At present, the levels of caesium-

137 in agricultural food products from Chernobyl-affected areas are generally below national and 

international action levels. However, problems persist in some rural areas with small private farms where 

dairy cows are grazing in pastures that are neither ploughed nor fertilized. 

 

The quality of water supply sources in Belarus is controlled by laboratories. In 2004, it was revealed 

that in major cities drinking water did not meet hygienic standards: 30-78 percent of water samples of 

centralized sources failed to meet sanitary-chemical standards. The main reason for failure was high 

concentration of iron. However, water pollution has reduced considerably due to the rehabilitation, 

upgrading and construction of sewage treatment plants. Groundwater quality is much higher than surface 

water quality. 

 

In Estonia, lakes were polluted by fertilizers and sewage in the 1970s and 1980s, which caused quick 

eutrophication. The surface water pollution load has been decreasing since 1992 due to a decrease in 

discharges related to reduction of industrial output and an increase in treatment efficiency, new water 

treatment plants, renovation of old ones, and decrease in agricultural production. The water quality of 

rivers and lakes is satisfactory. Due to chemicals, the overall status is bad only in four watercourses. 

The qualitative general status of groundwater bodies may be considered good. 

 

In Latvia, 51 percent of the surface water bodies are currently considered to be of high or good 

ecological quality. The main cause of inadequate surface water quality is eutrophication due to pollution 

from point and diffuse sources, morphological changes in rivers and an influx of biogens from 

neighbouring countries via transboundary watercourses. Since the beginning of the 1990s the annual 

average concentration of nitrogen in rivers has decreased in Daugava, Gauja and Venta. In Lielupe, the 

concentration of nitrogen is higher due to intensive agriculture in this region. More than 70 percent of 

the total nitrogen and more than 40 percent of the total phosphorus inland load is caused by various 

human activities. The main source of nitrogen is agriculture while the main source of phosphorus is 

municipal and industrial wastewater. Water pollution in wells may be due to their placement at 

insufficient distances from the organic or bacteriological pollution sources (cattle-sheds, toilets, etc.). 
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Water protection is one of the main priorities in the environmental protection policy of the country. 

Currently good results have already been achieved. 

 

Sea water intrusion has been observed in the Famenian aquifer system in Liepaja in the southwest of 

Latvia. It was caused by very intensive abstraction of groundwater. Indirect intrusion of sea water 

through Daugava river bed is observed in the Arukula-Amata aquifer system in the centre of Riga region. 

In both sites groundwater bodies have been identified as being at risk. 

 

In Lithuania, the most important sources of pollution of water are diffuse pollution loads from 

agriculture, point pollution loads from dischargers of wastewater treatment plants, surface runoff and 

industrial wastewater in towns and settlements, and transboundary pollution coming from the 

neighbouring/upstream countries. The quantitative and chemical condition of most of the groundwater 

basins is good. However, five groundwater basins have been identified as being at risk. Monitoring of 

the problematic quality indicators was launched in these basins in 2013. 

 

In the Republic of Moldova, sources of pollution of surface water and groundwater are mainly due to 

households individual sanitation systems, poorly or non-treated municipal wastewater discharges from 

inadequate solid waste management sites and from power and industrial plants. According to the most 

recent monitoring data, the level of pollution of rivers Prut, Nistru, and Danube do not seem to have 

changed significantly compared to earlier years. These rivers are considered moderately polluted. Lack 

of adequate sanitation systems and sanitary protection zones around groundwater sources means that 75 

percent of the rural population is relying on groundwater of inadequate quality. Investigations indicate 

a strong correlation between groundwater quality in unconfined aquifers and land use. Degradation of 

drinking water quality is also attributed to increased livestock raising by households. Due to the 

uncontrolled use of water from wells, the water table in these aquifers has fallen drastically, leading to 

depletion of the aquifer in many regions of the country. 

 

The Russian Federation has a long history of serious environmental accidents, especially in the fuel 

and chemical industries. The largest rivers in the country – Volga, Don, Kuban, Amur, Northern 

(Svernaya) Dvina, Pechora, Ural, Ob and Yenisey – are considered polluted. Some of their major 

tributaries – Kama, Donets, Tom, Irtysh, Tobol and Miass – are classified as 'highly polluted', while 

several water bodies are considered 'extremely polluted'. The poor state of water supply systems owned 

by the state and the poor quality of drinking water is publicly admitted, particularly regarding the Arctic, 

Siberia and Far Eastern regions. About 11 million residents of the Russian Federation use water, which 

is unsuitable for drinking. One third of the population daily uses poor quality water. 

 

In Ukraine, drinking water quality is an important environmental health problem, both in urban and in 

rural areas. In towns, the main drinking water problems are low water quality and limited water supply. 

In rural areas, where wells provide a more substantial source of water, the problems include water 

shortages and contamination of drinking water sources with chemicals such as manganese, iron, 

hydrogen sulfide and nitrates. On average, 25 percent of the samples of drinking water taken from piped 

water supply systems and private wells in the country do not meet the European Union quality standards. 

 

The Chernobyl nuclear accident in 1986 contaminated about 4.1 million ha in Ukraine. About 92 

settlements around Chernobyl were evacuated. A strict radiological control has been applied over a 

larger zone. Due to the prevailing winds, most of the radioactivity fell on Belarus. At present, 

resettlement of areas from which people were relocated is ongoing. 

Drainage 

Drainage facilities need to be installed as a measure to prevent irrigation-induced waterlogging and 

salinization in arid and semi-arid areas. Drainage, in combination with adequate irrigation scheduling, 

enables the leaching of excess salts from the plant-root zone. Data on drained areas are available for 

three of the seven countries, of which two are from the previous survey since no new information could 

be obtained. The area equipped for irrigation with drainage facilities varied from 100 percent and 70 
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percent in Belarus and Ukraine respectively to 9 percent in the Republic of Moldova. Figures are 

unavailable for Estonia, Latvia, Lithuania and the Russian Federation. 

 

In Eastern Europe region, due to the climatic conditions, drainage is reported to be more important than 

irrigation in some areas, such as the Baltic countries and Belarus. 

 

In Belarus, the history of drainage dates back to the second half of the 18th century in the then Polish 

state. On huge private estates marshes were drained, mainly by open canals, to turn them into meadows. 

In the final quarter of the 19th century, large-scale drainage works were carried out in the Polesye region. 

Drainage work stopped at the beginning of the 20th century but restarted in the 1920s, independently in 

the western part (Poland) and the eastern part (the Soviet Union). During the Second World War, work 

was suspended and when it restarted after the war it was initially on a small scale. In 1966, large-scale 

drainage work started again. Most of the drainage work was concentrated in the Polesye region, where 

85 000 ha had been drained by 1939, and this drained area amounted to 560 000 and 1 400 000 ha in 

1966 and 1986 respectively. Most of this drained land in the Polesye region was contaminated after the 

accident at the Chernobyl nuclear power plant which, combined with the difficult economic situation, 

resulted in a deterioration of the drainage systems and cultivation on part of these lands was abandoned. 

In 1993, about 3 million ha had been drained for agricultural purposes. Subsurface drains existed on 

more than 75 percent of the drained area, the remaining 25 percent being drained by open canals. The 

total length of the irrigation and drainage network exceeds 800 000 km. In 2011, the area of drained 

lands of the country was 3.41 million ha, of which 2.95 million ha was drained agricultural land: 43.1 

percent croplands, 56.8 percent meadows and pastures, 0.1 percent permanent crops. The total area 

where drainage infrastructure could be developed has been estimated at 7.9 million ha. 

 

Drainage of agricultural land in Estonia dates back to the 17th century, when the first areas of pasture 

land were drained artificially. The first drainage bureau was established in 1897 and the first Baltic 

Marsh Improvement Society in 1906. By 1939, there were 779 land reclamation societies for the 

operation and maintenance of the drainage canals. In 1957, Land Improvement Bureaux were 

established to expand, operate and maintain the drainage systems. During the 1970s, around 40 000 

ha/year were equipped with subsurface drains. In 1975, about 390 000 ha of agricultural land were 

drained. In 1995, about 732 400 ha, or almost 85 percent of the cultivated land, are drained, of which 

650 000 ha, or 89 percent, are equipped with subsurface drainage systems. In addition, an estimated 

560 600 ha of forests, or 13 percent of the total forest area, were said to be drained in that year. 

 

In Latvia, over 90 percent of the agricultural land can be intensively cultivated only if drained. The 

more important works connected with land drainage started in the 18th century in the east of the country. 

At the beginning of the 19th century, large-scale hydraulic works were carried out on the Bera, Auce, 

Riva and Lielupe rivers; dikes were built along the Roja, Abava, Riva and Pededze rivers; and the 

Starpinupe canal connecting Lake Kanieris with the Gulf of Riga was constructed. In the middle of the 

19th century, a canal connecting Lake Lubans with the Aiviekste river was constructed. Subsurface 

drainage started in 1850. Until 1924, all hydraulic works were carried out without the use of any 

machinery. In 1924, machines and excavators were purchased that made it possible to straighten 

riverbeds and to shape new ones. By 1995, almost 1.6 million ha, including agricultural land, meadows, 

pastures and land used for construction, had been drained. Most of this area, around 96 percent, was 

provided with subsurface drains, using ceramic or polymer pipes. In 1994, fodder crops covered a large 

part of the drained area, followed by cereals, vegetables, potatoes and industrial plants. In that year, the 

drained lands produced 80 percent of all vegetable production. It is assumed that, generally, crop yields 

on drained land are 20-25 percent higher than those on undrained land. 

 

In Lithuania, the first subsurface drainage systems are said to have been installed in 1855. Drainage 

works increased significantly at the beginning of the 20th century, starting with the beginning of 

cultivation in the Nemunas river delta. In 1918, about 5 900 ha were known to be drained. In 1939, 

14 800 ha of land were intensively drained, including 11 800 ha by subsurface drainage. In addition, 

457 700 ha of land were drained extensively. Around 1 million ha of wetland had been drained by 1970 

and 2 million ha by 1978. In 1995, the total drained area was estimated at about 3 million ha, of which 
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2.6 million ha, or 86 percent, were equipped with subsurface drainage systems. The total length of 

subsurface drainage lines is almost 1.6 million km. It is calculated that drainage systems have been 

installed on 90 percent of the area needing drainage, which is estimated at almost 3.4 million ha, which 

is more than half of the total area of the country. In fact, the country remains one of the most extensively 

drained countries in the world. 

 

In the Republic of Moldova, the drained area was estimated at 42 000 ha in 1992. About 70 percent or 

29 400 ha was equipped with subsurface drains, usually pipes, located in the area equipped for irrigation. 

Drainage is mainly concentrated in the central and southern parts of the country. 

 

In the Russian Federation, the drained area was 7.4 million ha in 1990, of which almost 44 percent was 

equipped with subsurface drainage systems and 56 percent with surface drainage systems. In 1990, only 

21 percent of the irrigated land was equipped with a drainage system. In 1994 the drained area dropped 

to about 5 million ha. This fall was due either to the breakdown of the infrastructure because of 

overexploitation without proper maintenance, or to the theft of pipes or the destruction of drains. In 

1994, crops were grown on 2.45 million ha of drained land, the major crops being fodder crops followed 

by cereals. In 1994, about 25.6 million ha were estimated to be excessively humid and marshy areas 

needing drainage. Over 15 million ha were estimated to be salinized and 24.3 million ha to have saline 

soils. 

 

In Ukraine, the first drainage works were introduced at the end of the 18th century in northwest Ukraine, 

then part of Poland. At that time, major canals were built mainly for communication and transport 

purposes, and the swamps were drained for cultivation. Drainage development has continued in the 19th 

and 20th centuries. In 1994, the drained area was estimated at 3.3 million ha, of which 63 percent was 

equipped with subsurface drains, mainly pipes. About 1.8 million ha of irrigated land were equipped 

with drainage facilities to prevent salinization. In these areas, the groundwater level is kept at 1.5-3.0 m 

below the soil surface. In 2013, the total drained cultivated area is also estimated at 3.3 million ha. 

Health and water-related diseases 

Only two out of the seven countries in the Eastern Europe region reported on water-related diseases for 

this survey, although these diseases are certainly present in other countries in the region. The major 

factors favouring the development and dispersion of these diseases are as follows: 

 use of untreated wastewater to meet water shortage 

 lack of infrastructure, especially related to wastewater treatment and disposal 

 lack of health awareness and proper handling of polluted water 

 lack of regulations related to the protection of the environment and public health 

 

In the Republic of Moldova, poor quality drinking water is estimated to cause up to 22-25 percent of 

cases of diarrheal diseases, 15-20 percent of cases of viral hepatitis A, and 100 percent of cases of dental 

fluorosis. 

 

The poor drinking water quality in Ukraine causes several diseases as cholera, hepatitis A, ontological 

illness, metabolic disorder, endocrine dysfunction, allergies and skin diseases. 

Climate change 

Climate change poses important threats to the region's environment, ecological and socio-economic 

systems and is expected to affect water resources, through changes in the hydrological cycle, and 

increase water scarcity. Reductions in rivers flows have already been observed in Eastern Europe. In 

this region climate change is expected to impact particularly the southern agricultural regions, which 

will cause economic downturn and social consequences. Meanwhile, some north-eastern parts will 

become less flood-prone due to a reduction in snow accumulation (EC, 2016; ENVSEC, 2016).  
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In Estonia, the impact of climate change is relatively small compared to other European countries. The 

rise in temperature and precipitation is expected to have a positive rather than negative effect on the 

economy. 

 

The rivers of Lithuania will become particularly vulnerable in summer due to climate change. If the 

climate change scenarios come true, spring and autumn floods will change greatly. In summer, the water 

quality will suffer from low flows. The maximum summer temperature of lakes will rise and therefore 

the processes of eutrophication will accelerate. 

 

Water resources in the Republic of Moldova are sensitive to climate change, both from the point of view 

of quantity and quality. According to estimations, the surface water resources that are available could 

decrease by 15-20 percent by 2020. Thus, secure supply for all water users will be threatened by climate-

related change in water resources already in the 2020s. 

 

In the Russian Federation, according to the Intergovernmental Panel on Climate Change (IPCC), climate 

change is likely to affect both the quantity and quality of water. On the whole, renewable water resources 

may increase in the country by 8–10 percent in the next 30 years, though their distribution will become 

more even. This change will bring certain positive impacts—including for hydroelectricity generation. 

However, managing the increased flows will pose other problems, especially when these increased flows 

coincide with extreme weather events such as downpours, or springtime ice-clogged floods. In addition, 

increasing water shortages are predicted for southern parts of European Russia. Moreover, a number of 

densely populated regions that are already subject to water shortages are expected to face even more 

pronounced difficulties in decades to come. 

 

It is not the purpose of this survey to deal in detail with climate change issues. Much other research is 

being done specifically on this issue, which has resulted in many reports. 

PROSPECTS FOR AGRICULTURAL WATER MANAGEMENT 

Countries in the Eastern Europe region consider water management to be a key factor in the use and 

conservation of their water resources. Water scarcity and the interdependency between water use sectors 

are pushing some countries to develop integrated water resources management programmes. Water 

quality is also a concern in several countries, especially where industrial development is important. 

 

Changes in rainfall pattern resulting from climate change will significantly disrupt the farmers' cropping 

system particularly in rainfed areas. It will become more difficult and risky for farmers to rely on rainfall 

for their planting calendar. Extreme climate events will likely impinge the hydrological system in most 

river basins meaning that water will become either ‘too much’ or ‘too little’. When water becomes too 

much, overflowing rivers may cause flooding and excessive runoff from sloping land may damage water 

infrastructure such as dams, irrigation and drainage systems.  

 

Attention should be placed on the demand and supply of water management in order to address water 

scarcity. This could be achieved by rehabilitating water sources, water conservation, augmenting water 

supply, including utilization of non-conventional sources.  

 

The efficiency and productivity of water use could be improved if efficient pressurized irrigation 

techniques and irrigation scheduling is adopted. Increasing the net benefit per unit of land and water will 

be possible if crops cultivated require less water.  

 

In Belarus, possible future low-water years would bring the following negative effects in terms of water 

management: reduction of water supply to economic sectors that use surface water; a drop in minimum 

water levels in rivers and resultant complications for the operations of river intake, water transport and 

recreation; groundwater level lowering; worsened quality of river water; and transformation of the 

hydro-biological regime of rivers. 
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In Estonia, the government has three main directions in the water management sector: investments in 

common water and wastewater infrastructure, better quality of surface water bodies and elimination of 

past pollution. The groundwater resources can guarantee a sufficient supply of good quality domestic 

water in all regions of the country. 

 

In Latvia, freshwater resources far exceed present and future requirements for water consumption. The 

government focuses its policy and activities for the future mainly on water protection. 

 

In Lithuania, the protection of water and the sustainable management of inland water bodies is one of 

the main environmental challenges for the government. A programme of measures must be established 

for each river basin district in order to achieve water protection objectives. 

 

In the Republic of Moldova, water resources are sensitive to climate change, both from the point of 

view of quantity and quality. According to estimations, the surface water resources that are available 

could decrease by 15-20 percent by 2020. Integrated water resources management will be essential to 

secure supply for all water users. 

 

In the Russian Federation, water is becoming a constraint for further economic development in several 

water-scarce regions. The poor condition of water infrastructure, which derives from under-funded 

maintenance and repair and lack of rehabilitation, can contribute to local shortages and poor water-

related services. In the 2020s-2030s, lack of water may create significant challenges for the growth and 

development of the main industrial and urban centres. The state water management requires a shift in 

the water resources management paradigm from the water resource distribution concept to the concept 

of managing a scarcer and deteriorating resource. Exploitation of groundwater could help address local 

water shortages, but the level of knowledge and the extent of development of fresh groundwater 

resources are still low. According to experts, due to its vast territories and moderate climate, the country 

can potentially become one of the major grain producers in the world. To achieve this, it is necessary 

that Russian agriculture switches to new water supply systems with the use of modern international 

technologies. 

 

In Ukraine, changing rainfall patterns and runoff due to climate change indicate that future summer 

river flows are likely to decrease substantially, by as much as 50 percent. It is expected that the country 

will suffer increased water stress over the 21st century as severe droughts, classified today as one in 100 

year events, are projected to become twice as likely by 2070. The sectors that are most vulnerable to 

these changes are agriculture in the south and industry and households in the south and southeast. In the 

south and southeast, surface water quality will deteriorate. 

 

According to available information, the current use of non-conventional sources of water (desalinated 

water and/or direct use of treated wastewater and agricultural drainage water) concerns two out of the 

seven countries in the region, representing only 0.02 percent of the region's total withdrawals. In general, 

non-conventional sources of water are not included as a high priority in water management plans and 

policies. 

 

To achieve financial sustainability measurement, computation and recovery mechanisms related to 

water fees need to be revised. 

 

Countries sharing transboundary river basins need to prepare joint water management plans for each 

basin. This will ensure clear communication and avoid approaches that may cause conflicts of interest, 

unilateral development, and inefficient water management practices that could result in international 

crisis in these countries.  
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TABLE 1 
Land use 

 

Country 

Country area Agricultural land Cultivated area (2013) 

area 
in % of 

total 
area 

per 
inhabitant 

area 
in % of 

country area 
per 

inhabitant 
area 

in % of 
country area 

In % of 
agricultural 

area 

per 
inhabitant 

Unidad ha % ha/inhab ha % ha/inhab ha % % ha/inhab 

  (1) (2) (3) (4) (5)=100x(4)/(1) (6) (7) (8)=100x(7)/(1) (9)=100x(7)/(4) (10) 

Belarus 20 760 000 1.1 2.2 8 726 000 42 0.9 5 693 000 27 65 0.6 

Estonia 4 523 000 0.2 3.4  966 000 21 0.7  638 000 14 66 0.5 

Latvia 6 449 000 0.4 3.3 1 868 000 29 0.9 1 214 000 19 65 0.6 

Lithuania 6 530 000 0.4 2.3 2 891 400 44 1.0 2 322 500 36 80 0.8 

Republic of 
Moldova 3 385 000 

0.2 0.8 
2 461 000 

73 0.6 
2 111 000 

62 86 0.5 

Russian Federation 1 709 825 000 94.4 11.9 216 840 000 13 1.5 123 840 000 7 57 0.9 

Ukraine 60 355 000 3.3 1.3 41 275 000 68 0.9 33 420 000 55 81 0.7 

Eastern Europe 1 811 827 000 100 8.7 275 027 400 15 1.3 169 238 500 9 62 0.8 
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TABLE 2 
Population characteristics 
 

Country 

Population (2015) Gross Domestic Product (2014) 
Human 

Development 
Index 
(2014) 

Gender 
Inequality 

Index 
(2014) Total 

in % of 
region 

% 
rural 

Population 
density 

Total 
Value added 

by  
agriculture 

GDP per 
inhabitant 

inhabitants % % 
inhabitants 

per km2 
Current 

million US$ 
% 

Current 
US$/inhab. 

(lowest=0, 
highest=1) 

(equality=0, 
inequality=1) 

Belarus 9 496 000 5 25 46  76 139 9  8 015 0.798 0.151 

Estonia 1 313 000 1 34 29  25 905 4  19 685 0.861 0.164 

Latvia 1 970 000 1 31 31  31 921 3  16 049 0.819 0.167 

Lithuania 2 878 000 1 31 44  48 172 3  16 514 0.839 0.125 

Republic of Moldova 4 069 000 2 62 120  7 944 15  1 951 0.693 0.248 

Russian Federation  143 457 000 69 27 8 1 860 000 4  12 968 0.798 0.276 

Ukraine 44 824 000 22 31 74  132 000 12  2 933 0.747 0.286 

Eastern Europe  208 007 000 100 28 11 2 182 081 5  10 479 - - 
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TABLE 3 
Access to improved water sources (Source: JMP, 2015) 

 

Country 

Access to improved water sources in 2015 
(% of population) 

National Urban Rural 

Belarus 100 100 99 

Estonia 100 100 99 

Latvia 99 100 98 

Lithuania 97 100 90 

Republic of Moldova 88 97 81 

Russian Federation 97 99 91 

Ukraine 96 96 98 

Eastern Europe 97 98 93 

 
 
 

TABLE 4 
Long-term average annual renewable water resources 

 

Country 

Average annual 
precipitation 

Annual renewable water resources (RWR) 

Internal (IRWR) Total (TRWR) 
Dependency 

ratio 
depth volume volume 

per inhabitant 
(2015) 

volume 
per inhabitant 

(2015) 

mm million m³ million m³ m³/inhab million m³ m³/inhab % 

Belarus   618  128 300 34 000  3 580 57 900  6 097 41 

Estonia   626  28 300 12 710  9 680 12 810  9 756 1 

Latvia   667  43 000 16 940  8 599 34 940  17 736 52 

Lithuania   656  42 800 15 460  5 372 24 500  8 513 37 

Republic of Moldova   450  15 200 1 620   398 12 270  3 015 87 

Russian Federation   460 7 865 200 4 312 000  30 058 4 525 000  31 543 5 

Ukraine   565  341 000 55 100  1 229 175 300  3 911 69 

Eastern Europe   467 8 463 800 4 447 830  21 383 - - - 

 

 



Eastern Europe  39 

 
 

TABLE 5 
Produced, treated and directly used municipal wastewater 
 

Country Year 

Municipal wastewater 

Produced Treated Direct use 

million m3 

Belarus 2012  1 078 666 - 

Estonia 2009 385 307 - 

Latvia 2009   282 128 12 

Lithuania 2009 262 128 5 

Republic of Moldova 2012 53 - - 

Russian Federation 2011 12 320 - - 

Ukraine* 2005  2 154  1 763 - 

* Treated municipal wastewater data in Ukraine refers to 2011 

 

 
 
 
TABLE 6 
Dams 

Country 
Dam capacity 

million m3 % of the region 

Belarus 3 100 0.36 

Estonia 182.5 0.02 

Latvia 1 007 0.12 

Lithuania 1 822 0.21 

Republic of Moldova 2 584 0.30 

Russian Federation 801 500 92.58 

Ukraine 55 500 6.41 

Eastern Europe 865 696 100 
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TABLE 7 
Dams with a reservoir capacity larger than 1 000 million m3 
 

Dam River Basin 
Completed 

(year) 
Capacity 

(million m3) 
Surface 

area (km2) 
Main use* Country 

Bratsk Angara Yenisey (Kara Sea) 1964  169 000 4 811 H, W, N Russian Federation 
Krasnoyarsk Yenisey Yenisey (Kara Sea) 1972  73 300 1 630 H, N Russian Federation 
Zeya Zeya Amur (Okhotsk Sea) 1978  68 400 2 235 H, F, N Russian Federation 
Ust-Ilim Angara Yenisey (Kara Sea) 1977  59 300 1 703 H, N Russian Federation 
Kuibyshev Volga Caspian Sea 1955  58 000 5 060 H, W, N Russian Federation 
Irkutsk Angara Yenisey (Kara Sea) 1956  46 000 31 968 H Russian Federation 
Vilyui Vilyui Lena (Laptev Sea) 1967  35 900 2 091 H Russian Federation 
Volgograd Volga Caspian Sea 1958  31 500 2 613 H, W, N Russian Federation 
Sayano-Shushenskaya Yenisey Yenisey (Kara Sea) 1990  31 300  282 H, N Russian Federation 
Rybinsk Volga Caspian Sea 1941  25 400 4 042 H, W, N Russian Federation 
Tsimliansk Don Black Sea 1952  24 000 2 254 H, N Russian Federation 
Ust-Khantaika Khantaika Yenisey (Kara Sea) 1970  23 500 1 442 H Russian Federation 
Kakhovka Dnipro (Dnieper) Black Sea 1955  18 180 2 092 H, W, N Ukraine 
Verkhne-Svirskaya Svir Baltic Sea 1952  17 500 9 774 H, N Russian Federation 
Cheboksary Volga Caspian Sea 1980  13 850 2 190 H, N Russian Federation 
Kremenchug Dnipro (Dnieper) Black Sea 1960  13 520 1 849 H, W, N Ukraine 
Saratov Volga Caspian Sea 1967  12 900 1 073 H, W, N Russian Federation 
Kama Kama Caspian Sea 1954  12 200 1 585 H, W, N Russian Federation 
Verkhne-Tulomskaya Tuloma Tuloma (Barents Sea) 1965  11 520  689 H Russian Federation 
Kumskaya Kuma Caspian Sea 1963  10 800 1 021 H Russian Federation 
Kureiskaya Kureika Yenisey (Kara Sea) 1989  9 900  559 H Russian Federation 
Votkinsk Kama Caspian Sea 1963  9 400  842 H, N Russian Federation 
Novosibrisk Ob Ob (Kara Sea) 1957  8 800 1 024 H, W, N Russian Federation 
Gorky Volga Caspian Sea 1955  8 700 1 325 H, W, N Russian Federation 
Sheksna Sheksna Caspian Sea 1941  6 500  317 H, N Russian Federation 
Serebrianka 1 Voroniya Voroniya (Barents Sea) 1970  4 170  204 H Russian Federation 
Kiev Dnipro (Dnieper) Black Sea 1964  3 730  636 H, N Ukraine 
Kniazhaya Cuba Kovda Kovda (Barents Sea) 1955  3 430  744 H Russian Federation 
Dnipro Dnipro (Dnieper) Black Sea 1932  3 320  132 H, W, N Ukraine 
Irikla Ural Caspian Sea 1958  3 260  223 H, W Russian Federation 
Krasnodar Kuban Black Sea 1975  3 048  269  Russian Federation 
Volkhov Volkhov Baltic Sea 1926  3 000  960 H, N Russian Federation 
Dniester Dniester Black Sea 1981  3 000  75 H, F Ukraine 
Nizhne-Kamskaya Kama Caspian Sea 1981  2 800 1 084 H, N Russian Federation 
Chirkey Sulak Caspian Sea 1978  2 780  30 H, W Russian Federation 
Kanev Dnipro (Dnieper) Black Sea 1976  2 480  470 H, W, N Ukraine 
Dniprod Zerzhinsk Dnipro (Dnieper) Black Sea 1964  2 460  507 H, N Ukraine 
Iova Iova  1960  2 000  238 H Russian Federation 
Kolyma Kolyma Kolyma (East Siberian Sea) 1991  1 460  90  Russian Federation 
Pavlovskaya Ufa Caspian Sea 1959  1 410  82 H, W, N Russian Federation 
Vileyskoye Vilia Baltic Sea 1974  1 336  64 H, W Belarus 
Uglich Volga Caspian Sea 1940  1 240  176 H, W, N Russian Federation 
Ivankovo Volga Caspian Sea 1937  1 170  215 H, W, N Russian Federation 
Onda Onda   1956  1 090  193 H, N Russian Federation 

Eastern Europe        846 554 -     

*   H = Hydropower, W = Water supply; F = Flood protection; N = Navigation 
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TABLE 8 
Water withdrawal by sector 

 

Country 

Year 

Annual water withdrawal 

Agriculture Municipalities Industries Total  

Volume % of total Volume % of total Volume % of total Volume 
% of 

region 
per 

inhabitant 

Unit million m3 % million m3 % million m3 % million m3   m3/inhab 

  (1) (2)=100x(1)/(7) (3) (4)=100x(3)/(7) (5) (6)=100x(5)/(7) (7) (8) (9) 

Belarus 2013  489 32.3  547 36.1  478 31.6 1 514 1.9   159 

Estonia* 2014  5 0.3  60 3.5 1 655 96.2 1 720 2.1  1 310 

Latvia 2013  36 14.6  159 64.3  52 21.1  248 0.3   126 

Lithuania 2011  66 10.4  150 23.7  416 65.9  631 0.8   205 

Republic of Moldova** 2007  36 3.4  146 13.7  883 82.9 1 065 1.3   258 

Russian Federation*** 2013 12 163 19.9 12 347 20.2 36 489 59.8 61 000 75.3   425 

Ukraine 2010 4 454 30.0 3 266 22.0 7 126 48.0 14 846 18.3   325 

Eastern Europe   17 249 21.3 16 676 20.6 47 100 58.1 81 024 100.0   387 

*     Of the figure of 1 655 million m3 industrial water withdrawal given, almost 90 percent is for cooling of thermoelectric powerplants.  
**    Municipal and industrial water withdrawal data for the Republic of Moldova refer to 2005 
***   No data was available for agricultural, municipal and industrial withdrawal in the Russian Federation in 2013 (total withdrawal: 61 000 million m3).  
       For the purpose of this table, it has been estimated the same proportions of sectors as in 2001 (when the total withdrawal was 66 200 million m3). 
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TABLE 9 
Water withdrawal by source of water and pressure on freshwater resources 

 

Country Year 

Primary and secondary freshwater withdrawal  Other sources of water  
Total water 

withdrawal by 
source 

Surface water Groundwater Total freshwater 
Pressure on 
freshwater* 

Direct use 

  Volume 
Volume 

% of 
total 

Volume 
% of 
total 

Volume 
% of 
total 

Treated municipal 
wastewater 

% of 
total 

million m3 % million m3 % million m3 % % Year million m3 % Year million m3 

Belarus 2013   663 43.8   851 56.2 1 514 100.0 2.6   0 0.0 2013  1 514 

Estonia 2014  1 521 88.4   199 11.6 1 720 100.0 13.4   0 0.0 2014  1 720 

Latvia 2013   88 35.5   148 59.7  236 95.2 0.7 2009    12 4.8 2013   248 

Lithuania 2011   452 71.6   175 27.7  626 99.2 2.6 2009 5 0.8 2011   631 

Republic of Moldova 2007     1 065 100.0 8.7   0 0.0 2007  1 065 

Russian Federation 2013     61 000 100.0 1.3   0 0.0 2013  61 000 

Ukraine 2010  11 877 80.0  2 969 20.0 14 846 100.0 8.5   0 0.0 2010  14 846 

Eastern Europe            81 007          17   0.02    81 024 

* The pressure on freshwater resources is equal to the percentage of total renewable freshwater resources (Table 4) withdrawn.     
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TABLE 10 
Areas under irrigation 

 

Country 
Irrigation 

potential area 
Year 

Total area 
equipped for 

irrigation* 

% of  
region 

In % of 
cultivated 

area 

In % of 
irrigation 
potential 

Part of the 
equipped area 

actually 
irrigated 

Unit ha   ha % % % % 

  (1) (2) (3) (4) (5) (6)=100x(3)/(1) (8) 

Belarus** 5 693 000 2011 30 600 0.64 0.5 0.5 100 

Estonia  150 000 2010 458 0.01 0.1 0.3 71 

Latvia** 1 214 000 2013 630 0.01 0.1 0.1 65 

Lithuania  200 000 2012 4 440 0.09 0.2 2.2 35 

Republic of Moldova 1 500 000 2014 228 300 4.75 11.0 15.2 14 

Russian Federation 29 000 000 2006 2 375 000 49.39 2.0 8.2 40 

Ukraine 5 500 000 2013 2 169 000 45.11 6.0 39.4 34 

Eastern Europe 43 257 000   4 808 428 100.00 2.9 11.1   36 

*    Full control irrigation area' is equal to 'total area equipped for irrigation' because there is no 'spate irrigation' nor 'equipped lowlands'. 

**  The irrigation potential area in Belarus and Latvia is unknow. In order to have regional data it has been estimated as area cultivated 
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TABLE 11 
Origin of water used in areas equipped for irrigation (primary and secondary water) 
 

Country Year 

Surface water Groundwater 

Area % of total Area % of total 

ha % ha % 

Belarus 2006   96 980 85   17 110 15 

Estonia 2005   1 170 86    193 14 

Latvia 2007    770 93    60 7 

Lithuania      

Republic of Moldova 2014   228 300 100    0 0 

Russian Federation 2006  1 900 000 80   475 000 20 

Ukraine 1992  2 605 000 100    0 0 

Note: Part of the area also must be irrigated by direct use of agricultural drainage water or treated wastewater (see Table 
9), but no figures are available.  

 

 
TABLE 12 
Area equipped for irrigation and actually irrigated area 

 

Country 
  

Area equipped 
for irrigation 

Area actually 
irrigated 

in % of area 
equipped 

Year ha ha % 

    (1) (2) (3)=100x(2)/(1) 

Belarus 2011 30 600 30 600 100 

Estonia 2010  458 326 71 

Latvia 2013  630 410 65 

Lithuania* 2012 4 440 1 532 35 

Republic of Moldova* 2014 228 300 32 000 14 

Russian Federation 2006 2 375 000 938 900 40 

Ukraine* 2013 2 169 000 731 400 34 

Eastern Europe   4 808 428 1 735 168 36 

* In Lithuania, Republic of Moldova and Ukraine the year for available data of actually irrigated area 
(2010, 2007 and 2003 respectively) is different from the year for available data of equipped area, shown 
in the table.  
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TABLE 13A 
Harvested irrigated crops on areas actually irrigated (in hectares) 
 

Crop Belarus Estonia Latvia Lithuania 
Republic of 

Moldova 
Russian 

Federation 
Ukraine 

Eastern 
Europe 

Year 2011 2010 2007 2010 2007 2006 2003   

Wheat               61 300   61 300 

Barley               26 000   26 000 

Maize               15 000  100 000  115 000 

Rice          38 000  21 000  59 000 

Other cereals      7 000  23 000   30 000 

Vegetables  3 000    310   615  3 500  57 000  74 000  138 425 

Potatoes  2 900   25   310   642  3 500  82 000  59 490  148 867 

Pulses       2 300      32 000  52 490  86 790 

Sunflower        46 210  46 210 

Sugar beet      2 200  32 000  21 800  56 000 

Other temporary crops    229    101      330 

Fruits  2 300   71    82  4 800  66 000  76 410  149 663 

Temporary fodder         328 600  100 000  428 600 

Permanent grass and fodder        180 000  180 000 

Permanent meadows, pastures  20 100   1    92  11 000  178 000   209 193 

Total  30 600   326   620  1 532  32 000  938 900  731 400 1 735 378 

Area actually irrigated  30 600   326   620  1 532  32 000  938 900  731 400 1 735 378 

Cropping intensity in % 100 100 100 100 100 100 100 100 
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TABLE 13B 
Harvested irrigated crops on areas actually irrigated (in percentages) 

 

Crop Belarus Estonia Latvia Lithuania 
Republic of 

Moldova 
Russian 

Federation 
Ukraine 

Eastern 
Europe Cereals 

total 
For 

animals 
Year 2011 2010 2007 2010 2007 2006 2003   

Wheat              6.5  3.5 

16.8 

 

Barley              2.8  1.5  

Maize              1.6 13.7 6.6  

Rice         4.0 2.9 3.4  

Other cereals     21.9 2.4  1.7  

Vegetables 9.8  50.0 40.1 10.9 6.1 10.1 8.0   
Potatoes 9.5 7.7 50.0 41.9 10.9 8.7 8.1 8.6   
Pulses      7.5     3.4 7.2 5.0   

Sunflower      0.0 6.3 2.7   

Sugar beet     6.9 3.4 3.0 3.2   
Other temporary crops  70.2  6.6    0.02   
Fruits 7.5 21.8  5.4 15.0 7.0 10.4 8.6   

Temporary fodder        35.0 13.7 24.7  

47.1 Permanent grass and fodder    0.0   24.6 10.4  

Permanent meadows, pastures 65.7 0.3  6.0 34.4 19.0  12.1  

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0     
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TABLE 14 
Trend in water withdrawal by sector 

 

Country Year 

Annual water withdrawal by sector 

Agriculture Municipal Industry Total 

million m3 
% of 
total 

million m3 
% of 
total 

million m3 
% of 
total 

million m3 
% of 

region 
m3 per 

inhabitant 

Belarus 
2000  442 24.1  851 46.3  545 29.6 1 837 2.0  187 

2013  489 32.3  547 36.1  478 31.6 1 514 1.9  159 

Estonia 
2002  30 2.1  85 6.0 1 298 91.9 1 413 1.5 1 022 

2014  5 0.3  60 3.5 1 655 96.2 1 720 2.1 1 310 

Latvia 
2007  51 23.2  125 57.3  43 19.5  218 0.2  101 

2013  36 14.6  159 64.3  52 21.1  248 0.3  126 

Lithuania 
2001  53 94.0  172 3.0 2 543 3.0 2 768 3.0  806 

2011  66 10.4  150 23.7  416 65.9  631 0.8  205 

Republic of Moldova 
1992  775 39.5  269 13.7  919 46.8 1 963 2.1  449 

2007  36 3.4  146 13.7  883 82.9 1 065 1.3  258 

Russian Federation* 
2001 13 200 19.9 13 400 20.2 39 600 59.8 66 200 71.4  456 

2013 12 163 19.9 12 347 20.2 36 489 59.8 61 000 75.3  425 

Ukraine 
2000 5 485 30.0 3 311 18.1 9 486 51.9 18 282 19.7  507 

2010 4 454 30.0 3 266 22.0 7 126 48.0 14 846 18.3  325 

Eastern Europe 

2002 20 036 21.6 18 213 19.7 54 433 58.7 92 681 100.0  458 

2012 17 249 21.3 16 676 20.6 47 100 58.1 81 024 100.0  387 

Change -2 787 -14% -1 537 -8% -7 334 -13% -11 657 -13% -71 

*  No data was available for agricultural, municipal and industrial withdrawal in the Russian Federation in 2013 (total withdrawal: 61 000 million m3).  
 

   For the purpose of this table, it has been estimated the same proportions of sectors as in 2001 (when the total withdrawal was 66 200 million m3). 
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TABLE 15 
Trend in primary and secondary freshwater withdrawal 

 

Country Year 

Surface water Groundwater Total freshwater Increase 

               million m3      %          million m3       %            million m3     % 

Belarus 
2000  755 41 1 082 59 1 837 

-  18 
2013  663 44  851 56 1 514 

Estonia 
2002 1 177 83  236 17 1 413 

  22 
2014 1 521 88  199 12 1 720 

Latvia 
2002  135 55  109 45  245 

-  3 
2013  88 37  148 63  236 

Lithuania 
2005 2 203 93  157 7 2 360 

-  73 
2011  452 72  175 28  626 

Republic of Moldova 
1992         1 963 

-  46 
2007         1 065 

Russian Federation 
2001         66 200 

-  8 
2013         61 000 

Ukraine* 
2000 14 624 80 3 656 20 18 280 

-  19 
2010 11 877 80 2 969 20 14 846 

Eastern Europe 
2002          92 298 

-  12 
2012          81 007 

*  There are no data available for Ukraine on surface water and groundwater for total freshwater withdrawal in 2000 (18 280 million m3). 
It has been estimated the same percentages of surface water and groundwater as in 2010 
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TABLE 16 
Trend in areas under irrigation 

 

Country Year 
Total irrigation area Total increase Annual increase* 

ha % % 

Belarus 
2003  115 000 

-73.4 -15.3 
2011  30 600 

Estonia 
1995  3 680 

-87.6 -13.0 
2010   458 

Lativa 
2000   560 

12.5 0.9 
2013   630 

Lithuania 
2005  4 420 

0.5 0.1 
2012  4 440 

Republic of Moldova 
1999  307 000 

-25.6 -2.0 
2014  228 300 

Russian Federation 
1994 5 158 000 

-54.0 -6.3 
2006 2 375 000 

Ukraine 
2000 2 408 000 

-9.9 -0.8 
2013 2 169 000 

Eastern Europe 

1996 7 996 660 

-39.9 -3.7 2010 4 808 428 

Change -3 188 232 

* Annual increase for the region was calculated using a weighted year index. This index is calculated by allocating to the 
year for each country a weighing coefficient proportional to its area equipped for irrigation, therefore giving more 
importance to countries with the largest areas under irrigation. 
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TABLE 17 
Trend in full control irrigation techniques 

 

Country Year 

Surface irrigation Sprinkler irrigation Localized irrigation 
Total 

Area % of total Area % of total Area % of total 

ha % ha % ha % ha 

Republic of Moldova 
1992  305 000 97.8  3 400 1.1  3 600 1.2  312 000 

2014  68 300 29.9  145 000 63.5  15 000 6.6  228 300 

Ukraine * 1992  525 000 20.2 2 080 000 79.8   0 0.0 2 605 000 

* For Ukraine, only data from the previous survey are available. 
     

 

 

 

 
 

TABLE 18 
Trend in the origin of water used in areas equipped for irrigation 

 

Country Year 

Surface water Groundwater Total 

Area 
% of 
total 

Area 
% of 
total 

Area 

ha % ha % (ha) 

Estonia 
1995  3 680 100   0 0  3 680 

2005  1 170 86   193 14  1 363 

Latvia 
2003  1 070 93   80 7  1 150 

2007   770 93   60 7   830 

Republic of Moldova 
1999  307 000 100   0 0  307 000 

2014  228 300 100   0 0  228 300 
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TABLE 19 
Trend in use rate of area equipped for irrigation 

 

Country Year 
% of equipped area 

actually irrigated 

Belarus 
2001   100 

2011   100 

Estonia 
1995   44 

2010   71 

Lativa 
2007   75 

2013   65 

Lithuania 
2005   5 

2012   31 

Republic of Moldova 
1992   72 

2007   14 

Russian Federation 
1994   79 

2006   40 

Ukraine 
1995   71 

2003   34 
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TABLE 20 
Eastern Europe: compared to the world 

 

Variable Unit Eastern Europe World 
Eastern Europe 

as % of the world 

Total area 2013 1 000 ha  1 811 827  13 387 760 13.5 

Cultivated area 1 000 ha   169 239  1 575 035 10.7 

      - in % of total area %    9    12 - 

      - per inhabitant ha    0.81    0.21 - 

Total population 2015 inhabitants  208 007 000 7 344 837 000 2.8 

Population growth 2014-2015 %/year -   0.1    1.2 - 

Population density 2015 inhabitants/km²    11    55 - 

Rural population as % of total population %    28    46 - 

Precipitation 
million m³/year  8 463 800  108 963 391 7.8 

mm/year    467    814 - 

Internal renewable water resources (IRWR) million m³/year  4 447 830  42 809 955 10.4 

      - per inhabitant in 2015 m³/year   21 383   5 829 - 

Total water withdrawal by sector million m³/year   81 024  4 001 367 2.0 

      - agricultural million m³/year   17 249  2 769 334 0.6 

            - in % of total water withdrawal %    21    69 - 

      - municipal million m³/year   16 676   464 021 3.6 

            - in % of total water withdrawal %    21    12 - 

      - industrial million m³/year   47 100   768 012 6.1 

            - in % of total water withdrawal %    58    19 - 

Total freshwater withdrawal million m³/year   81 007  3 852 903 2.1 

      - in % of IRWR %    2    9 - 

Irrigation 1 000 ha   4 808   325 140 1.5 

      - in % of the cultivated area  %    3    21 - 
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Annex 2 - Summary maps 

 

 

 Figure 1: Regional division of the world adopted by AQUASTAT 

 Figure 2: Average annual precipitation 

 Figure 3: Total renewable water resources per inhabitant in 2014 

 Figure 4: Contribution of transboundary water to the total renewable water resources 

 Figure 5: Hydrological basins of Europe 

 Figure 6: Hydrological basins of Asia 

 Figure 7: Water withdrawal per inhabitant 

 Figure 8: Proportion of renewable water resources withdrawn: MDG Water Indicator 

 Figure 9: Area equipped for irrigation 

 Figure 10: Part of cultivated area under irrigation 
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FIGURE 1 
Regional division of the world adopted by AQUASTAT 
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FIGURE 2 
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Average annual precipitation

 
FIGURE 3 
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Total renewable water resources per inhabitant in 2014 
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FIGURE 4 
Contribution of transboundary water to the total renewable water resources  
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FIGURE 5 
Hydrological basins of Europe 
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FIGURE 6 
Hydrological basins of Asia 
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FIGURE 7 
Water withdrawal per inhabitant 
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FIGURE 8 
Proportion of renewable water resources withdrawn: MDG Water Indicator 
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FIGURE 9 
Area equipped for irrigation 
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FIGURE 10 
Part of cultivated area under irrigation  

 


