
Summary 
This information note covers a twenty year history of the collection and analysis of water-related data and its dissemina-
tion as an international public good, freely available to all. The main country database on water resources and their 
use—itself a major challenge to present in uniform terms—provides the platform for organizing and presenting over 180 
variables and indicators that can be searched and extracted for all countries and for di�erent regions over an extensive 
time period. The process of collecting and checking the data has resulted in the establishment of a unique network of 
collaborators who provide data, use data from other countries for comparative purposes, and exchange views and expe-
riences on how best to measure and account for water-related use. Users range from international private companies to 
non-governmental organizations, and virtually all signi�cant reports related to water depend on the data provided by 
AQUASTAT. New technologies will improve data availability and provide new routes for users to obtain data, but the 
structure and experience underlying AQUASTAT will certainly remain central and basic to organizing those data and 
ensuring free international distribution.
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AQUASTAT
UNDERSTANDING

FAO’S global water information system



Achieving food security for all is at the heart of FAO’s e�orts—to make sure people have regular access to enough 
high-quality food to lead active, healthy lives. FAO’s three main goals are: (i) the eradication of hunger, food insecu-
rity and malnutrition; (ii) the elimination of poverty and the driving forward of economic and social progress for all; 
and (iii) the sustainable management and utilization of natural resources, including land, water, air, climate and 
genetic resources for the bene�t of present and future generations. To support these goals, Article 1 of its constitu-
tion requires FAO to “collect, analyse, interpret and disseminate information related to nutrition, food and agricul-
ture”. Information on natural resources, especially land and water, is central to this respect.  

By 1980, FAO had developed a geo-referenced information system on land resources based on the FAO/UNESCO 
world map of soils, but a global geographically-based water resources database did not exist. 

In 1992, FAO’s Land and Water Division proposed to establish a global water information system to provide 
high-quality information on water resources and uses, mainly for agriculture, as a basis for analysis and planning at 
national and international levels. At national level, such data would help the country devise appropriate policies 
and strategies for the development and management of its water resources. It would also allow the country to 
compare its situation and achievements with other countries. At international level, the data provide the basis for 
studying the evolution of water resources development, relative levels of water scarcity, potentials and trends. The 
system was also expected to provide the necessary data for forecasts, and the study of phenomena such as the 
impact of global warming on water and agriculture.
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In 1993, the global water information system (GWIS) was initiated. Country statistics and speci�c country studies 
were collected and processed to extract the required information and to develop regional and continental data, in 
addition to national data. 

The approach had two implications. First, there was a need to develop very detailed standards to compute di�e-
rent indicators which best represented the state of water resources and use in agriculture. De�nitions of terms 
related to water resources, irrigation, water withdrawal, etc. are anything but trivial and can be interpreted in very 
di�erent ways in di�erent countries. A set of well-described variables and indicators was thus developed at the 
beginning of the programme and is being continuously improved, based on experience gained in progressively 
collecting country information. Second, water is frequently a transboundary resource. In fact, not only can water 
resources be computed in di�erent ways by di�erent countries, but also the computation of transboundary �ows 
is often performed in di�erent ways on both sides of the border. A consistent physical approach, based on a hydro-
logical division of the land, needed to be superimposed on the division in countries and administrative units to 
ensure the integrity of water resources data and analysis at the global level.

GWIS thus developed as two complementary programmes:

1. Collection of statistics on the main variables and indicators related to water resources and use in agriculture at 
country and sub-country level
2. Development of a GIS-based hydrological capability to merge information collected from countries to provide 
a global picture of water resources and withdrawal based on a hydrological division of the land, i.e. river basins.

In 1994, the �rst of these two programmes became known as AQUASTAT, FAO’s global information system on water 
and agriculture, comprising the most reliable national information on water resources and uses and making it 
available, in a standard format, to users interested in global or regional prospects. While the basis of AQUASTAT 
was—and remains—the collection and publishing of statistical information, the programme has evolved tremen-
dously over the last 20 years and has also addressed and incorporated the second programme, i.e. the transbound-
ary, hydrological perspective. 

While agriculture is by far the largest water withdrawal sector, in times of increasing water scarcity it is the �rst one 
to su�er, long before the municipal and industrial sectors. Although the mandate of AQUASTAT was primarily 
linked to water and agriculture, it soon became evident that it could not limit itself to agricultural water only in 
view of the absence of su�cient country-level information on the other sectors elsewhere. Information on the 
other water withdrawal sectors as well as on water resources is indispensible in order to be able to provide a more 
complete picture of the water situation in the world, in view of increasing competition between di�erent sectors, 
and to estimate the pressure on water resources. Since then, AQUASTAT has been the global leader in reporting 
national-level data on renewable water resources and water withdrawals.

The birth of AQUASTAT

AQUASTAT in a nutshell
AQUASTAT o�ers: 
• Standardized data and information
• Tools
• Capacity development

Concretely, this means that data, metadata, reports, 
country pro�les, river basin pro�les, regional analyses, 
maps, tables, spatial data, guidelines, and other tools are 
o�ered on:
• Water resources: internal, transboundary, total
• Water uses: by sector, by source, wastewater
• Irrigation: location, area, typology, technology, crops
• Dams: location, height, capacity, surface area
• Water-related institutions, policies and legislation

A snapshot of information that is available in AQUASTAT:
• 180+ variables and indicators
• 220 000+ data points (year x variable x country)
• 1 600+ sources used
• 80 000+ data-point metadata
• 500 multi-lingual water-related de¬�nitions
• 150+ detailed country pro�¬les
• 570+ transboundary water resources data points
• Geo-referenced info on ~14 000 dams
• 160+ country-level irrigated crop calendars
• 15 000+ sub-national irrigation areas
• 40+ published documents (1000s of published pages)
• Info on 650+ national water-related institutions
• 150+ country, regional, basin, global maps
• Investment costs for 250+ irrigation projects in Africa
And much more!
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Achieving food security for all is at the heart of FAO’s e�orts—to make sure people have regular access to enough 
high-quality food to lead active, healthy lives. FAO’s three main goals are: (i) the eradication of hunger, food insecu-
rity and malnutrition; (ii) the elimination of poverty and the driving forward of economic and social progress for all; 
and (iii) the sustainable management and utilization of natural resources, including land, water, air, climate and 
genetic resources for the bene�t of present and future generations. To support these goals, Article 1 of its constitu-
tion requires FAO to “collect, analyse, interpret and disseminate information related to nutrition, food and agricul-
ture”. Information on natural resources, especially land and water, is central to this respect.  

By 1980, FAO had developed a geo-referenced information system on land resources based on the FAO/UNESCO 
world map of soils, but a global geographically-based water resources database did not exist. 

In 1992, FAO’s Land and Water Division proposed to establish a global water information system to provide 
high-quality information on water resources and uses, mainly for agriculture, as a basis for analysis and planning at 
national and international levels. At national level, such data would help the country devise appropriate policies 
and strategies for the development and management of its water resources. It would also allow the country to 
compare its situation and achievements with other countries. At international level, the data provide the basis for 
studying the evolution of water resources development, relative levels of water scarcity, potentials and trends. The 
system was also expected to provide the necessary data for forecasts, and the study of phenomena such as the 
impact of global warming on water and agriculture.

In 1993, the global water information system (GWIS) was initiated. Country statistics and speci�c country studies 
were collected and processed to extract the required information and to develop regional and continental data, in 
addition to national data. 

The approach had two implications. First, there was a need to develop very detailed standards to compute di�e-
rent indicators which best represented the state of water resources and use in agriculture. De�nitions of terms 
related to water resources, irrigation, water withdrawal, etc. are anything but trivial and can be interpreted in very 
di�erent ways in di�erent countries. A set of well-described variables and indicators was thus developed at the 
beginning of the programme and is being continuously improved, based on experience gained in progressively 
collecting country information. Second, water is frequently a transboundary resource. In fact, not only can water 
resources be computed in di�erent ways by di�erent countries, but also the computation of transboundary �ows 
is often performed in di�erent ways on both sides of the border. A consistent physical approach, based on a hydro-
logical division of the land, needed to be superimposed on the division in countries and administrative units to 
ensure the integrity of water resources data and analysis at the global level.

GWIS thus developed as two complementary programmes:

1. Collection of statistics on the main variables and indicators related to water resources and use in agriculture at
country and sub-country level
2. Development of a GIS-based hydrological capability to merge information collected from countries to provide
a global picture of water resources and withdrawal based on a hydrological division of the land, i.e. river basins.

In 1994, the �rst of these two programmes became known as AQUASTAT, FAO’s global information system on water 
and agriculture, comprising the most reliable national information on water resources and uses and making it 
available, in a standard format, to users interested in global or regional prospects. While the basis of AQUASTAT 
was—and remains—the collection and publishing of statistical information, the programme has evolved tremen-
dously over the last 20 years and has also addressed and incorporated the second programme, i.e. the transbound-
ary, hydrological perspective. 

While agriculture is by far the largest water withdrawal sector, in times of increasing water scarcity it is the �rst one 
to su�er, long before the municipal and industrial sectors. Although the mandate of AQUASTAT was primarily 
linked to water and agriculture, it soon became evident that it could not limit itself to agricultural water only in 
view of the absence of su�cient country-level information on the other sectors elsewhere. Information on the 
other water withdrawal sectors as well as on water resources is indispensible in order to be able to provide a more 
complete picture of the water situation in the world, in view of increasing competition between di�erent sectors, 
and to estimate the pressure on water resources. Since then, AQUASTAT has been the global leader in reporting 
national-level data on renewable water resources and water withdrawals.
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AQUASTAT contributes to FAO’s mandate to raise levels of nutrition, improve agricultural productivity, better 
the lives of rural populations and contribute to the growth of the world economy by providing:

• Up-to-date, validated and reliable national-level data in the AQUASTAT database
• Standardized country pro�les containing sections on the following topics:

- geography, climate and population
- economy, agriculture and food security
- water resources
- international water issues
- water use
- irrigation and drainage
- water management, policies and legislation related to water use in agriculture
- environment and health
- prospects for agricultural water management

• One-page informational briefs, such as country fact sheets and water resources sheets
• Methodologies and de�nitions for information on the water resources, water uses and irrigation sector
• Maps, spatial data, and geographically disaggregated tables
• Predictions of future agricultural water use and irrigation developments
• In-depth analysis through diverse thematic studies
• Contributions to major international publications
• Responses to requests from governments, research institutes, universities, teachers, private and non-govern-
mental organizations and individuals

AQUASTAT plays a pivotal role in assessing the role of irrigation in global food production, and understanding the 
relationship between irrigation and water scarcity. 

AQUASTAT’S contribution to FAO’S mandate

Country data collection process
The information provided by AQUASTAT relies to a great extent on national capacities and expertise. The 
information management process comprises:

• A review of literature and information at country and sub-country level.
• Country surveys, through national resource persons, consisting of data collection and country description by
means of a detailed questionnaire where the source reference and metadata are associated with each data
point.
• Critical analysis of information and data processing, with preference given to national sources and expert
knowledge. The data validation and processing is supported by the AQUASTAT database management system.
• Veri�cation and validation of transboundary water data considering all countries involved in the transboun-
dary river basin.

• Modelling of data by means of Geographic Information System (GIS) and water balance models for estimating 
unavailable data and for providing spatial data. GIS and remote sensing data are important inputs together 
with data acquired trough country surveys, which are also used for model calibration.
• Standardization of information, data tables and charts.
• Requesting feedback and approval from various national authorities and institutions and responding to 
comments provided by experts.
• Dissemination of information through the AQUASTAT website, as published reports and/or digital products.
• Incorporation of voluntary feedback from users and through cooperation with other institutions

For acquiring reliable data and information, the importance of cooperating with national resource persons work-
ing in the �eld of water and agriculture, with good networking capabilities and a sense of responsibility, has been 
shown to be vital. Experience and lessons learned in global water information management show the importance 
of national capacities, systematic data and information collection, harmonized de�nitions, metadata, support for 
data handling in the database management system, and website management.
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The AQUASTAT website
http://www.fao.org/nr/aquastat 

The entire AQUASTAT website is freely available in three languages: English, French and Spanish. Major web 
updates are communicated through RSS Feed, also in the three languages. Some of the most important datasets 
and pages are described below.

Main online country database
http://www.fao.org/nr/water/aquastat/data/query/index.html?lang=en 

The AQUASTAT main country database, uses MySQL, and is available in three languages: English, French and Spa-
nish. It provides information on water and agriculture by country, including metadata. In total 180+ variables and 
indicators can be queried, by country or by region and by period, in the following main categories: geography and 
population; water resources; water use by sector and by source; irrigation and drainage development; environ-
ment and health. In addition, another 70+ variables are only internally tracked in the main database either because 
they are useful for AQUASTAT but don’t add that much content to international dialogue, or due to limited data 
holdings or quality. The query results can be downloaded in CSV format from the query results page.

Metadata are assigned at three levels: at database level, at variable or country level, and at data-point level (speci�c 
variable, country, and year). Cells with a green background on the query results page indicate that metadata are 
available for that data-point and they can be viewed by clicking on that cell. They will also be downloaded when 
downloading the query results in CSV format. Data-point level metadata allow for:

• Provision of additional information on components that are not formal variables or physical areas in the
AQUASTAT database, or any other contextual information
• Greater �exibility to explain the proper usage when reporting slightly-questionable data (as opposed to the
binary publish/don't publish choice)
• Documentation of the decision-making process by storing internal notes that explain the acceptance or 
rejection of speci�c data-points
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Pro�les and maps of countries, transboundary river basins and regions
http://www.fao.org/nr/water/aquastat/countries_regions/index.stm 

Around 150 country pro�les, 5 regional overviews and 10 transboundary river basin overviews describe the state 
of the water resources and water use, as well as the state of agricultural water management in each of them. The 
aim is to describe the particularities of the country, region or river basin and the problems met in the development 
of the water resources and, in particular, irrigation. Irrigation trends, existing policies and legislation related to 
water use in agriculture, treaties and agreements between countries as well as prospects for water management in 
agriculture are presented. The pro�les and overviews include standardized tables of key statistics. The regional 
overviews provide analyses on groups of countries with similar geographic and socio-economic conditions.

The topical sections of each pro�le are also available individually providing the readers with a dual access to the 
material: either by country or by topic.

Water resources
http://www.fao.org/nr/water/aquastat/water_res/index.stm 

AQUASTAT collects statistics on water resources from national sources. These are systematically reviewed to ensure 
consistency in de�nitions and consistency between countries sharing the same river basin. A methodology has 
been developed and rules have been established to compute the di�erent elements of national water resources. 
The calculation rules are provided in the country water resources sheets, which can be accessed through a drop-
down menu on the home page and on the water resources page, and which are dynamically generated by the 
database such that a simple up-to-date product can be provided without requiring database navigation skills.

Recently, the methodology used to accommodate transboundary �ows is being thoroughly reworked to accom-
modate some particularly complex river country border crossings. The new system tracks individual river �ows 
across each border, then aggregates all the country to country �ows into a global matrix, and then �nally these 
results are aggregated at a national level. This approach allows for a signi�cant increase in data quality as well as 
providing previously unreleased speci�c details explaining the transboundary �ows.

Water use by sector and by source
http://www.fao.org/nr/water/aquastat/water_use/index.stm 

In AQUASTAT, three types of water withdrawals are distinguished: self-abstracted agricultural, self-abstracted 
industrial and municipal (including domestic) water withdrawal. A fourth type of anthropogenic water use is the 
water that evaporates from arti�cial lakes or reservoirs associated with dams. Information on evaporation from 
arti�cial lakes is being processed to also become available in the AQUASTAT database.

For Africa, Asia, Latin America and the Caribbean, AQUASTAT obtains water withdrawal values from national minis-
tries or other governmental agencies, although some data gaps are �lled from other UN agencies. For Europe and 
for Northern America, Japan, Australia and New Zealand, Eurostat and OECD are valuable additional sources of 
information, and are also used to �ll data gaps.

To further �ll data gaps, AQUASTAT has done some limited modeling for certain unavailable water withdrawal data 
using GIS, water balance models and regression analysis. 

Information on water use by source involves surface water, groundwater and direct use of non-conventional sour-
ces of water, i.e. municipal wastewater and agricultural drainage water for irrigation purposes and desalinated 
water.
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Wastewater
http://www.fao.org/nr/water/aquastat/wastewater/index.stm 

AQUASTAT collects, analyses and validates the best available data on municipal wastewater production, collection, 
treatment, discharge and direct use for irrigation purposes. While other existing wastewater databases often focus 
on percentage of sanitation coverage or pollution loads, AQUASTAT focuses on annual volumes at national level. 
The reason for choosing volume as the parameter to report is to facilitate the integration of these data in the water 
resources and use accounts in the di�erent countries. At the end of 2013, AQUASTAT also started collaborating 
with the International Water Management Institute (IWMI) on wastewater data collection and analysis.

Global map of irrigation areas by source of water
http://www.fao.org/nr/water/aquastat/irrigationmap/index.stm 

In collaboration with the University of Bonn (and previously the Universities of Frankfurt and Kassel), a global map 
of irrigation areas was developed by combining sub-national irrigation statistics with geospatial information on 
the position and extent of irrigation schemes to compute the fraction of 5 arc minute cells that were equipped for 
irrigation, which is called irrigation density.

While the extent of irrigation and related water uses is reported in statistical databases or estimated by model 
simulations, information on the source of irrigation water is scarce and very scattered. Thus, the University of Bonn 
and AQUASTAT undertook an exercise to prepare a new global inventory on the extent of areas irrigated with 
groundwater, surface water or non-conventional sources of water, and determined the related consumptive water 
uses. The inventory provides data for 15 038 national and sub-national administrative units. Irrigated area was 
provided by census-based statistics from international and national organizations. A global model was then 
applied to simulate consumptive water uses for irrigation by source of water. 

Despite the uncertainties associated with statistical data available to track patterns and growth of groundwater 
use for irrigation, this inventory is a major step towards a more informed assessment of agricultural water use and 
its consequences for the global water cycle (http://www.lap.uni-bonn.de/research/downloads/gmia/siebert_et_al_2013_gmia5).

Irrigation water use
http://www.fao.org/nr/water/aquastat/water_use_agr/index.stm 

AQUASTAT provides information on areas equipped for irrigation, actually irrigated areas and harvested irrigated 
areas as well as on irrigation water requirements and irrigation water withdrawals. The approach used to obtain 
this information relies both on the countries’ statistics and on modeling to provide a more reliable and more 
homogenous global dataset of country agricultural water use. By combining available information on the location 
of irrigated areas in countries, on irrigated cropping patterns and on the di�erent elements of the climate, a 
well-recognized and robust conceptual model accurately assesses the amount of water required and diverted for 
irrigation. The development of “irrigated crop calendars” for 160+ countries, based on FAO’s knowledge of the 
countries’ agriculture, has been a good way to assess water use in irrigated agriculture.

Improvements in the assessment and monitoring of agricultural water use will have to come �rst from improve-
ment of national monitoring capacities. At global level, it is likely that the methodology presented in AQUASTAT 
will continue to be the most appropriate one for providing systematic, homogenous and relatively reliable country 
�gures of agricultural water use. Further validation of this method becomes possible as more countries present 
increasingly reliable data.
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Geo-referenced database on dams
http://www.fao.org/nr/water/aquastat/dams/index.stm  

AQUASTAT gathers detailed information about dams in each country during the country update processes, espe-
cially on location, height, reservoir capacity, surface area and main purpose, and at present information on around 
14 000 dams is available. AQUASTAT’s data was an important input into the Global Reservoirs and Dams (GRanD) 
database (http://www.gwsp.org/products/grand-database.html), especially for African dams. The database is also used to 
estimate the evaporation from reservoirs, generating a national-level �gure for an often ignored statistic that in 
some areas can be quite signi�cant.

Climate information tool
http://www.fao.org/nr/water/aquastat/climateinfotool/index.stm 

This is an interactive tool to query a spatial dataset containing long-term mean monthly climate data. The dataset 
covers the global land surface at a 10 minute spatial resolution for the period 1961-1990. The tool displays the 
latitude, longitude and elevation of the chosen location, and several climate variables per month (average over the 
period 1961-1990) related to: precipitation, temperature,  relative humidity, sunshine, wind speed, reference 
evapotranspiration.

Spatial data
http://www.fao.org/nr/water/aquastat/gis/index.stm 

AQUASTAT  prepares a variety of downloadable datasets. These digital data-layers are being used by FAO for 
regional, continental and global spatial analyses related to the �eld of water resources and irrigation. 

National, regional and global datasets have been prepared on hydrological basins, rivers, dams, irrigation areas, 
precipitation, aridity, evapotranspiration, soil moisture and all datasets are also accessible through FAO GeoNet-
work Open Source that allows users to share geographically referenced thematic information between di�erent 
organizations (http://www.fao.org/geonetwork/).

Conservation agriculture
http://www.fao.org/ag/ca/6c.html 

In collaboration with conservation agriculture experts within and outside FAO, a quanti�able de�nition for Conser-
vation Agriculture was decided upon. E�orts to secure internationally comparable conservation agriculture data 
from around the world resulted in the inclusion of this information in the AQUASTAT database. To date, this is the 
most up-to-date and complete collection of conservation agriculture data in the world. This information is ported 
dynamically to the FAO Conservation Agriculture webpage and updated in real-time through the AQUASTAT data-
base, shedding light on the status of conservation agriculture uptake around the world.

Database on water- and agriculture-related institutions
http://www.fao.org/nr/water/aquastat/data/institutions/search.html 

A database of 650+ institutions dealing with water and agriculture is searchable by country, organization type and 
activity type. During country updates, these institutions are veri�ed and updated. The country pro�les also dedi-
cate a special section to institutions.
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Online glossary in six languages
http://www.fao.org/nr/water/aquastat/data/glossary/search.html?lang=en

AQUASTAT has prepared a glossary in all six o�cial languages of FAO: Arabic, Chinese, English, French, Russian and 
Spanish. In addition to detailed de�nitions of the 180+ variables in the database, this glossary also contains de�ni-
tions of another 300 terms. 

Database on investment costs in irrigation
http://www.fao.org/nr/water/aquastat/investment/index.stm 

In 2003, AQUASTAT conducted a desk study collecting data on irrigation projects from various sources, with the 
FAO Investment Centre and the World Bank as the major data sources. Project appraisal reports represent the bulk 
of the sources of information of the study. Several hundreds of projects were studied and of these 248 projects 
were screened more in detail and investment costs were analyzed and presented in a standard format.

Database on river sediment yields
http://www.fao.org/nr/water/aquastat/sediment/index.stm 

This database contains data on annual sediment yields in rivers and reservoirs worldwide, searchable by river, 
country and continent. The database was compiled from di�erent sources by HR Wallingford, United Kingdom, on 
behalf of the FAO Land and Water Division. Although it has not been updated since 2000, at the request of users it 
is still kept online since the information can be useful for certain user categories. 

AQUASTAT publications
http://www.fao.org/nr/water/aquastat/catalogues/index.stm 

The AQUASTAT publications web page contains a selection of 40+ reports, papers and articles produced over the 
last 20 years.

AQUASTAT is also a major contributor to �agship publications both within and outside FAO, such as: The FAO Statis-
tical Yearbooks; The state of the world’s land and water resources: managing systems at risk (FAO-SOLAW); Agricul-
ture Towards 2015/30; Agriculture Towards 2030/50; Agriculture Towards 2050/80 (FAO); The World Water Develop-
ment Report (UN-Water); the Human Development Report (UNDP); the Millennium Development Goals (UN); The 
Sustainable Development Goals (UN).

Information for the media

Selected basic water-related data from the database and information from the website have been brought toge-
ther in easily understandable fact sheets and infographics.
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Understanding water resources and use assessment methodologies

In order to be able to correctly interpret the information provided by countries, and striving to maintain the high-
est data quality in the database, AQUASTAT undertook an exercise to develop a better understanding of the di�e-
rent technical methods used by countries to generate this reported information on water. This was accomplished 
by sending questionnaires to almost all countries requesting the methods used to generate the national level data. 
These results have been catalogued into metadata that will help shed light on confusing statistics. AQUASTAT also 
tried to focus on a geographical area to see if further improvement could be accomplished by open conversation 
amongst regional colleagues and experts. To this end, the “Expert workshop on water resource and use assessment 
methodologies in Latin America” was organized for two purposes: 1) for AQUASTAT to attempt to address some of 
the more confusing or data-poor concepts from the questionnaire, and 2) to provide a venue through which water 
professionals could become exposed to di�erent methodologies being employed in their area, and to develop 
bilateral/multilateral agreements to help each other reach their common objectives. (http://www.fao.org/nr/wa-

ter/aquastat/Santiago/index.stm)

Harmonization of data, terminology and de�nitions in water statistics

As the main source of international statistics on water, AQUASTAT plays a prominent role in international discus-
sions on harmonization of terms and de�nitions used in water statistics. It was member of the sub-group on water 
statistics of the Inter-Secretariat Working Group on Environment Statistics (ISWGES). This group was created at the 
ISWGES International Work Session on Water Statistics in Vienna in 2005 and was tasked to harmonize the terms 
and de�nitions used in water statistics. AQUASTAT then was involved in the preparation of the “International 
Recommendations for Water Statistics (IRWS)”, which  builds on the “System of Environmental-Economic Account-
ing for Water (SEEAW)” as well as on the e�orts of ISWGES. The IRWS provide an agreed list of data items and agreed 
de�nitions on water statistics that countries are recommended to compile and hence form the basis of water statis-
tics programmes.

AQUASTAT plays a key role in data and terminology harmonization exercises that take place at regular intervals 
with, amongst others, UNSD, Eurostat and OECD.

Due to the importance of inter-organizational collaboration, AQUASTAT has led a series of projects that, when 
�nished, will have gathered water data from di�erent organizations under one common portal, designed a 
method through which the data quality can be improved, and feedback from harmonization sessions provided 
back to ministerial entities to improve the quality of the provided data. This joint approach also allows for a better 
understanding of what data is available in what countries, and where capacity development would have large 
returns on investment. More information about these projects can be found in the Project section of this Informa-
tion Note.

Water-related investment envelopes and project portfolios for Africa
http://www.fao.org/nr/water/aquastat/sirte2008/index.stm 

FAO, as the Chair of the United Nations inter-agency coordination mechanism UN-Water for the period 2006-2009, 
organized a Ministerial Conference on “Water for agriculture and energy in Africa: the challenges of climate 
change”, in close collaboration with Libya, the African Union (AU), the African Ministers’ Council on Water 

Capacity development and collaborative work

(AMCOW), the African Development Bank (AfDB), and the Economic Commission for Africa (UNECA). This confe-
rence was held in Sirte, Libya, from 15 to 17 December 2008.

One of the main outcomes of the conference was the production of national investment briefs (NIBs) for all African 
countries with estimated investment needs in water for agriculture and energy, based on a review and updating of 
the Comprehensive Africa Agriculture Development Programme (CAADP) of the New Partnership for Africa’s 
Development (NEPAD) and other investment projections at both country and river basin levels. AQUASTAT was 
the main provider of country information on water and irrigated agriculture. A similar exercise is at present on-
going in the Middle East region, where again AQUASTAT is the main provider of country information on water and 
irrigated agriculture.

Contribution to UN-Water task forces and publications

AQUASTAT plays a role in di�erent UN-Water Task Forces, Thematic Priority Areas and Working Groups, such as the 
Task Force on Indicators, Monitoring and Reporting, the Thematic Priority Area on Water Scarcity, the Working 
Group on Monitoring and Reporting and the Working Group on Water Use E�ciency and Productivity, the objec-
tive of which is to provide knowledge and standards on the “e�ciency” and “productivity” terms and on the related 
“water accounting” matters in agricultural water use, including a framework of reference on possible policies and 
measures that can be put in place to improve the e�ciency and productivity of water in agriculture. AQUASTAT 
provides important data and information for reports prepared on behalf of UN-Water.

Gender-disaggregated data on water and agriculture

For many years AQUASTAT has tried to improve the availability of gender-disaggregated data and information. 
Information based on sex-disaggregated data is a necessary tool to address gender equality issues. Availability of 
gender quantitative and qualitative data will contribute to better understand and analyse the situation at national, 
regional and international levels. It is an essential tool for developing policies, programmes and projects that 
integrate the goals of gender equality and taking into account the di�erent roles and responsibilities of men and 
women in agricultural production. While signi�cant progress has been made in the development of sex-disaggre-
gated data in general statistics, this cannot be said for statistics on agricultural water management. 

Aiming to �ll these gaps in statistical data disaggregated by gender in access to, and management of agricultural 
water, AQUASTAT was co-organizer of the Expert Meeting on “The role of women in water resources management, 
particularly in the irrigated sector, in countries of North Africa and the Near East”, held in Tunisia in 2006. One of the 
objectives was to start brainstorming on which indicators and/or variables providing gender-disaggregated data 
could be included in the AQUASTAT database.

As a follow-up to the workshop AQUASTAT worked for several years with the Center For Arab Women Training and 
Research (CAWTAR) in developing methodological tools for developing Gender Sensitive Indicators (GSI) and then 
specify speci�c GSIs for the water management sector for the North African sub-region, starting with Algeria, 
Morocco and Tunisia, which would then be integrated into AQUASTAT. While the study gave interesting results, it 
still remains at pilot scale and so far it has not yet been possible to create gender-disaggregated variables in 
AQUASTAT due to complete absence of national-level data. 

Challenges notwithstanding, other options are actively being explored due to the importance of the issue. In the 
meantime, qualitative data regarding the place held by women in irrigation practices management are added as 
much as possible in the updated country pro�les.
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AQUASTAT is resolute to improve the quality and quantity of water data, at all levels. In light of its long and appre-
ciated experience, AQUASTAT is being requested to lead several projects and initiatives, such as the key ones below.

The Federated Water Monitoring System (FWMS) and Key Water Indicator Portal (KWIP)
http://www.unwater.org/kwip 

The Federated Water Monitoring System (FWMS) and Key Water Indicator Portal (KWIP), implemented by 
AQUASTAT on behalf of UN-Water, aims to improve the clarity of water statistics:

• Through speci�c technical conversations with other water data reporting agencies, in order to actually
improve the quality of data. This is accomplished by resolving inter-agency methodological di�erences, and by
improving the understanding of nationally reported statistics.
• By implementing information technology that always displays the most updated data available on the
UN-Water website, in a format that is accessible to non-technical users. This portal also lists di�erent statistics
by other agencies, even where di�erences arise. An explanation is provided documenting why these di�e-
rences might exist.

This FWMS&KWIP improves UN Water’s “Body of Knowledge”, and provides a more consistent and transparent front 
to statistics. 

The UN-Water Water Country Briefs (WCB)
http://www.unwater.org/activities/multi-agency-featured-projects/country-briefs/en/ 

The UN-Water Water Country Briefs (WCB) also implemented by AQUASTAT on behalf of UN-Water, with �nancial 
support from the United States Department of State, aim to better visualize the critical importance of “investments 
in water” for human and economic development. The intention is to foster increased political momentum for 
stronger interventions on water-related issues by policy makers, dealing with peace and security, infrastructure 
investments, agricultural, health, education and environmental issues, as well as macro- and micro-economic 
perspectives. The ultimate goals are to mobilize increased �nancial and institutional investments directed to 
water–related interventions, to serve as a tool for advocacy on water issues in more general terms and as decision 
support tools in policy processes. The primary target group is national governments, but major civil society organi-
zations, private sector actors, and the media are also key stakeholders. During the pilot phase briefs have been 
prepared for thirteen countries.

Strengthening national water monitoring capacities in Benin and Ethiopia
http://www.fao.org/nr/water/aquastat/catalogues/FAO_LWDP_9.pdf 

AQUASTAT has been leading the FAO project “Strengthening national water monitoring capacities, with emphasis 
on agricultural water management” in Benin and Ethiopia, during 2008-2010. Drawing on FAO’s experience with 
compilation and analysis of data on agricultural water use for AQUASTAT, the project worked with key stakeholder 
institutions to develop a national information system on agricultural water management. Rather than engaging in 
the collection of information, the project focused on strengthening institutional capacity for collection, analysis, 
interpretation and dissemination of information in support of decisions concerning water policies and manage-
ment of water resources. The follow-up project “Coping with water scarcity—the role of agriculture”, which is deve-

A selection of projects implemented by AQUASTAT

loping national water audits in Africa, is ongoing in several African countries and river basins 
(http://www.fao.org/nr/water/projects_scarcity.html).

Somalia Water and Land Information Management (SWALIM)
http://www.faoswalim.org/ 

For about a decade AQUASTAT led the FAO project “Somalia Water and Land Information Management”. This is an 
information management unit serving Somali administrations, non-governmental organizations, development 
agencies and UN organizations engaged in assisting Somali communities whose lives depend directly on water 
and land resources. Two decades of civil strife in Somalia have resulted in the loss or damage of most of the water- 
and land-related information collected in the previous half century. By producing baseline information, assessing 
natural resources, searching for existing information sources around the world, SWALIM is recovering as many lost 
data as possible. The project is also re-establishing data collection networks in collaboration with partner agencies, 
to facilitate better assessment of rainfall, river �ow, groundwater resources, land characteristics, degradation and 
land suitability as well as improving �ood warning and �ood management. 
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loping national water audits in Africa, is ongoing in several African countries and river basins 
(http://www.fao.org/nr/water/projects_scarcity.html).

Somalia Water and Land Information Management (SWALIM)
http://www.faoswalim.org/ 

For about a decade AQUASTAT led the FAO project “Somalia Water and Land Information Management”. This is an 
information management unit serving Somali administrations, non-governmental organizations, development 
agencies and UN organizations engaged in assisting Somali communities whose lives depend directly on water 
and land resources. Two decades of civil strife in Somalia have resulted in the loss or damage of most of the water- 
and land-related information collected in the previous half century. By producing baseline information, assessing 
natural resources, searching for existing information sources around the world, SWALIM is recovering as many lost 
data as possible. The project is also re-establishing data collection networks in collaboration with partner agencies, 
to facilitate better assessment of rainfall, river �ow, groundwater resources, land characteristics, degradation and 
land suitability as well as improving �ood warning and �ood management. 

Web tra�c

AQUASTAT accounts for at least one third of the web tra�c of the entire Natural Resources and Environment 
Department of FAO, where it is located. The rate is fairly stable, meaning that there is a constant need for 
data—though periods of either droughts or �oods or important international water events usually result in higher 
rates of tra�c.

Use of AQUASTAT information outside FAO

The impact of AQUASTAT can also be measured by the groups using AQUASTAT data on a regular basis. A non-
exhaustive selection of entities whose water-related publications, databases, models and websites are heavily 
based on AQUASTAT include: 

The relevant links can be accessed through:  http://www.fao.org/nr/water/aquastat/water_use/index.stm

The impact of AQUASTAT

• UN-Water World Water Development Reports (WWDR)

• World Business Council for Sustainable Development
(WBCSD): The Global Water Tool

• UNEP Water Atlases

• UNEP Global Environment Outlook (GEO)

• World Resources Institute (WRI) and Aqueduct

• Maplecroft: Global Risk Atlas and Water Stress Index

• Coca Cola

• CIA Country Fact Sheets

• Paci�c Institute: The World’s Water

• Global Water System Project

• Institute for Hygiene and Public health: Atlas on Water
and Health

• UNSTATS Millennium Development Goals (MDG): Water
Indicator 7.5

• Water for food, water for life: A comprehensive assess-
ment of water management in agriculture

• SHOW world’s global resource mapping

• UN-Water

• World Bank: Data

• Universities

• Research institutes

• National institutions



Challenges
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While AQUASTAT is a key player in the world’s understanding of water resources and uses, the work done is subject 
to quite some challenges.

Lack of complete time-series for the variables AQUASTAT holds makes it di�cult to develop trends and increase the 
understanding of water in a socio-economic context. The data gaps in AQUASTAT exist due to a variety of reasons, 
but are mainly attributable to the lack of information and capacity at national level and the lack of resources at all 
levels. While AQUASTAT does perform some careful modelling to supplement country-level data, at the same time 
it feels that it is important that most data continue to be directly reported by the country itself. 

This lack of complete time series limits the interpretation possible from the AQUASTAT data holdings but—more 
maliciously—also leads to the recycling of data by other parties, sometimes attributing those data to more recent 
years than the years as reported by AQUASTAT. This often increases confusion, especially to national entities that 
think that this is a statistic modelled by AQUASTAT.

AQUASTAT prides itself in reporting the highest quality data possible. Unfortunately the best-quality data are 
frequently not satisfactory. AQUASTAT rejects a substantial amount of incoming data, and only accepts data that 
have passed several rounds of automated and manual quality assurance. And yet, there are regular cases where 
data updates invalidate prior series due to a methodology correction at a national level, or the acknowledgement 
of a prior error, amongst others, and thus reducing rather than increasing the amount of data available. This 
constant struggle requires endless revisiting of data and methodologies, revisiting of validation and calculation 
rules, as well as whatever knowledge has been inferred by data. This problem is exasperated by the problem that 
countries use inconsistent terminology and di�erent from international organizations, which in turn also have 
di�erences amongst them.

The problems of insu�cient data and data of dubious accuracy paint a picture that, if interpreted as a �nal product, 
would lead to incorrect assumptions, which is of course unacceptable. This is exasperated by the impatience of 
those that rely on data updates in order to generate content, with apparent disregard as to the quality of the data 
itself. The perception of understanding is a malicious and pervasive situation that ultimately does substantial 
damage to the goal of all data dissemination exercises: clari�cation. It is of course understandable that everybody 
has pressures and deadlines, which explains the behaviour of data-dependant entities. Since this situation is 
irresolvable, the only way to improve matters is to provide as good information as possible, and to be transparent 
about the limitations of how data can be interpreted. This is, of course, expensive. But while the cost of data gather-
ing is substantial, the cost of policy derived from incorrect data is surely higher. This is why AQUASTAT always 
supports the intensi�cation of data-strengthening initiatives within countries, even though it remains a drop in the 
ocean considering the data-related improvements needed globally.

The �nancial cost to provide substantially more information at disaggregated levels is something that requires 
investments in a di�erent order of magnitude than what AQUASTAT currently counts on, and therefore national 
statistics continue to be the main focus. Unfortunately the national picture often hides problems occurring at 
sub-national units, and do not allow river-basin planning commissions to optimize the use of the resources avai-
lable within their river basin.

Financial constraints are due to the global perception that “data are easy… just get them”. Unfortunately, this pro-
blem is shared by AQUASTAT’s colleagues across the world, in national centres as well as other international agencies.

Last but not least, the problems associated with data collection and dissemination are systematic, no country is 
perfect, and neither is any international agency. It is only through frequent, honest, and timely two-way communi-
cation that data inaccuracies can be iteratively identi�ed and eliminated.
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