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THE CHALLENGES
Water is one of the most highly valued natural resources
that influence a nation’s economy and almost every
aspect of development. Given the uneven distribution
of water resources worldwide, what counts is not the
global availability of fresh water but the rate at which
freshwater resources are renewed or replenished by
the hydrological cycle and how they are harnessed and
sustained at the basin or regional levels.

Planning and decision-making
require new levels of sophistication, reliability and acceptance
at the national, basin or/and regional levels. Regional and global
cooperation must therefore be
improved, notably in monitoring
the hydrological cycle and sharing
information with all stakeholders.

The world is changing at an ever-increasing pace. Many
changes are having an impact on how we humans utilize
the world’s water. The rapid growth of the world’s population has vast
implications on various aspects of water resource use and management.
The growing demand for water can also heighten the chances of conflict
among different users and riparian countries. At the same time, human
consumption is reducing the amount of water reaching the seas, which
has a significant impact on the ocean current circulation that influences
the hydrological cycle.
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Potential global climate change scenarios are also likely to have a substantial
impact on the availability of water resources in time and space. Some of the
impacts of climatic variability and change are increasingly manifested in the
number of extreme events. Impacts of floods and droughts are resulting in
more and more disasters. Property damage, loss of lives and widespread
suffering affect economic development in almost every part of the world,
threatening the very survival of life in many regions. Apart from increased
human suffering, the diminishing shares of water for nature impacts on the
ecosystems services.

MONITORING THE HYDROLOGICAL
CYCLE: AN URGENT NEED
Sustainable water resources management requires
an understanding of the hydrological cycle. Adequate
meteorological, hydrological and other related data are
needed to assess the level of water availability in time
and space.

According to Agenda 21, monitoring
systems, resources assessment,
data storage and archives have
been gradually pushed back stage
because of inadequate financial
resources.
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Many country reports by international development
agencies on water resources development have identified, among other factors, the lack of knowledge of the hydrological cycle
as an impediment to developing water resources in those countries, thereby
undermining their efforts to alleviate poverty and achieve the United
Nations Millennium Development Goals. Owing to insufficient hydrological
information, numerous water resources development schemes are designed
sub-optimally and their sustainability is compromised.

WORLD HYDROLOGICAL CYCLE OBSERVING SYSTEM (WHYCOS)
To address these problems, WMO launched in 1993 the World Hydrological
Cycle Observing System, a global network of key stations linked by satellite. While the initial concept remains the same, the implementation of the
WHYCOS programme currently follows a demand-driven approach by
supporting regional- and basin-level HYCOS components to meet national,
regional and global objectives.
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Mission
A better understanding of the global hydrological cycle
and its variability, and an improved knowledge of the
status and trends of the world’s freshwater resources.

Aquifers, rivers and lakes that are
shared, or flow through more than
one state or country, are a potential source of dispute or conflict.
Adequate monitoring of these waters for their sustainability in terms
of quality and quantity and setting
common, acceptable standards are
the basis for collaborative resource
management.

Objectives

Each HYCOS component is developed in response to a demand emerging
from the region, in one or more of the following areas:
• Water resources assessment;
• Flood forecasting and warnings;
• Groundwater monitoring and assessment;
• Monitoring of surface and groundwater quality;
• Water information systems development, and hence
• Facilitation of integrated water resources management.
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Establish a global network of national hydrological observatories that
provide information of consistent quality, transmitted in real or near real
time to national, regional and global databases;
Strengthen the technical and institutional capacities of hydrological services
to collect and disseminate hydro-meteorological data and information through
the development of appropriate national water resources information systems,
thereby facilitating their use for sustainable socio-economic development;
Facilitate regional and international cooperation and promote data sharing
at the regional and global levels for scientific research in climate change
and its impact on water-related issues;
Promote the use of information technology and space-based observations
as a complementary mode of providing information on water-related issues
by improving national and regional capacities;
Enhance cooperation among countries and hydrological services sharing
regional water bodies by supporting and improving the availability, accuracy
and dissemination of hydrological data and information.

HYCOS PROJECTS
A number of regional HYCOS components form the building blocks
for WHYCOS. Each project is developed in stages involving WMO,
participating countries and potential partners to develop national
ownership and ensure long-term project sustainability.
The WMO Global Telecommunication System (GTS) and the
Internet are mediums for data transmission. WMO ensures
implementation and maintenance of the global concept, provided
the data is consistent and conforms to standards set forth in
the WMO Technical Regulations and Guide to Hydrological
Practices. Each HYCOS component is developed to meet specific
regional and national needs, and the management structure is
tailored accordingly, taking into account donor requirements.
WHYCOS promotes the exchange and dissemination of hydrological information among the participating countries at the regional
level, and with data centres such as the Global Precipitation
Climatology Centre, the Global Runoff Data Centre and the
International Groundwater Resources Assessment Centre, at the
global level. The backbone of this process is WMO Resolution
25 (Cg-XIII) – Exchange of hydrological data and products.

HYCOS DEVELOPMENT STAGES
At the request of a regional representative body or a group of
countries sharing a basin, WMO
holds consultations with the
countries (request stage). Based
on regional needs, WMO then
develops a conceptual proposal
(concept stage) . The detailed
proposal is developed in cooperation with financial partners and
discussed among the potential
participating countries for acceptance in principle (proposal stage).
Next, WMO assists the regional
body in seeking financial partners
to fund the implementation of the
project. Implementation is generally carried out by the regional
body under WMO’s supervision
(implementation stage). After the
project is carried out, the network
is maintained and operated by the
countries themselves.

The basic principle of WHYCOS data policy recognizes countries’ ownership of the
data they generate, and their hydrological services are responsible for checking and
validating raw data in accordance with specified procedures. The data is shared in
accordance with national regulations.

AOC = Western and Central Africa • Carib-CIC= Caribbean Islands • HKH = Hindu Kush Himalaya
IGAD = Intergovernmental Authority on Development • SADC = Southern African Development Community

CAPACITY DEVELOPMENT
A key objective of WHYCOS is to enhance the technical
and institutional capacity of the hydrological services of
participating countries in the areas of hydrological data
collection and processing, formulation of information
products and establishment of hydrological information
systems.
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Capacity development under each HYCOS component
addresses the institutional as well as the individual
levels, resulting in better hydrological service delivery
and water sector performance. Knowledge and skills
relating to hydrological observation techniques are
improved through specialized training courses offered
in the participating countries and regional institutions
under HYCOS projects and through continued education
under regular WMO programme activities. Specific
training events are part of the implementation of each
HYCOS project.

WHYCOS supplements national
h y dr ological ob ser v ing pr o grammes by providing observing
networks based on the analysis
of the existing water resources
assessment network. In addition,
WHYCOS addresses specific needs
of the various users in the basin.
At the institutional level, standard procedures for hydrological
observations are introduced and
capacity for generating products
and information for easy use by
the stakeholders is developed.
To that end, hydrological services
are encouraged to interact with
stakeholders and clients.

WORKING TOGETHER
The World Meteorological Organization has been working with and through its
Member countries and their hydrological services to apply the science of hydrology
to water resources management in order to achieve sustainable development,
with its far-reaching implications, and in turn, help alleviate poverty and ensure
environmental security. The need for cooperation is greater than ever before,
particularly in view of the many uncertainties lying ahead. WMO therefore
initiated the WHYCOS programme to tackle this staggering problem.
Many partners with similar missions have joined WMO in this effort. The World
Bank was the first to come forward to financially support the implementation of
the Mediterranean Hydrological Cycle Observing System (MED-HYCOS). Many
other financial partners have followed suit, including the European Commission,
EU Water Initiative, United States Agency for International Development, African
Water Facility, the Government of the Netherlands and the French Development
Agency and French Global Environment Facility.
Most of the HYCOS components have been and are being implemented through
the active involvement of regional partners such as the Southern African
Development Community (SADC), Niger Basin Authority (NBA), Volta Basin
Authority (VBA), Mekong River Commission (MRC), International Centre for
Integrated Mountain Development (ICIMOD) and the Pacific Islands Applied
Geoscience Commission (SOPAC). They have worked closely with WMO, successfully articulating the needs at the regional and national levels. The secretariats
of the Intergovernmental Authority on Development (IGAD), Lake Chad Basin
Commission (LCBC), Organization for the Development of the Senegal River
(OMVS) and the Caribbean Meteorological Organization (CMO) are working to
develop new projects.
The French Institute of Research for Development (IRD) has been a close technical partner in implementing many projects, and WMO is working hand in hand
with the Centre for Ecology and Hydrology, the International Institute for Water
and Environmental Engineering (2iE) and the Department of Water Affairs and
Forestry, South Africa. In order to integrate space-based observations and land
measurements, collaborative arrangements are being set up with the European
Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), the
International Institute for Geo-Information Science and Earth Observation (ITC),
the European Space Agency TIGER Initiative and other space agencies.
The WHYCOS International Advisory Group (WIAG) ensures worldwide operational
linkage among the HYCOS components and provides guidance to establish a
common conceptual basis and consistency of practices and results.

African ministerial commitments:
“To foster data and information exchange as a baseline requirement to
ensure improved early warning and forecast, especially in transboundary basins. To support the expansion of the World Hydrological Cycle
Observing System (WHYCOS) and other networking mechanisms to
cover all regions and river/lake basins in Africa”.
Pan-African Implementation and Partnership Conference on Water, December 2003,
Addis Ababa, Ethiopia

For more information about WHYCOS and the activities of WMO and
the Hydrology and Water Resources Department, please contact:
World Meteorological Organization (WMO)
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211
Geneva 2 – Switzerland
Communications and Public Affairs Office
Tel.: (+41 22) 730 83 14 – 730 83 15
Fax: (+41 22) 730 80 27 E-mail: cpa@wmo.int
Website: www.wmo.int
Hydrology and Water Resources Department
Tel.: (+41 22) 730 83 55 Fax: (+41 22) 730 80 43
E-mail: dhwr@wmo.int
Website: www.wmo.int/web/homs/1stpage.html

WHYCOS: www.whycos.org
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