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F 0 R E W0 R D
The Third WMO Long-term Plan, for the period 1992 to 2001, was
approved by Eleventh Congress by its Resolution 28 (see annex).
The Plan
comprises Part I
Overall policy and strategy, - and Part II, in seven
volumes covering the plans for the scientific and technical Programmes of the
Organization.
This, the fifth volume of Part II, contains the detailed plans for the
Hydrology and Water Resources Programme of the Organization. It was developed
under the auspices of the WMO Commission for Hydrology in accordance with the
guidance of the WMO Executive Council.
Many Member countries of the
Organization made direct contribut1ens, as did regional associations and other
bodies of WMO.
The Plan was adopted under the proVls~ons of Article 8 (a),
(c) of the WMO Convention by which Eleventh Congress:

(b) and

•

Approved the general policies stated in this
fulfilment of the purposes of the Organization;

Plan for

the

•

Recommended to all Members that they should fully take into
account the Plan in developing and carrying out their national
programmes in meteorology and operational hydrology, as well as
in their participation in the Programmes of the Organization;

•

Referred to the constituent bodies of the Organization those
tasks within their terms of reference for appropriate action in
order to achieve the objectives of the Plan.

Thus, the Plan has the status of a recommendation as far as Members
are concerned.
Nevertheless, it is understood that only with the full
participation of all Members of the Organization will the long-term objectives
of the programme be achieved. Therefore, the Plan is commanded to all Members
as a basis for mobilizing efforts towards achieving the objectives of the
Organization.

~-(G.O.P. Obasi)
Secretary-General

HYDROLOGY AND WATER RESOURCES PROGRAMME 1992-2001
DITRODUCTION
Purpose and scope
1.
One of the purposes of WHO, as set out in paragraph (e) of Article 2
of the Organization's Convention, is "to promote activities in operational
hydrology and to further close co-operation between Meteorological and
Hydrological Services". The function of the Hydrology and Water Resources
Programme (HWRP) of WHO is to fulfil this purpose. Water-related activities
also feature in other WMO Prograumes and the HWRP directly supports these.
In
addition, a number of important inter-agency activities call on the resources
of the HWRP.
2.
Activities in the field of hydrology have had an important role to
play in WMO progranunes since the founding of the Organization.
The United
Nations Water Conference (Mar del Plata, 1977) provided a major stimulus and
focus for these activities, which concentrate on operational hydrology and on
water-resource assessment in general.
The scope of the Hydrology and Water
Resources Programme is basically "operational hydrology", as defined in the
WMO General Regulations, namely:
(a)

Measurement of basic hydrological elements from networks of
meteorological
and
hydrological
stations:
collection,
transmission, processing, storage, retrieval and publication of
basic hydrological data;

(b)

Hydrological forecasting;

(cl

Development and improvement of relevant methods, procedures and
techniques in:
(i)

Network design;

(ii)

Specification of instruments;

(iii) Standardization of instruments and methods of observation;
(iv)

Data transmission and processing;

(v)

Supply of meteorological and hydrological data for design
purposes;

(vi)

Hydrological forecasting.

It should be noted that "hydrological data" is here taken to include data on
the quantity and quality of both surface water and groundwater.
Overall objective
3.
In accordance with the long-term targets set by the UN Water
Conference, the overall objective of the HWRP for the decade 1992-2001 is:
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To ensure the assessment and forecasting of the quantity and quality
of water resources, in order to meet the needs of all sectors of
society, to enable mitigation of water-related hazards, and to
maintain or enhance the condition of the global environment.
These needs relate to the planning, design and management of water projects,
including forecasting and control.
This objective includes promoting the
development of. at least, the minimum capabilities in developing countries
through technology transfer and technical assistance to enable them, on their
own, to assess their water resources on a continuous basis, to respond to
threats of floods and droughts and thus meet all requirements for water and
its use and management.
Proqrailllle organization
4.

The HWRP consists of three mutually supporting component programmes:
Programme 5.1 - Operational Hydrology Programme - Basic Systems;
Programme 5.2 - Operational Hydrology
Envirorunent;

Programme

Applications

and

Programme 5.3 - Programme on Water-related Issues.
In addition, hydrological elements are embedded in several other WMO
Programmes.
Particular examples are the hydrological components of the
Tropical Cyclone Programme and the World Climate Programme. These are closely
co-ordinated with the appropriate components of the Hydrology and Water
Resources Programme. There are strong links between hydrology and meteorology
through the hydrological cycle and WMO has a particular interest and
responsibility in promoting the close co-ordination of the methods and
activities of those involved in the two disciplines. The structure of the
HWRP and its links with WMO programmes in meteorology contribute to this end.
5.
The
Operational
Hydrology
Programme,
both Basic Systems
and
Applications and Environment, is planned and executed under the auspices of
the WMO Commission for Hydrology (CHyl which meets every four years to review
past activities and decide on the details of the future programme in
accordance with the overall policy and guidance of the WMO Congress and
Executive Council.
CHy also reviews activities under the Programme on
Water-related Issues, but responsibility for its implementation lies elsewhere
as it is based on agreements with other international organizations and the
activities concerned are undertaken on the basis of the decisions of the
Executive Council and the Secretary-General.
6.
The HWRP incorporates and supports a wide range of activities related
to education and training in operational hydrology.
In addition, a
substantial proportion of WMO' s technical co-operation activities
are
undertaken in the field of operational hydrology.
Regional aspects of
projects covered by the HWRP are implemented principally by the six regional
associations of WMO. These three facets of WMO's work in the water field are
described in paragraphs 73 to 78.
7.
Periodic meetings of the presidents of technical commissions, together
with inter-departmental collaboration within the Secretariat, form the basis
of co-ordination and co-operation between CHy and the other commissions such
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as, for e>rample, collaboration with the Coamission for Climatology on the
inclusion of hydrological data in climatological databanks.
B.
The
inter--disciplinary nature of
multiplicity of agencies within and outside
work is of relevance to WHO's field of
internationally. This causes complexity and,
it is also a source of strength because of
rely for support and for inputs to its work.

water
problems
leads
to
a
the United Nations system whose
interest, both nationally and
on occasion. some problems, but
the broad base on which WMO can

Current status
9.
Requirements for hydrological products and services are rapidly
expanding with the increasing importance of the planning, management and
protection of water resources throughout the world, particularly in view of a
growing concern for the environment and the concept of sustainable development
in a world where water is becoming increasingly limited in its availability.
However, the Hydrology and ~ater Resources Programme has always been viewed
from a long-term perspective. Present and emerging user-oriented requirements
have to be met by the institutions which at national level are responsible for
carrying out hydrological activities.
Action is particularly urgent with
respect to developing countries, but the problems are universal.
In many
countries, including some in a fairly advanced stage of socio-economic
development, there is still a great deal to be done in the strengthening of
Hydrological Services, notably with regard to the improvement of observing
networks, the establishment of forecasting systems and the provision of
hydrological information for the efficient management of water resources.
In
this context these problems are, in many cases, partly a reflection of the
shortage of funds and of human resources, and partly the result of a lack
within the country of the scientific and technical background necessary to
facilitate the use and assimilation of new technologies.
The economic
stringencies are often a consequence of inadequate recognition of the
importance of Hydrological Services for the economic development of the
country, particularly in the sectors of agriculture, energy and supply of
water to the population and to industry.
10.
The Third WMO Long-term Plan takes
into account
four
major
considerations which were foreshadowed in the Second WMO Long-term Plan, but
which have become increasingly apparent to decision-makers:
(a)

The world's population is growing rapidly and is increasingly
concentrated in urban areas; this has major implications for
water-resource management and operational hydrology, including
water supply and waste treatment (urbanization);

(b)

The climate is not constant, but appears to be changing in
response to both natural
and man-induced processes;
the
consequent impacts on water resources will be beneficial in some
regions, disadvantageous in others (climate change);

(c)

The physical environment. of which water is arguably the most
critical component for humanity, is increasingly under stress
because of agricultural and industrial activities and because of
increases
in
population pressure;
humanity cannot
allow
continued degradation of the environment which represents its
"life-support system" (protection of the environment);
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(d)

The most severe resource-management problems exist under extreme
conditions: in time, during floods and droughts; in space, in
arid and semi-arid areas and in very low-lying coastal and
deltaic areas (disaster reduction).

Village well in Niger
11.
The context in which the water manager and operational hydrologist
must plan their work is highly. complex because of the many interrelationships
which must be considered:

(a)

The
hydrological
cycle
includes
many
components,
from
precipitation to water in the estuarine and coastal environment,
and all are within the realm of operational hydrology.
The
quantity and physicaL chemical and biological characteristics
are all of concern;

(b)

Water is but one component of the environment, and its wise
management must be 1n the context of other aspects of the
environment:
vegetation cover, land use, catchment condition
and erosion, atmospheric chemistry, climatic parameters, and so
on;

(c)

Water does not recognize international boundaries. Water in the
atmosphere, in rivers and lakes, along shoreline, and 1n
underground aquifers freely crosses international boundaries,
and as pressure.s on a finite resource _increase, operational
hydrologists must respond to conflicting national demands and
priorities;
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(d)

Planners, resource mana!J!!rs, aabers of the public, and the many
other users of hydrological information are dependent upon
Hydrological Services. Operational hydrologists must be aware
of all their customers and their requirements, and must meet
those requirements ecoocmically and effectively.
In other
words, operational hydrology .ust be "user-driven", and respond
promptly
to
changing
needs.
Nevertheless.
operational
hydrologists must be ready to guide and educate society, for
example in the area of mitigating water-related hazards by
non-structural techniques;

(e)

Operational hydrology and water-resource management are no
longer solely a central government responsibility. Hydrological
information - and water itself - is a commodity which has a
value and which can be bought and sold.
In some countries,
governments are transferring certain aspects of water management
and operational hydrology to private enterprise or are requiring
government agencies which have such responsibilities to operate
as commercial businesses, for
instance by charging for
hydrological data. As other governments attempt to reduce the
tax burden on their citizens, the relationships between
government
agencies
and
private
enterprise
will
become
increasingly complex;

(f)

Operational hydrology calls upon many scientific disciplines,
including meteorology, microbiology and water chemistry and the
services of experts in electronics, instrumentation and computer
software development, applied mathematicians, engineers and
physicists, as well as what might be called traditional
hydrologists. These disciplines must work together to provide
their customers with advice and information which is integrated
and understandable and which does not betray
the great
complexity of water technology.

12.
Throughout the 1970s and 1980s the Hydrology and Water Resources
Programme developed into one of the major Programmes of WMO and is now in a
position to offer considerable assistance to countries in the task of meeting
the increasing demands for the assessment and development of water resources
and protection from flooding. A large amount of general guidance material has
been published under the auspices of the HWRP and the trend now is to the
provision of more specific guidance on the technology which is available and
appropriate for use in any specific circumstance.
The development of the
Hydrological Operational Multipurpose System (see paragraph 18 below) has been
a major achievement in this regard.
Valuable contributions are also being
made by projects which catalogue and compare specific types of technology,
such as hydrological instruments, models and network design techniques, and by
those which involve
the
hydrological
community in inter-disciplinary
activities aimed at protecting the aquatic environment or monitoring the
impact of climate variability and change on the water regime.
13.
Water pervades the programmes of many of the specialized agencies of
the UN system. The activities in the water sector are co-ordinated under the
auspices of the UN Administrative Committee on Co-ordination by the ACC
Inter-Secretariat Group for Water. Over the years a particularly close link
has been established with the International Hydrological Programme ( IHPl of
UNESCO, while valuable co-operative arrangements exist with WHO, FAO, UNEP and
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IAEA. Collaboration with a number of non-governmental organizations, such as
the International Association for Hydrological Sciences (IAHS), is also very
effective. Many of the problems and concerns identified in paragraphs 10 and
11 fall outside the specific area of responsibility of WMO and yet the
Organization has a desire to aid in their solution.
This is achieved by
contributing to the relevant activities of other international organizations.
A good example is WMO' s participation in and contribution to the IHP, as
spelled out in the detailed plan for the fourth phase of the IHP (1990-1995).
The phase-by-phase development and interaction between the International
Hydrological Programme of UNESCO and the Operational Hydrology Programme of
WMO is a clear-cut example to other international urganizations of how
scientific and operational technology development programmes may be
interlinked with continuous feedback and monitoring of execution. The third
component programme of the HWRP is designed precisely to facilitate this
process and to ensure an effective co-operation with and feedback from the
international programmes concerned.
This co-operation and co-ordination
include liaison at various levels in the planning and implementation phases of
the respective programmes.
14.
The objectives and activities which constitute the Hydrology and Water
Resources Programme call for a commitment of resources at international level
which are beyond these regularly funded by WMO Congress. Experience has shown
that the Programme depends for much of its success on extra-budgetary
resources put at the disposal of the Organization by individual Members. or by
other international agencies.

PROORAMME 5.1 - OPERATIONAL HYDROLOGY PROGRIIMME - BASIC SYSTEMS
Introduction

15.
The Operational Rydrology Programme (OHP) provides the basis and
framework for the majority of the scientific and technical aspects of WMO
activities in operational hydrology. Its field of interest coincides with the
definition of operational hydrology (see paragraph 2 above). The OHP - Basic
Systems covers the collection, transmission and storage of data, HOMS and
manpower development.

16.
The main long-term objective of the OHP - Basic Systems, which is
related closely to the basic organization and activities of Hydrological
Services, is as follows:
To provide guidance to, and support for, national Hydrological
Services in development of their physical ·and human resources and in
their provision of services.
This may be expressed in more detail as:
(i)

To encourage the design and maintenance of adequate networks of
hydrological observing stations in response ·to both economic and
environmental concerns;

( ii)

To provide technical guidance for the establishment
improvement of hydrological data collection, transmission
processing systems;

and
and

!iii) To help in the establishment and improvement of national
water-resource databanks, including both hydrological data and
statistics on water use and to promote the integration of these
with other environmental data banks;
!iv)

To promote the development of standards and the introduction of
quality assurance in operational hydrology;

(v)

To promote increased use of meteorological services and products
in operational hydrology and water management;

!vi)

To foster the
transfer
of
information
and
operational
hydrological
techniques
and the
establishment of
viable
technology bases, particularly in developing countries;

!vii) To promote manpower development
including education and training.

in

operational

hydrology

As indicated above, the OHP and hence its objectives relate to the quality as
well as the quantity of both surface water and groundwater.
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17.
The structure of the OIIP - Basic Systems is derived from decisions of
Congress and is based on a series of activities which are grouped into
projects, each relating to one of the essential elements of operational
hydrology. This structure may be Slmllarized as follows:
•

Institutional co-operation of Hydrological Services;

•

Standardization and regulatory activities;

•

Hydrological networks and instrumentation;

•

Data collection and storage;

•

Technology transfer;

•

Manpower development.

18.
The scope of the OHP - Basic Systems is very wide and specific support
to the transfer of operational technology is provided through the Hydrological
Operational Multipurpose System (HOMS).
The organized transfer of such
technology is in the form of HOMS components.
In view of its comprehensive
and flexible nature, HOMS can accept for transfer any new technology
introduced into operational practice and is therefore able to respond to any
new demands which may emerge in the coming decade.
19.
Responsibility for the detailed planning and supervision of the OHP Basic Systems lies with the Coomission for Hydrology, with support and
day-to-day management by the WMO Secretariat.
Between sessions of the
Conunission, the CHy Advisory Working Group acts as a steering group for the
co-ordination of the programme in general and of HOMS in particular.
20.
The main activities of the OHP - Basic Systems are implemented through
CHy rapporteurs, working either as individual experts or as part of
subject-oriented working groups, with the assistance of consultants and
seconded experts.
Regional aspects of the OHP - Basic Systems are developed
by the regional associations through their working groups on hydrology.
21.
Certain projects under the OHP - Basic Systems
are linked closely
with the Instruments and Methods of Observation Programme which, as described
in Volume 1 of Part II of the Third Long-term Plan (TLTPI, is concerned with
the standardization of existing and the development of new instruments and
observation techniques required to meet the needs of WMO Programmes.
Similarly other projects require collaboration with the World Weather Watch
Programme, also described in Volume L which has as one of its interests the
provision of meteorological data, information and forecasts for a variety of
uses, including those of Hydrological Services.

22.
As with all WMO programmes. the OHP - Basic Systems is dependent on
Members' support and inputs.
In addition, collaboration between Hydrological
and Meteorological Services at the national level and between the Hydrological
Services of individual Members is an essential element for the implementation
of the WMO Hydrology and Water Resources Programme.
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23.
The OHP in general has seen a steady strengthening and increase in
support by Members since its inception in 1971.
It has been modified in
accordance with the changing needs of Members and technological developments.
The major problems encountered are as follows:
(a)

The undertaking of hydrological activities often by a number of
different national agencies; this sometimes inhibits the full
participation of these agencies in the OHP, although the
appointment
of
Hydrological
Advisers
to
Permanent
Representatives of Members has considerably improved the
situation;

(b)

Cut-backs in funding and staffing of Hydrological
developed as well as developing countries;

(c)

Limited participation of experts from developing countries in
the OHP, mainly due to lack of local institutional support and
relatively heavy national responsibilities for the individual
experts concerned.

Services

in

The impact of these problems should not be exaggerated. however, and the OHP Basic Systems currently offers a compact and well-developed basis for
international co-operation.
Major influences 1992-2001

24.
I t is widely appreciated that during the coming decades the world's
fresh water resources will face increasing demands from and competition
amongst users, while attracting greater pressures from those who seek to
protect and conserve these waters and the habitat they provide. Nevertheless.
the most urgent problem in many parts of the world will continue to be the
supply of water to the rapidly rising population for drinking and for carriage
of wastes. Coupled to this is the water needed for food production: rainfed
agriculture cannot provide for all needs and the spread of irrigation and the
increased dependence on it make extra demands.
More water will be utilized
for power production as the demand for energy grows:
because hydropower is
perceived as more environmentally acceptable than other forms, new schemes
will be evolved and existing ones improved.
Similarly, schemes will be
developed for navigation, drainage. flood control. pollution abatement and a
number of other purposes. However. neither these nor the measures instituted
to maintain the environmental integrity of water resources can be properly
planned or meaningfully managed without precise knowledge of the hydrological
variables.
25.
The assessment of water resources and the estimation of what is
available for use has to be based on measurements of quantity and quality of
precipitation. evaporation. river flows, reservoir levels, and the storage in
the saturated and unsaturated zones. Consequently, there is a continuing and
increasing need for hydrological data for the different purposes.
Water
resources are vulnerable to the impact of environmental change brought about
by man. as forests are felled and cities are constructed, to say nothing of
the hydrological consequence of future changes in climate including sea-level
rise.
The Second World Climate Conference specifically recognized the
potential impact of climate change on water resources and the need for data on
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the hydrological cycle as a basis for monitoring the effects and for sound
management. Without these data as a basis, the objectives of "sustainable
development" and "environmentally sound management of water resources" cannot
be achieved and the phrases themselves become meaningless.
26.
Increasing global concern over the pollution of surface water and
groundwater have generated an urgent need for the continuous collection,
processing and analysis of water quality data.
Similarly, increased soil
erosion is hazardous for the quantity and quality of water in rivers and
shortens the life of reservoirs.
Thus comprehensive sediment-transport
monitoring programmes are advocated. Natural lakes and man-made reservoirs
account for a relative large part of the Earth's freshwater resources, and yet
the models recently developed to study problems of internal currents and the
transport of sediment and pollutants need data that are not normally available
for lakes and reservoirs.
27.
In addition to the major areas of concern, there are recent trends in
water management which are also expected to affect hydrological data
requirements.
These trends include growing competition for available water
supplies, continued economic pressure on water projects and integrated water
management.
Comprehensive hydrological networks of multipurpose streamflow.
water quality and meteorological stations will increasingly be required to
address these issues and contribute to sustainable development. In addition,
there will be need for integrated planning of hydrological networks, if the
issues are to be addressed in the most efficient fashion.
This planning
should also focus on integration of data and information needs, as many issues
relating to sustainable development can be approached only by means of
generalized information for a region or a country.
Hydrological atlases,
yearbooks, fact sheets, covering both water quantity and quality, will have an
important role to play.
28.
Equally, data on water
domestic and other purposes, will
because such data are essential
effect of extreme water use on
monitored.

use by agriculture and industry, and for
become more important as resources dwindle
for rational planning and management.
The
the natural water reg>me should also be

29.
During past decades the institutions in many countries that are
responsible at the national level for operational hydrology have seen a
substantial development. This is evidenced by some 150 000 rainfall stations,
10 000 evaporation stations,
60 000
hydrometric
stations and 240 000
groundwater observation stations, which in accordance to WMO statistics
(INFOHYDRO, WMQ-No, 683) are operated by Meteorological and Hydrological
Services of the world. However, there are still a number of deficiencies and
problems which have to be overcome in order to enable Hydrological Services,
in particular those in developing countries. to meet the present and future
requirements for hydrological data and products. The most important of these
problems are:
(a)

Inadequate, non-representative and uncoordinated observational
networks for atmospheric, surface-water and groundwater data
with regard to both water quantity and water quality;

(b)

The
ever
increasing
diversified data;

demand

for

more

accurate

and

more
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(c)

Need to abandon stations, sometimes with long time series of
valuable observations, because of lack of funds or conflicts
with other development requirements;

(d)

Uncertainty with respect to satellite programmes and their
continuous operation which are required for the provision and
transmission of data for hydrological purposes;

(e)

transfer of technology
Insufficient arrangements
for the
collection,
pertaining,
in particular, to automatic data
telemetry and data transmission;

(f)

Lack of trained personnel capable of making use of new
technologies, which contributes to the difficulties in closing
gaps between developed and developing countries;

(g)

Economic stringencies, which sometimes are also a consequence of
the inadequate recognition of the need for Hydrological Services
and their contribution to the national economy.

30.
The exact form that each of these problems takes differs widely from
country to country and from region to region. There are special problems to
be faced in mountainous areas, in flat lands, in the interior of continents
and on small islands, in the tropics and in the higher latitudes.
A
particularly serious situation exists in the arid zones where water resources
are extremely scarce, and hence in great demand.
Yet the majority of the
national Hydrological Services in such regions lack both the funds and the
trained manpower to accurately assess and properly manage the few resources
that are available.

Servicing an automatic raingauge near
Port Moresby, Papua New Guinea
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31.
Modern technology has a oonsiderable impact on the rationalization of
Hydrological Services. It can therefore also play a very substantial role in
coping both with the existing deficiencies and with the task of fulfilling new
requirements. The following tecboological developments, particularly relevant
to basic systems in operational hydrology, can be mentioned:
(a)

Improved or new hydrological instruments, including observation
platforms and ~pment for operational monitoring of the
quality of wat.er and sediment load;

(b)

More scientific and objective network design techniques based on
the availability of more complex interpolation methods and
models;

(c)

Availability of subsystems using micro-electronic technology for
hydrological
measurements,
data
storage
and
control
and
telemetry, providing new and improved levels of flexibility and
reliability in aut0111ated hydrological data collection;

(d)

Use of optical disk
hydrological data;

(e)

More extensive use of the observational
capabilities
of envirorunental
satellites
purposes;

(f)

Increased integration of a range of data of different types and
from different sources (e.g. geomorphologica1 and streamflow
data or satellite and radar data) in the solution of specific
problems;

(g)

Faster, more powe.rfu1 and cheaper computers,
microcomputers, and improved compatibility;

(h)

Development
of
hydrological
software
which
is
more
user-friendly, is more easily transferred and makes greater use
of computer graphics;

( il

Improved primary processing, storage and retrieval techniques
for
hydrological
data,
including
the
increased
use
of
computer-compatible media for the regular provision and exchange
of data.

technology

for

transfer

of

sets

of

and communication
for hydrological

in

particular

32.
These and other advances in science and technology will gradually
transform many aspects of Hydrological Services, but here the problem of
closing the gap between developing and developed countries is very relevant.
The pace and direction of development will differ from country to country, as
they will be strongly influenced by factors such as the local economic
situation, national development policies and the particular problems faced by
each country. More specifically, any plans for the use of advanced technology
should take account of problems that may be encountered, particularly in
developing countries, in actually obtaining such technology or its products,
in maintaining related equipment and in ensuring adequate training.
The
cost-effectiveness of such technology should be carefully assessed in advance
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of its widespread deployment. There is also a need to maintain the quality
control of data when introducing new technology.
The extent to which
technology is appropriate for application in certain areas must also be
considered, bearing in mind that most new developments take place in humid
temperate climates, while arid or tropical areas may have quite different
demands that need to be met.
33.
Although conventional systems for basic operations will be maintained
in many instances, there will be a need to interface the conventional and new
systems throughout the coming years. The OHP - Basic Systems is fully attuned
to the needs of the national Hydrological Services and/or agencies performing
these services, in both developing and developed countries. It is geared to
promoting the adoption of modern technology as the capabilities of the
countries permit.
It also incorporates arrangements for close co-operation
between Hydrological and Meteorological Services and between the Hydrological
Services of different countries, as well as mechanisms for the transfer of
knowledge and proven methodology in the field of operational hydrology.
The
transfer of technology under HOMS is organized through a network of HOMS
National Reference Centres (HNRCs).
It serves not only the long-standing
needs of Hydrological Services but also the new demands for technology related
to the application to water projects of climate information, as identified by
the Second World Climate Conference.

34.
It is
rather improbable that the problems related to water
availability and excess, particularly in developing countries, will lose their
impact on national economic needs and on the quality of life by the end of
this century. Indeed, the UN Water Conference foresees intensification of
both national and international activities in the field of water at least
until the year 2000. I t is in fact quite reasonable to predict increased
priority being assigned to water affairs at national level which would be
reflected in an increased demand on the services offered by WMO. Within that
overall demand, there are likely to be considerable shifts in the priorities
of various aspects
of
operational
hydrology
as
socio-economic
and
environmental concerns change with time.
Specific objectives and plans 1992-2001
35.
Based on the priority activities and the structure of the OHP - Basic
Systems, the specific objectives for the decade 1992-2001 are as outlined
below; these objectives also take account of the present stage of development
of the Progranune and are based on actual requirements expressed by Members.
Plans for the achievement of the objectives are given in the time-line charts
at the end of this volume. Each of the ten specific objectives gives rise to
a project of the Organization, as indicated:
~r2j§.C:i=

To promote
.?_1_,_1_-_C>jte_10a:l=i2n_of Hyd_10o.!_ogi9_a.!_ §e_IOv~c§_s_a!J;d_n§.t!':OEk~:
the exchange of experience in the operation of Hydrological Services and
networks and in their economic benefits
This project is geared to assist Members in the planning, organization
and operation of their Hydrological Services so that these may
adequately fulfil their role in the national economic development.
It
will also constitute an important input in support of Members' plans
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and integrated networks of hydrological observing stations required
for
planning,
design or operational
purposes.
It
includes
theassessment of auurmm network density requirements and the
provision of guidance on improved network design practices and on
cost-benefit evaluation of hydrological data.
This encompasses also
the provision of technical advice on the application of geographic
information systems CGISl for network planning and management purposes.
Project 51.2 Collection and transmission of hydrological data: To make
available- tecluiicai-SUpPort- for- the- estitilishiDe-;;_t-of -moderfl" data- collection
and transmission systems
This will consider in particular the introduction, in conjunction with
conventional methods, of such techniques as satellite telemetry, as
regards both imagery and transmission, and new instruments based on
micro-electronic technology.
It will include performance and cost
comparisons of such systems and the compilation of a checklist of
specifications. The attainment of this objective should result in a
greater ability of Members' Hydrological Services to select and make
use of the latest techniques for the development and/or modernization
of data collection and transmission activities, including those
relating to lakes, reservoirs and urban areas.
Standards for
automatic
data collection and transmission are of particular
importance.
Consideration will also be given to systems for the
collection of data of use in monitoring climate variability and chang.e
and data on water use. Account will be taken of the need for new
systems and new technology to be cost-effective. The promotion of the
application of World Weather Watch (WWW) systems for hydrological
purposes will form part of this project.
~r2j~c.!;_

.?.1.:.3_-_P_;:o9_e§_s_!ng: !!_n~ §.t2r~g~ 2f_hyd_;:o!_og:i9_a!_ ~a.!;_a:
To continue to
provide assistance in improved processing, quality control, inventory, storage
and retrieval of data on both water quantity and water quality, and in
standardization of data formats
Particular emphasis will be placed on the use of computers or
micro-processors for these purposes, as well as the potential of
optical disks.
This objective is geared to the establishment and
operation of computerized banks of hydrological data and data on water
use and thus should assist Hydrological Services in contributing fully
to the various socio-economic sectors of a country.
The areal and
temporal assessment of hydrological elements will also be assisted by
this project.

E'r2j~c.!;_

.?_1.:. 4_-_ M2n.! t2r_!ng: ~n~ !!_s~e§.S!E!e!!t _of ~a.!;_e_;: ~1.! ty: To encourage and
support the installation of systems for monitoring and assessing the quality
of water bodies
This includes the prov>s>on of guidance as to the instrumentation,
networks and sampling strategies necessary for the monitoring of water
quality and the procedures for analysing the resulting data which will
yield an assessment of that quality for various purposes.
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~r2d~c~ ~1~5_-_I~s~i~u~iQ~l_a£r~nge~e~t~ ~or

HOMS: To strengthen HOMS institutional arrangements and offer guidance as to- the applicability of various
techniques in developing countries
Emphasis will be placed on the development and extension of the
nebrork of HNRCs and on the organized transfer of information and
operational hydrological techniques in the form of HOMS components
between these centres.
The tl1allsfer of operational hydrology
technology through HOMS will enable Members to participate effectively
in the assessment and management of the water resources of their
countries under current conditions and in the face of potential change.
~r2d~c~ 21.:.6_-_D~v~lQP!!!e~t_o~ !!~_CQm£0~e~t~ ~n9; ~eS!U~nf_e~:

development of HOMS components and sequences for
collection, data processing, modelling and analysis

the

To continue the
improvement of data

This project will support the development of appropriate technology in
operational hydrology and water resources assessment. Emphasis will
be placed on the development of sequences of components for the basic
operations of a Hydrological Service able to run on the microcomputers
that are now widely used.
~rQj~c~

21.:.7_-_S:<!f>£0Et_tQ ~~PQW~r_d~v~lQP.!!e~t_i~ Qp~r~t.!.O¥.! !:!Y9;rQl~y:
promote the development of human resources in operational hydrology
This includes the preparation of training material and support
training activities designed to increase the effectiveness of
staff employed by national Hydrological Services.
This project
implemented in close collaboration with activities under Project
of the Education and Training Programme.

To
of
the
is
6. 4

~rQj~c~ ~1~8_-~G~ogr~~i£a.! !~OEffi~t!o~ ~~t~m~

lG!Sl ~0£ !:!Y9;rQ1Qg!c~l_n~t~O£k
To offer technical advice on the application of GIS
for network planning and management purposes
P.!~!ng ~ ~a¥ge~e~t:

This will include the adaptation and development of existing software
to link it to available computer bases and to select, report and
display information on screen or with a colour printer. This would
allow Members to introduce the application of GIS systems, in
particular for planning and studies of hydrological networks.
~rQj~c~

].1_,_9 _--~n£e~e~t_o~

):!¥9;rQl~!c~l-~t~ £O.!l~c~iQn_~d_tra~s~i~s~o!!

~n9; ~h~iE .!i~g~ ~i~h_t~e-~:

To make available technical information for
the establishment of modern data-collection systems
This will comprise the provision to potential users, particularly in
developing countries, of information on the application of advanced
instrumentation for hydrological data collection and transmission
purposes. It will include performance and cost comparisons of such
systems and the compilation of a checklist of specifications. The
attainment of this objective should assist Members in the selection of
equipment for the above purposes.
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frQj~ci ~l~lQ

= !r~n§P2ri,_d!s£eEslo~

ih~ ~~t!c_e~v!rQ~e~t:

hydrological techniques
hazardous materials

~Q Eeie~tlo~ Qf_h~z~rQo~s_m~t~r!a!s_i~

To foster the transfer of information on operational
with regard to the transport and dispersion of

This will involve, in conjunction with IAEA, an evaluation of models
of the transport and dispersion of hazardous matedals in soils and
water bodies and will promote the introduction of modern instruments
and methods of observation for sediment and bed-load transport
measurement and analysis.
36.
The overall benefit expected from meeting the above specific
objectives will be an increased and strengthened capability of Hydrological
Services of Members, in particular those of developing countries, which should
enable them to ensure, on their own, the continuous quantitative and
qualitat,ive assessment of their surface water and groundwater resources.
37.
Although
the
application of advanced
instrumentation
to data
collection and processing will undoubtedly have an important impact on
operational hydrology in data collection, primary processing and storage, the
specific objectives presented above are not expected to change substantially
over the decade 1992-2001.
They are fundamentally of long-term importance.
Furthermore, it is expected that the flexible nature of HOMS will enable it
to respond to any new demands which may emerge during the decade.

Stream gauging station near Rabat. Morocco
Implementation schedule
38.
Plans for the attainment of the above objectives are based on the
implementation of a series of co-ordinated projects under the OHP - Basic
Systems.
These projects and the schedule for their implementation ar.e
summarized in the time-line charts presented at the end of this volume.
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39.
As the execution of the whole of the OHP is principally the
responsibility of the Commission for Hydrology, the implementation schedule is
closely geared to the four-yearly sessions of the Commission. However, this
does not mean that individual projects last only for four years. Many, in
fact most, are of a longer-te.rm nature.
40.
The time-line charts are presented in a standard format to facilitate
their use and, in particular, cross-referencing between programmes and between
projects. In such a summary form, and certainly for 1996 and beyond, it is
not possible to identify all events and stages of projects.
In some
instances, therefore, more detailed or precise information is available to the
WMO Secretariat than can be included in the charts, while for other projects
even the information included is very tentative.
41.
The Eleventh WMO Congress agreed on a general prograllUlle for the HWRP
for the period 1992-2001. The eighth session of CHy was held in 1988 and
established a prograllUlle of activities for the four years until mid-1992. The
implementation schedule is therefore fairly precise for projects in 1992 and
is established in general terms for 1993-1995.
Beyond that date the
implementation of most projects will depend very much on the decisions of the
ninth session of CHy, scheduled for 1992, and the Twelfth WMO Congress,
scheduled for 1995.
Co-ordination with other prograllUlles and activities
42.
The planning and implementation of the OHP - Basic Systems is closely
co-ordinated with the other two component programmes of the HWRP outlined
below and with relevant water-related activities of other Programmes of WMO
and of other international organizations. The basis for this co-ordination is
described in paragraphs 5 to 8 above. Particular attention is paid to the
co-ordination of the activities of the Commission for Hydrology with those of
the regional association working groups on hydrology and, at the inter-agency
level, a well-established mechanism operates to ensure close co-ordination
between the International Hydrology Programme (IHP) of UNESCO and the OHP of
WMO (see also paragraph 68 below).

PROGRAMME 5. 2 - OPERATIONAL HYDROLOGY PROGRAMME
APPLICATI<»>S AND ENVIRONMENT

Introduction

43.
The scope of the Operational Hydrology Programme (OHPl - Applications
and Environment derives from the definition of operational hydrology (see
paragraph 2 above) and covers those aspects of the OHP relating to
hydrological modelling and forecasting, provision of data for projects and
environmental protection. It brings together hydrological and meteorological
activities in support of water-resource development, hazard mitigation and
environmental protection. These activities also constitute contributions to
various meteorological and climatological programmes of WMO which have
important hydrological components, such as those within the Tropical Cyclone
Programme (TCPl and the World Climate Programme (WCP).

44.

The main long-term objective of this programme is:
To ensure the identification and effective application of hydrological
and related data for the design, construction and operation of
water-resource projects, for hydrologica.l forecasting and for the
protection of the environment.

This may be expressed in more detail as:
(i l

To assist in the development and establishment
real-time hydrological forecasting systems;

of on-line.

(iil

To encourage the identification and effective application of
hydrological and related data for the design, construction and
operation of projects aimed at the sustainable development of
water resources, and for the protection of water sources and the
environment;

(iiil To foster consideration of the impact of climate variability and
change on water resources and the contribution by operational
hydrology to the study of such variability and change.

45.
The structure of the OHP - Applications and Environment reflects the
basis on which it has been defined and has evolved. In particular, there are
a number of activities in which the major emphasis lies elsewhere but where
the HWRP is called on to make a major input with regard to aspects concerning
operational hydrology.
This programm.e therefore encompasses the operational
hydrology aspects of:
•

Food and energy production;

•

Water supply;
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•

Monitoring and protection of water sources and the environment;

•

Forecasting and mitigation of effects of natural hazards;

•

Interdependence of hydrological and climatological systems.

The last two of these offer basic support to the hydrological elements of the
TCP and WCP respectively.
46.
The majority of the activities under the OHP - Applications and
Environment are implemented under the auspices of the Commrssion for Hydrology
with the major inputs being provided by CHy rapporteurs and working groups.
Contributions under this programme to the TCP, the WCP and to other WMO
Programmes are made in response to decisions of Congress and the Executive
Council concerning these Programmes.
The Commission for Hydrology has made
specific prov1s1on for its rapporteurs to assist with such contributions,
others being made by the WMO Secretariat or by seconded experts and
consultants.
47.
A full description of the TCP is contained in Volume 1 of Part II of
the TLTP.
The water-related activities undertaken as part of the TCP
concentrate on projects for the forecasting and assessment of the risk of
flooding. The WCP is described in Volwne 2 and, as regards water, includes
projects to investigate the link between climate and water resources, the
potential impact of climate change on water resources, the use of
climatological data for water projects and the use of hydrological data for
studying climate variability. The study of the aquatic environment provides a
tie between the HWRP and the Atmospheric Research and Environment Programme,
the latter being described in Volume 3 of Part II of the TLTP.

48.
In view of the role played by the OHP - Applications and Environment
in support of other major WMO Programmes, its contents and the detailed plans
for its implementation are geared closely to these other Programmes, in
particular the WCP and the TCP.
The programme first developed during the
1980s as a useful link between the OHP and other WMO programmes. In response
to requests of Congress and the Executive Council, CHy developed an increasing
number of activities in operational hydrology in conjunction with these other
programmes.
In recognition of this, the programme has now been integrated
into the overall Operational Hydrology Programme and as such falls under the
auspices of CHy while, at the same time, encompassing a series of projects
which serve a range of interests.
Major influences 1992-2001

49.
The statement on the OHP - Basic Systems concerning future needs for
hydrological data and services is very relevant also to the OHP - Applications
and Environment, except that the emphasis here is on the application of the
data, including co-operation between national agencies in the exchange and
analysis of data.
50.
Data have value only if they are analysed and the resulting
information is applied for some purpose.
It is clear that the need for
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hydrological and water-resource infonation will not only continue but
increase in the next decade. Tile widely predicted increase in losses from
flood and drought will provide the 11ajor driving force in this regard,
together with the uncertainty resultinq from a potential change in climate.
However, the identification of this need and the application of the relevant
information are likely to involve problE!IIS which are not so much technical as
economic and administrative.
51.
Sustaioable development of any resource requires that its extent,
variability and vulnerability be known with considerable precision. Each type
of water-reiated project (irrigation scheme, urban water-supply system,
flood-control plan, etc.) has a different need for hydrological and
environmental data and information. Despite the success of WMO in identifying
these needs in general terms, frequent changes in the requirements of such
projects and in their surrounding physical environment make it impossible to
specify precisely what will be required in all circumstances.
52.
The Organization will continue to work on the problem of identifying
needs and offering guidance as to how they can be met. This will be important
for inter-programme co-ordination such as with the World Climate Programme and
satellite-related activities.
Nevertheless, there is likely to remain an
important gap between what can be specified with confidence and what is really
required in each individual case.
At the national level this problem
manifests itself in the all-too-frequent cases of major projects being planned
without sufficient attention to the need for or the inadequacy of the
fundamental hydrological data base. Whatever data are available can always be
analysed to provide some information and it is often difficult for national
Hydrological Services to convince those responsible that more data are needed
or that more comprehensive analytical techniques should be used.

53.
One complicating factor is the increasinq use of a multidisciplinary
systems approach to the planninq of major projects, for example
in
investigating the impact of a water project on its environment and vice versa
or evaluating its viability in the light of possible future climate change.
The call for "sustainable development" greatly increases the importance of
such considerations.
However, this is a complicating factor that is to be
welcomed as it leads to a much sounder basis for planning. The result is seen
not only at the national level but also in the programmes of WMO where ever
closer links are being developed between the HWRP and such programmes as the
World Climate Programme and the Tropical Cyclone Programme.
This should
provide new opportunities for a clearer understanding of the role of hydrology
and Hydrological Services in economic and social development. There will be a
need in the coming decade to ensure that these multidisciplinary links are
maintained and developed in a co-ordinated fashion so that the HWRP can be as
effective as possible in assisting Members with their work in this field.
54.
Floods produced by tropical cyclones or severe storms, in addition to
damaging property, also take a regular toll of life in many countries. These
problems are being aggravated by the growing development and settlement of
flood-prone areas. Efforts to mitigate the effects of flooding, in some cases
produced by the combined effect of rivers and storm surge, have thus become
increasingly important. In this regard flood forecasting has been recognized
as the most cost/effective non-structural means of reducing loss of life and
damage.

- 21 -

55.
The forecasting of both high and low flows also constitutes an
important input to the efficient operation of any water-resource system, be it
for hydropower generation, irrigation, water supply or transport on inland
waters.
Forecasting of streamflow, in particular floods, is important not
only for large river basin.q but also for small rivers.
Flash flooding on
small rivers is one of the major causes of loss of life through flooding and
is becoming ever more destructive as urban areas encroach on small
neighbouring catchments.
Any improvements in quantitative precipitation
forecasting will significantly increase the effectiveness and range of
application of flood forecasting.
56.
Increased efforts are needed for the protection, conservation and
improvement of water quality in the face of the often growing pollution load
disposed of either directly into rivers, lakes or aquifers, or transported
over large distances in the atmosphere. There is in general a great need for
more information about the effects of man's activities on the hydrological
regime and on water resources, including the wet and dry deposition of
atmospheric pollutants and the effects of agricultural practices. One of the
most dramatic examples of the impact of man's activities is the widespread
problem of desertification.
The needs for the development of freshwater
resources and the opportunities offered thereby are seen against a background
of increasing concern for the integrity of the biosphere and of recognition
that man is an agent of change, through pollution, change of land use (e.g.
deforestation), large-scale development projects and changes in the number and
diversity of species.
In this regard, attention needs to be given to
improving the methods used in water-balance studies.
Such studieo;; make it
possible to identify the spatial and temporal consequences of anthropogenic
impacts on the runoff regime, including the presence or interaction between
various substances transported in the aquatic environment.
Water-balance
studies can be valuable tools in decision-making and water management.
57.
The effect of climate variability on the water resources has always
been the major factor in the design on any water-resource project. It is now
evident that such design will also need to take account of the potential
impact of climate change. Despite the great uncertainty that still surrounds
predictions of climate change, Hydrological Services and the users of the data
they provide will need to develop techniques to detect and monitor the effect
of this change on the water regime and to allow for it in the planning of
future water-resource systems. This will require continuing joint studies by
hydrologists, climatologists and other experts.
Water-related activities
under the World Climate Programme, collectively referred to as WCP-Water, are
planned on an inter-agency basis and meet the call of the Second World Climae
Conference (SWCC) for the WCP to be closely co~rdinated with related
programmes of other agencies. They will be re-aligned to take account of the
outcome of the SWCC. In particular, the Global Runoff Data Centre and its
projects are seen as making a contribution to the aims of the Global Climate
Observing System.

58.
As with basic systems in operational hydrology, scientific and
technological developments are greatly increasing understanding of the complex
interactions between the hydrological cycle, the climate system and mankind's
activities and providing new tools for use in the applications of hydrological
data. The following are of particular importance:
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(a)

Advanced techniques for
analysis of data for
water-resource systems;

secondary processing and statistical
planning, design and operation of

(b)

Advanced interpretation and computer storage techniques to
derive
qualitative
and
quantitative
areal
values
for
hydrological elements from satellite and radar imagery;

(c)

Improved methods for modelling various hydrological systems
(catchments, river channels, aquifers, coastal waters, etc.), in
particular the modelling of soil moisture and water movement in
the unsaturated zone.

59.
The scope of the OHP - Applications and Environment includes a number
of fields which are currently in a considerable state of flux.
Changing
demands for water resources and shifts in the focus towards concern for water
pollution and the potential impact of climate change are reflected in
significant adjustments to national priorities and to the plans of other
international organizations. The change in emphasis of the OHP in the late
1980s from basic systems to applications and environment was in response to
these changes.
There is unlikely to be a major change in the reverse
direction within the period covered by the TLTP.

Studying evapotranspiration from tropical rain forests in Brazil
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Specific objectives and plans 1992-2001
60.
These specific objectives are derived from the structure of the
programme and from its current stage of development. Detailed plans are given
in the time-line charts. The objectives may be summarized as follows:
~rQj~c~ ~2~1_-_Hydro!ogi£a! ~oQe!ling:

To offer technical guidance and assist
in the exchange of information and experience concerning the operational
modelling of hydrological processes
This will include the investigation and intercomparison of the various
methods used to model the processes involved in the hydrological
cycle. Attainment of this objective should provide a sound basis for
choosing the most appropriate methods for different applications and
for encouraging the development of new methods to meet the increasing
demands for more appropriate and accurate models and to take advantage
of new sources of input data. It contributes directly to Project 52.3.
~rQj~c~ ~2~2_-_0pera~iQ~l_hydro!ogy_fQr_tge_s~s~a!n~b!e_d~v~lQp~e~t_of ~a~er
re~o~r£e~:

To encourage the effective use of operational hydrology in support
of the sustainable development of water resources
This objective is concerned with making available a co-ordinated set
of technical information and technology for use in the assessment of
water resources, in the analysis of hydrological data in support of
projects for food production, energy production and in studying the
vulnerability of water sources to pollution. The resulting material
will assist the Hydrological Services of Members in making their full
contribution to important sectors of the national economy. Particular
attention will be given to the need for developments to be sustainable
in the light of increasing demand and their impact on the environment.
~rQj~c~ ~2~3_-_Hydro!ogi£a! fore£a~ting ~nQ ~arn!ng:

of Members to forecast
particularly floods

water

quality

and

major

To improve the ability
hydrological events,

This objective should result in a greater ability of Members to make
use of the latest and/or most appropriate technology to reduce the
loss of life and property damage caused by droughts and flooding, and
the risk to various water users and the natural environment from water
pollution.
Project 52~4
iYit~mi:- To

=promote
~a~er-re~o~r£e ~s~e~s~e~t_a~d_fQr~c~s~i~g_fQr_cQmpl~x_r!v~r
the development of a comprehensive. approach to

the
assessment and forecasting of water resources wh1ch can a1d dec1slon-mak1ng
for the management of complex river systems
In the face of multiple users and conflicting socio-economic and
environmental considerations, there is no easy solution to the search
for optimal decisions in the management of complex river systems. The
proJect focuses on the use of a systems framework for the
incorporatlon of hydrological forecast1ng 1nformation in support of
such dec1sion making.
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rrQj~c£ ~2~5_-_SgpEQr£ Qy_OEe!a£iQ~l_hydro!ogy_to_wgP=Wet~r:

To ensure an
effective input from operational hydrology to water-related aspects of studies
of climate and the use of climate information for water-resource activities
This objective is concerned with the effective use of climate data and
information in the planning and operation of water-resource systems
and with the use of hydrological data in climate-related studies.
This project is carried out in support of water-related activities
under the WCP, referred to collectively as WCP-Water, and is seen as
providing an important input to the Global Climate Observing System.
rrQj~C£ _5~.~

=Togo!e_of
support

!n_mQn!tQr!ng en~ QO~S~~i~g_t~e
the activities of Hydrological Services in responding
to demands for information on the state of the environment
e~v!r2~e~t:

~~rQlQ9!Cel_S~~iQe~

Hydrological Services are under increasing pressure to provide
information on the quantity and quality of water in the freshwater
environment and its likely future state. particularly in the light of
a possible climate change. This project provides materials for use by
these Services in responding to these requests; it forms a link
between hydrological and climatological studies and contributes to
activities under WCP-Water.
61.
The objectives of projects 52.1 and 52.4 are not expected to change
over the decade and are based on WMO's responsibilities for operational
hydrology within the UN system of organizations.
They are of fundamental
long-term importance rather than of immediate priority, although this priority
may vary depending on the rate at which the related technologies develop and
their importance in relation to other international activities in the
sectorial areas concerned. The objectives of project 52.5 are closely aligned
with the World Climate Programme.
ImElementation schedule
62.
As noted in paragraph 48 above, the plans for the OHP - Applications
and Environment must be closely aligned with related activities under the
major WMO Programmes concerned and those under the OHP - Basic Systems. The
projects to be implemented in line with the objectives of projects 52.1 to
52. 5 are summarized in the time-line charts presented at the end of this
volume. As with the OHP -Basic Systems (see paragraphs 38 to 41 above), the
details of the projects and their implementation schedules will be refined and
possibly revised by CHy and the other constituent bodies concerned at regular
intervals throughout the period 1992-2001.
63.
The important links between this programme and other major WMO
Programmes are identified.
Where inputs are expected to be made by
rapporteurs of CHy, this is also indicated. In generaL the descriptions of
the projects under this programme are less precise than those for the OHP Basic Systems because the projects must remain more flexible and thus be able
to respond to requirements arising from other WMO Programmes.
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Co-ordination with other programmes and activities
64.
The Operational Hydrology Programme - Applications and Environment is
very much dependent on co-ordination between the HWRP and other major WMO
Programmes. This is one of its sources of strength.
The need to plan and
implement its projects in co-operation with activities under these other
Programmes as well as with the OHP - Basic Systems requires continual and
somewhat complex co-ordination.
However, this does not present any major
difficulties because of the close co-ordination of scientific and technical
programmes within the WMO Secretariat and the fact that the two branches of
the OHP are implemented under the auspices of CHy and reviewed by its Advisory
Working Group at regular intervals. At inter-agency level, where links are of
considerable importance to this programme, well-established mechanisms operate
to ensure co-ordination with the IHP of UNESCO and the water-related
programmes of other international organizations.

PROGRAMME 5. 3 - PROGRAMME ON WATER-RELATED ISSUES

Introduction

65.
As a follow-up to the UN Water Conference, WMO takes the lead, jointly
with UNESCO,
in international
activities
relating
to
water-resource
assessment, as regards surface-water and groundwater resources and with
respect to both their quantity and quality.
In addition to the specific
responsibilities shouldered by WMO within the UN system consequent to the UN
Water Conference, a large number of other international programmes call for
expertise in operational hydrology which i t is the duty of WMO to supply, to
the extent that its resources will permit.
The response of WMO to these
demands is made under this component programme of the HWRP.
66.
A major aspect of this component programme is the Organization's
collaboration with UNESCO, including co-operation with UNESCO'S International
Hydrological Programme (IHPl.
In addition, the programme involves regional
projects associated with large international river basins and collaboration
with non-governmental scientific and technical organizations.

67.

The main long-term objective of the programme is:
To increase the effectiveness of WMO activities in operational
hydrology
at
the
national
level
through
inter-organizational
collaboration in the water field.

68.
Inter-organizational activities in the field of water have a long
history in WMO. The UN Water Conference, as well as requesting WMO and UNESCO
to take responsibility for water-resource assessment, established a cohesive
framework for all international activities related to water. The role of WMO
has been to provide inputs and expertise in operational hydrology, thus aiding
the overall effort while broadening the impact made by its own activities.
69.
WMO has a very close working relationship with UNESCO on water
matters, the OHP of WMO and the IHP of UNESCO being co-ordinated at various
levels
during
their
planning
and
implementation.
Intergovernmental
conferences are periodically convened jointly by WMO and UNESCO to ensure
close co-ordination.
Recommendations from these conferences relating to WMO
activities are submitted to Congress which then sets the general guidelines
and policy for the Organization's future collaboration with UNESCO.
Detailed
planning is assigned to the Executive Council with advice from the Commission
for Hydrology, particularly from its Advisory Working Group.
Implementation
is largely the responsibility of the WMO Secretariat.
70.
The Organization participates in broader inter-agency activities
within the UN system through co-operation with other organizations of the UN
system. This involves collaboration with the United Nations Organization, its
Economic Commissions and UNEP on such matters as water policy and
environmentally sound management of water resources.
Collaboration with WHO
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relates principally to water quality monitoring and the assessment of >~ater
supplies, for example within the context of the follow-up to the International
Drinking Water Supply and Sanitation Decade. The Organization works together
with FAO on such topics as hydrological mapping and data processing and with
IAEA on safety standards for power plants and response to nuclear accidents.
71.
Co-ordination of inter-agency activities in the water field is
considered periodically by the Economic and Social Council CECOSOC) of the
United Nations and its Committee on Natural Resources.
WMO Congress is
advised of the relevant decisions and recommendations of these bodies and the
Executive
Council
approves
specific
projects
on
an
annual
basis.
Co-ordination at the inter-secretariat level is under the Administrative
Committee on Co-ordination and its Inter-Secretariat Group for Water.
Implementation is the responsibility of the WMO Secretariat.
72.
One major new development that has an important impact in this context
is the launching by the UN General Assembly of the International Decade for
Natural Disaster Reduction (IDNDRl. The Decade commenced in 1990 and will run
until the end of 1999.
It has been planned and is being implemented as an
interagency activity in which WMO has
an
important
role
to
play.
Co-ordination is based on the UN Steering Committee for the IDNDR which is
appointed by the Secretary-General of the United Nations and on which WMO is
represented. WMO Members make direct contributions to the aims of the Decade,
as does the WMO Secretariat under the guidance of the Executive Council.
Contributions are also made by CHy.
73.
Co-operation is also maintained with organizations outside the United
Nations system.
These include the International Association of Hydrological
Sciences (!AHS), the International Organization for Standardization (!SO), the
International Institute for Applied Systems Analysis (IIASAl, international
river basin commissions and a number of other non-governmental organizations
such as the International Association for Hydraulic Research (IAHRJ and the
International Commission for Irrigation and Drainage (ICIDJ. Activities here
range from the provision of guidance material to the eo-sponsorship of
technical meetings covering subjects concerned with operational hydrology.
Such co-operation is based on a series of working agreements approved by WMO
Congress which permit the Organization to support the activities of these
other organizations and to gain from their expertise and from involvement with
the very broad and diverse range of projects they undertake.

74.
Inter-agency co-ordination in the field of water has developed
immeasurably in the past ten to twenty years.
This co-ordination avoids
duplication and waste of resources and can lead to considerably improved costeffectiveness when projects. particularly meetings, are planned jointly by WMO
and one or more other agencies.
This cost-effectiveness is to the direct
benefit of Members and thus this component programme is seen as an important
part of WMO's overall programme in hydrology and water resources.
75.
The value of the Programme on Water-related Issues to WMO and to the
world in general is dependent on close co-operation between the organizations
concerned.
The levels of activity of individual organizations in the water
field will fluctuate in accordance with their internal priorities and the
overall resources at their disposal. but the basic division of responsibility
has been well established since the UN Water Conference in 1977 and serves as
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a good basis for the maintenance of the present high level of co-operation
between the organizations.
76.
The launching of the IDNDR has called for a new emphasis within this
programme that will continue until the end of the century.
Major influences 1992-2001
77.
The needs and opportunities under the Programme on Water-related
Issues derive from the responsibility of WMO, within the United Nations system
of organizations, for matters relating to operational hydrology. These needs
come from outside the Organization and lead to demands on its services. This
has always been seen as an important opportunity for WMO to contribute to
activities which are for the benefit of Members but which it could not itself
undertake.
78.
Developments in the coming years will depend very largely on the other
international organizations involved and, in particular, on decisions of their
governing bodies. Most important in this regard will be the implementation of
the Mar del Plata Action Plan and the decisions of the United Nations General
Assembly and ECOSOC. This plan has a long time horizon and no major changes
in content or emphasis are foreseen at this stage. Co-operation with the IHP
of UNESCO is now based on the six-year planning cycle of UNESCO.
The fourth
phase of the IliP covers the period 1990-1995.
The present close working
relationship between the two Organizations is expected to continue during the
decade. Other programmes, such as the International Drinking Water Supply and
Sanitation Decade of WHO (1980-1989), had a specific life span which was
reco<;rnized in WMO planning, but they were based on long-term agreements on
co-operation which are of a continuing nature and so follow-up activities fall
naturally within the sphere of inter-agency co-operation. The IDNDR covers a
specific decade (1990-1999) and any follow-up activities will fit easily
within the HWRP structure.
A major new development, whose long-term
consequences are difficult to predict, is the convening of the United Nations
Conference on Environment and Development (UNCEDl in Brazil, in June 1992. On
behalf of the various UN agencies concerned, WMO is convening a high-level
meeting in Dublin in January 1992 to prepare the input for UNCED on the topic
of freshwater.
79.
Co-operation with other international organizations is not a one-way
process and II'MO's own projects gain from inputs provided by other
organizations such as,
for example,
the contribution of UNESCO to
water-related activities of the World Climate Programme and the valuable
collaboration of !AEA in the preparation of guidance material on the response
to nuclear accidents.
There are also advantages to all concerned when WMO
eo-sponsors IAHS symposia rather than using limited resources to convene
meetings on the same subjects.
80.
Variations in international affairs, in particular as regards economic
circumstances, affect all international organizations. The effects can differ
from one organization to another, however, because of the differences in the
purposes and sources of funding of each organization and the fact that their
planning cycles are not all in phase. If another international programme is
scaled down in comparison with the HWRP, this could lead to a reduction in the
input WMO is called upon to make to that programme but it could also result in
a demand that WMO itself play a more active role in that field. Such changes
cannot be foreseen with any great certainty and so WMO needs to adopt a
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flexible approach when planning the form and extent of its co-operation with
other organizations, always basing it on the decisions of Congress and the
Executive Council.
81.
Voluntary co-operation between Hydrological Services in international
river basins is desirable.
In such basins there is an urgent need to use
uniform methods for the collection and processing of hydrological data.
Methods for use in the transmission and exchange of such hydrological data and
for flood forecasting and warning should be worked out on the basis of
bilateral and multilateral agreements.
Several international river basin
commissions already exist and WMO co-operates ·with them on a range of
activities.
Specific objectives and plans 1992-2001

82.

These objectives result from the responsibilities of WMO within the UN
system for matters relating to operational hydrology and from a desire to
avoid duplication of effort and encourage co-operation between all agencies
involved in water-related matters at both the national and the international
level.
Detailed plans to attain the objectives are given in the time-line
charts. The five specific objectives are very closely related to one another
and are as follows:
~rQj_~_cj: .?_3.!.1_-_CQl_!a~o_;:aj:iQn_w!t)! Qrg:a~i_;aj:iQn~ Qf_t)!e_U~i:t:_e9 ~aj:iQn~ §.Y§.t~m:
To ensure an appropriate contribution in the field of operational hydrology to
the activities of agencies within the UN system of organizations and thus
fulfil WMO's responsibilities in that regard

This project provides the basis for WMO's extensive collaborative work
with the water-related programmes of other organizations of the UN
system.
It includes the provision of inputs to ECOSOC and to the
United Nations Conference on Environment and Development (Brazil,
1992).
~rQj~cj: .?_3.!.2_-_CQl.!a~o_;:aj:iQn_w!t)! river ~a~i~ ~uj:hQrit!e§. ~n9 ~o~-g:o~e_;:~e~t~l
Qrg:a~i!aj:iQn~ in_ope_;:aj:iQ~l_hydEo.!og:y:
To encourage and assist international

river basin authorities and non-governmental international organizations
their work in relation to operational hydrology

in

Through the eo-sponsorship of technical meetings,
exchange of
technical material and the occasional publication of joint reports,
WMO supports the work of international river basin authorities and
non-governmental
international
organizations
while
making
more
effective its contribution to international activities in operational
hydrology.
~rQj~cj: .?_3~3_-_P~rii£ipaj:iQn_i~ ~h~ !D~~:

To ensure appropriate participation on the part of WMO in the planning and implementation of hydrological
aspects of the IDNDR
While the major inputs to the IDNDR are made at national level, it is
also important that WMO plays an important role at international
level. This project provides a basis for this as regards hydrological
aspects, the meteorological aspects being covered under the Tropical
Cyclone Programme (Programme 1.8).
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CB base station of community-operated flood-warning system
in Kingston, Jamaica

~rQj~cj:_

?_3_,_4_-_CQml.'r~h~n.§_i~e_ris~ <'I_S.§_e.§_Si!!e!!t:
To promote a comprehensive
approach to risk assessment and thus enhance the effectiveness of efforts to
reduce the loss of life and damage caused by floods, severe storms and
earthquakes

International experts will be brought together to develop and
demonstrate means of making a comprehensive assessment of risk which
can be presented in the form of packages of teclmology for wide
dissemination.
The project is closely linked with Project 53.3 and
constitutes a contribution by WMO to the IDNDR.
It will combine the
risk from hydrological and meteorological events and from earthquakes.
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!'r.Qj~c!, ~3_,_5_-_T~c!!nQlQgy ~x£}1eng:e_fQr_ne_t!!r~l_di-_s~s!,e_;:s:

facilitate the transfer
natural disasters

of technology for

use

To identify and
in reducing the impact on

Building on the successful implementation of HOMS (see Projects 51.5
and 51.6), this project will develop a mechanism by which operational
technology can be identified at national level and then made available
for transfer at international level for use by national services. In
this way the experience of some Members can be available for use by
all in the fight to reduce the impact of natural disasters.
83.
All five objectives, but in particular that of project 53.1, are basic
to the role of WMO as an inter-governmental organization. They are long-term
projects and are of high priority in general, although the priority of
individual projects designed to achieve them will vary greatly.
Implementation schedule
84.
As with the other two component programmes of the HWRP, the projects
to be implemented in regard to the above objectives are summarized in the
time-line charts presented at the end of this volume. The WMO Congress and
Executive Council regularly review these projects and amendments are made
thereto in response to developments at the inter-agency level. In particular,
decisions by the UN General Assembly and ECOSOC and plans for the IHP of
UNESCO will have an important impact on activities under projects 53.1 and
53.2.
Co-ordination with other programmes and activities
85.
The whole of
this programme
is based on co-operation with
water-related programmes of other international organizations. The mechanisms
for ensuring the necessary co-ordination are described in paragraphs
68 to 73.
As discussed in paragraph 71, such co-ordination, at both
intergovernmental and inter-secretariat level, is of paramount importance for
this programme and a continuing effort will be made to ensure that
co-operation regarding water-related matters is maintained at a high level
with inter-governmental organizations, international river-basin commissions
and non-governmental organizations.

EDUCATION AND TRAINING ASPECTS
B6.
As hydrology is a separate discipline, training activities of WMO in
this field are clearly identifiable. Training may be undertaken at different
levels: in-service training, training in educational institutions, workshops,
seminars and short-term residency of experts.
The Organization grants
short-term and long-term fellowships for study in operational hydrology and
organizes training courses, particularly for hydrological technicians.
It
also prepares and publishes related guidance and training material.
The
Commission for Hydrology regularly appoints rapporteurs on training to prepare
material and recommendations as an input by the Commission to the work of WMO
in training in hydrology.
B7.
The work of the CHy rapporteurs falls under the OHP
(see
project 51. 7), while support for certain training activities, including a
number of international training courses in hydrology, is undertaken in
collaboration with UNESCO and other agencies of the United Nations system and
so relates to the third component programme of the HWRP.
Much of the
Organization's support for workshops and symposia is also given in
collaboration with these agencies and with non-governmental organizations and
so relates to the same component programme.
BB.
Technology transfer has always occupied an important place in the WMO
overall programme in operational hydrology, as evidenced by the Organization's
technical assistance activities (see below) and the development of the
Hydrological Operational Multipurpose System (HOMS) as a system of the OHP.
HOMS is described in paragraph lB above. One of the long-term objectives of
the OHP relates specifically to HOMS, as do the specific objectives of
projects 51. 5 and 51. 6. I t can be argued that the majority of all projects
under the HWRP are designed to provide guidance on the choice and application
of hydrological technology and are therefore in support of technology transfer.
B9.
Education
and
training provides
the
basis
for
considerable
inter-agency collaboration in the water field. A leading role is played by
UNESCO in this regard both through its IHP (see paragraph 69 above) and its
various education programmes. WMO supports the presentation of subjects on
operational hydrology at UNESCO-sponsored courses and sees UNESCO. and other
international organizations, as natural partners in any international training
activities.

TECHNICAL Co-oPERATION ASPECTS
90.
WMO technical co-operation projects in the field of hydrology may fall
within any of the following main categories:
(a)

Establishment and/or strengthening of networks and services;

(b)

Development of hydrological databanks;

(c)

Hydrological forecasting;

(d)

Training in hydrology;

(e)

Support to WMO global or regional programmes.

As projects are tailored to the particular requirements of each particular
country or group of countries. they frequently cover activities of more than
one category. Moreover, many projects are devised to provide assistance to
hydrological and meteorological activities at the same time. The financial
and material support is provided by UNDP and other donor agencies and,
increasingly, through WMO's own Voluntary Co-operation Programme.
91.
Projects in operational hydrology commonly represent a large
proportion of the total of technical co-operation projects executed by WMO.
They benefit directly from the information and expertise available through the
Organization, the technical backstopping being provided by the HWR Department
of the WMO Secretariat. The implementation of HOMS provides excellent scope
for technical co-operation among developing countries (TCDC) in operational
hydrology. The implementation of TCDC projects in this field depends on the
willin~oess
of Hydrological Services to make available the services of
national experts qualified in the subjects concerned.

REGIONAL IMPLEMENTATION ASPECTS
92.
The six regional associations of WMO have each established a working
group on hydrology with terms of reference encompassing the range of topics
covered by the HWRP.
Decisions concerning the implementation of these
regional activities are taken by the associations at their four-yearly
meetings. The work is undertaken by the associations' rapporteurs and working
groups, with the support of the WMO Secretariat, the technical support being
provided by the HWR Department. These working groups consider hydrological
problems of interest in their respective Regions including, for example:
{a)

Surveys on the adequacy of networks of hydrological stations in
WMO Regions;

{b)

Surveys on hydrological data transmission and processing
for
facilities, data banks and requirements of Members
forecasting;
hydrological

{cl

The application of WMO standards and recommended practices in
hydrology;

{d)

The development and promotion of regional aspects of the
Hydrological Operational Multipurpose System {HOMS) with respect
to its application to the particular needs of the various
Regions; and

{e)

Contributions to projects under WCP-Water.

{f)

Studies of the special problems faced and the resulting needs of
Hydrological Services in specific climatic zones.

They also follow up on the implementation of relevant decisions of Congress
and other WMO bodies within their Regions.
The chairmen of these working
groups have also been appointed, pursuant to a decision by Congress, as the
regional
hydrological
advisers
to the presidents
of
the
regional
associations.
Meetings between the president of CHy and these regional
advisers, scheduled to take advantage of their attendance at sessions of the
Executive Council, allow for an exchange of experience on and further the
co-ordination of activities at global and regional levels.

*
*

"

TIME-LINE CHARTS

NOTES ON TIME-LINE CHARTS
1.
These charts are presented, as far as possible, in a standard format.
The horizontal lines indicate the periods of time over which a particular
project or task is expected to be executed. Some projects are of a continuous
nature and these are indicated as such. This applies particularly to national
activities and to medium- to long-term monitoring.

2.
An indication is given as to the approximate timing of key events or
stages in each project by using the abbreviations defined below.
3.
Reviews by Congress (Cg-XII in 1995 and Cg-XIII in 1999) are important
events for all projects and review by the Commission for Hydrology (CHy-IX in
1992. CHy-X in 1996 and CHy-XI in 2000) is important for the majority of
projects.
To avoid repetition, therefore, references to "Cg" and, where
appropriate, "CHy" are included only at the start of the listings under
objectives.
4.
It is foreseen that during deta1led definition and implementation of
the Programme, certain of the meetings and reports will be combined.

Key to major events
Cg

Progress and plans reviewed at session of WMO Congress

CHy

Progress and plans
Hydrology

EC

Progress and plans reviewed at session of WMO Executive Council

G

Publication of guidance material (in the Guide to Hydrological
Practices, Technical Regulations, Volume III- Hydrology, etc.)

H

Development of related HOMS components and sequences

M

Convening of technical meetings (conferences, seminars or workshops
but excluding administrative/c();)rdination meetings and sessions of
formal working groups)

R

Preparation of a report (not necessarily for publication)

s

Technical studies and activities undertaken by Members

Note:

reviewed at

session

of

WMO

Commission

for

"M" indicates that for a given task a technical meeting is required.
Several tasks can be covered by one and the same meeting. The number
of "M" marks does not therefore give the total number of meetings.

Abbreviations used in the charts
Cg

CHy
CIMO
HNRC

HOMS
IGO
ISO
NGO
OH Report

WMO Congress
WMO Commission for Hydrology
WMO Commission for Instruments and Methods of Observation
HOMS National Reference Centre
Hydrological Operational Multipurpose System of the OHP
Intergovernmental organization
International Organization for Standardization
Non-governmental organization

WMO Operational Hydrology Report
RA WG Hydrology
Working groups on hydrology of WMO regional associations
RB
WMO regular budget
TCO
Technical co-operation activities of WMO
TCP
Tropical Cyclone Programme of WMO
UNDP
United Nations Development Programme
UNESCO
United Nations Educational, Scientific and Cultural
Organization
VCP
Voluntary Co-operation Programme of WMO

MAJOR PROGRAMME 5:
PROGRAMME 5. 1 :

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.1 -Operation of Hydrological Services and networks
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
1.

Cg

CHy

Cg

BY WHOM

RESOURCES

CHy

Support to policy, planning

In co-ordination with
project 51.6

and organization of Hydrological ~ervices
(a)

Evaluation of the role
of national Hydrological

__Gl!

R

Members
CHy rapporteur

M

Services in national

I

Compilation of legal
information on Hydrological

R

G/1

M

Services
(c)

(d)

Survey on involvement of
Hydrological Services in
activities related to
water resources management

____!L

G/H

M

RB

Members
CHY rapporteur

RB

Member
CHy rapporteur

w

....

Review of requirements and
future plans of national
Hydrological Services
with respect to OHP and HOMS

2.

Development and/or improvement
of design practices for
hydrological networks

la)

Implementation and
evaluation of project on
operatlonal case studies of
network design (HYNET)

R/1

M

(b)

Implementation of Basic
Hydrological Networks
Assessment Project (SNAP)

R

~M

; C)

Assessment of adequacy of
hydrological networks for
for sustainattle development

R

s

RB

Secretariat

-·-

(e)

_______________,_

Members
CHy rapporteur
Secretariat

Secretariat

Preparation of guidelines
on safety of hydrological staff

-------·----------·

RB

Secretariat

administrations
(b)

COMMENTS

_G_

G/H

G/H

M

Members
RAs WGH

RB

Members
CHy rapporteur
HNRCs
Secretariat

RB

Members
RAs WGH
CHy rapporteur
Secretariat

RB

Members
CHy rapporteur
Secretariat

RB

In conjunction with
project 51.6

In conjunction with
SNAP

MAJOR PROGRAMME 5:
PROGRAMME 5.1:
PROJECT 51 . 1

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME- BASIC SYSTEMS

Operation of Hydrological Services and networks (continued)

TASKS

1992 1993 1994 1995 1996 1997
CHy

2.

(d)

(e)

C9

1998

CHy

1999 2000 2001
Cg

BY WHOM

RESOURCES

COMMENTS

CHy

(contd.)

Review of methods for
integrated design of networks

G/H

M

R

Members
Associate expert

RB

Secretariat

Organization of regional

M

M

Secretariat

M

I

RB

training workshops

3.

Continuous activity

Provision of statistics
on hydrological services and

stations in Member countries
(INFOHYDRO)
(a)

National monitoring

(b)

Periodic review and updating
by WHO (INFOHYDRD)

(C)

Analysis of statistics

4.

Development and/or improvement
of methods for application of
cost/benefit analyses to
hydrological data

(a)

Review of .available methods

(b)

Development of related
methodology

(c)

Study of methods reducing
cost of network operation
~reparatlon of case studies

(d)

.....

"'

Members
<

_s

0

_s

R

R

Members

RB

RAs WGH

Secretariat
R

Secretariat

R

RB

Seconded expert
In co-ordination with
project 51.6

_R_

Seconded expert
Secretariat

RB

R

Members
Seconded -expert
Secretariat

RB

M

R

Members
CHy rapporteur

RB

s

R

Members
Seconded experts

RB

c

MAJOR PROGRAMME 5:
PROGRAMME 5,1:
PROJECT 51 . 1

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME- BASIC SYSTEMS

- Operation of Hydrologlcal Services and networks (continued)

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
5.

1al

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS

CHy

Technical support to WHO's
technical co-operation

Continuous activity

programme in the field of
hydrology

TCO. 1Supported by HOMS
(see ·projects 51 • 6)

Assistance to Members in
development of proposals for
national and regional technical
co-operation field projects
with hydrological components

In co-ordlnation with

Secretariat
Consultants

RB
UNDP (Sectoral
Advisory Funds)
VCP

On request of Members

undertaken by WHO
(b)

(C)

Provision of technical
backstopping of the above
projects during their
implementation

Consultants

Support to VCP-HWR

Secretariat
Consultants

Secretariat

RB
UNOP (Sectoral
Advisory Funds)

VCP
RB
VCP

w

"'

MAJOR PROGRAMME 5:
PROGRAMME 5. 1 :

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.2 -Collection and transmission of hydrological data
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
1.

Cg

COMMENTS

CHy
In co-operation with
ISO and CIMO
Supported by HOMS
(see project 51.7)

Development at national level

(b)

Review and monitoring of
developments

_R_

Preparation of comparative
listing of instruments

_jj_

(d)

CHy

RESOURCES

Development and/or improvement
of hydrological instruments
and methods of observation for
surface water and groundwater
(levels, discharge, sediment
load)

(a)

(C)

Cg

BY WHOM

Members
R

G/H

R

!r.JH HNRCs, CHy rapporteur

RB

In co-operation with
CIMO

Members, HNRCs
Secretariat

RB

In support of HOMS
(see project 51.6)

Members. HNRCs
CHy rapporteur(s)
Secretariat

RB

See also project

RAs WGH
Secretariat

Implementation of Phase Ill
of project on intercomparison
of hydrological instruments

R

(e)

Operational hydrology of lakes
and urban areas

R

(f)

Studies of variations in
lake levels in the Antarctic

(g)

Updated study on the use of
micro-electronics for hydrological measurements

_jj_

IG/H

s
M

R

_jj_

G/H

_!U_H

Continuous activity

Members
CHy rapporteurs
Associate rapporteurs
Secretariat

51.9

RB

Members
R

s

R

s

R

CHy rapporteur
Seconded expert

With support of
UNESCO

Action by Members
involved in studies of
Antarctic hydrology
RB

II
I

I
,.
0

MAJOR PROGRAMME 5:
PROGRAMME 5. 1 :

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.2- Collection and transmission of hydrological data (continued)
I

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy

Cg

I Cg

CHy

BY WHOM

RESOURCES

COMMENTS

CHy

1 . (contd.)
(h)

Assessment of applicability
of groundwater detection methods

I__R,

Review of models for artificial
recharge

I__R,

•

<;

~/H

(j)

Development of methodologies
for interpretation of groundwater data for regional/
national decision-making

RB

secretariat

for operational purposes

(i )

Members
CHy rapporteur

s

G/H

R

Members

CHy rapporteur
Secretariat

I__R,

I

RB

I

Members
CHy rapporteur
Seconded expert

RB

In co-operation with
UNESCO

Members
Chy rapporteur

RB

See also project 51.5

Il

Secretariat

(k)

Study and refinement of
accuracy requirements and
uncertainties of measurements

(1)

Organization of symposium and
regional workshops

2.

Development and/or improvement
of remote sensing applications
for hydrological purposes
(satellite, radar and other
methods)

(a)

Development at national level

(b)

Review .and .monitoring of
developments

I.JL

R

(C)

Revision and/or updating of
requirements for
remotely-sensed data

I.JL

.JL

(d)

Review of the extent to which
I.JL
remotely-sensed data complement
data collected by conventional
means

M

IM

R

G

M

M

........

Secretariat

In co-operation with
EC Panel on Satellites

Continuous activitY

Members

l

~·

R

G/H

G/H

HNRCs
CHy rapporteur
Secretariat

RB

.JL

CHy rapporteur
Secretariat

RB

Continuous activity

R

CHy rapporteur
Secretariat

RB

In conjunction with
project 51 . 1

R

M

I

I

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.2- Collection and transmission of hydrological data (continued)
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
2.

(contdl

(e)

Organization of training
seminars

3.

Cg

CHy

Cg

CHy

M

M

BY WHOM

CHy rapporteur

Secretariat

RESOURCES

COMMENTS

RB

Development and/or improvement
of hydrological data transmisslon systems (including
telemetry systems, satellite
relays and DCPs, computer

In co-operation with the
EC Panel ,on Satellites
In co-operation with ISO
Supported by HOMS
(see project 51.6)

links, codes and standard

formats)
(a)

Development at national level

(b)

Review and monitoring of
developments

(c)

Review applicability of and
adapt WMO binary codes
for hydrological purposes

(d)

Review and adapt newly
developed data formats for
data collection from automatic
stations

(e)

Review progress of implementation of pilot projects
on the application of WWW
to hydrology

(f)

Assist the implementation of
the projects under (e)

(g)

Organization of training
seminars

Members
_R_

R

R

'

11>/H

..R.

lJ>i.H

s

...R._

R

5.

. ..ll

<

•

IG/H

I

I

RB

Continuous activity

RB

HNRCs
CHy rapporteur
Secretariat

RB

In co-ordination with
project 51.3

Members

RB

When projects implemented!
by Members

RAs WGH
Secretariat

'

1
I

RAs WGH
CHy rapporteur
Secretariat
M

..l!.

..l!.

...
N

HNRCs
RAs WGH
CHy rapporteur
Secretar1 at
CHy rapporteur
Secretariat

IG/H

Continuous activity

'

RB

On request by Members

Secretariat
---·---

---

-

MAJOR PROGRAMME 5:
PROGRAMME 5,1:
PROJECT 51.3

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

~Processing

and storage of hydrological data

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS
I

CHy

I
'

1.

Development and/or improvement
of techniques for primary processing, quality control and
inventory of hydrological data,
including remotely-sensed data

(a)

Development at national level

(b)

Review and monitoring of
developments

(c)

Updating of technical
guidance, taking into account
the use of micro-processors
and computers

(d)

Review and adaptation of newly
developed standard data formats

Supported by HOMS
(see project 51.6)

Members

1--R

R

ir.JH

_R

lJiLH

HNRCs
RAsWG Hydrology
CHy rapporteur
Secretariat

RB

_R

•

ir.JH

_R_

Uw!

CHy rapporteur
Secretariat

RB

R

Uw!

HNRCs
CHy rapporteur

RB

Is

for transfer of hydrological and
related meteorological data
(e)

Organization of training
workshops

Continuous activity

Secretariat
.lL r-.t!

Secretariat

RB

e;
In co-ordination with
project 51 . 2

MAJOR PROGRAMME 5:
PROGRAMME 5. 1:

HYDROLDGl AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.3 - Processing ·and storage of hydrological data (continued)
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
2·.

Cg

Cg

CHy

BY WHOM

COMMENTS

RESOURCES

CHy

Development and/or improvement
in the field of data storage,
retrieval and dissemination
(including computers and
micro-processors)

;

Development at national level

(b)

Review and monitoring of
developments

[___ll

R

IG/H

M

R

G/H

(c)

Updating of technical
guidance on the establishment
of computerized national and

J___ll

R

!C,tH

"

R

'""

regional data banks, including
hardware and software
(d)

Adaptation of WHO binary codes
for hydrological purposes

{e)

Support for development of
GRDC data sets

(f)

Organization of traintng
workshops

Continuous activity

Members

(a)

HNRCs
RAsWG Hydrology
CHy rapporteur
Secretariat

RB

HNRCs

RB

......

CHy rapporteur

I

Secretariat

'
R

G/H

M__
-

-

I-M
----

CHy rapporteur
Secretariat

RB

In co-ordination with
project 51 . 2

Seconded experts
Secretariat

RB

Continuous activity

Secretariat

RB
- ----

-

-

--

MAJOR PROGRAMME 5:
PROGRAMME 5. 1 :

HYDROLOGY ANO WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.3- Processing and storage of hydrological data (continued)

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

BY WHOM

RESOURCES

COMMENTS
!

CHy
3.

Cg

Cg

CHy

CHy

I

I

Development and/or improvement
of techniques {including remote
sensing) applied to the areal
and temporal assessment of
hydrological elements

(a)

Development at national level

{b)

Review and monitoring of
developments

(c)

UPdating/preparation of
technical guidance

{d)

Development of methodology
for grid-estimates of
hydrological variables

{e)

Application of GIS for
hydrological purposes

4.

Development and/or improvement
1n the fields of secondary data
processing and hydrological
analyses

(a)

Review and monitoring of
developments

I
In co-operation with
EC Panel on Satellites
In co-ordination with
project 51.2
Continuous activity

Members

•

•

__ll

HNRCs
CHy rapporteur
Secretariat

G/H

G/H

R G/H

<

0./H

R G/H

s

G/H

idem
Members

RB

RB
RB

In co-ordination with
project 51.4

RB

In co-ordination with
projects 51.1 and 51.4
and in co-operation
with UNESCO

CHy rapporteur
Secretariat
M

G/H

Members
CHy rapporteur
Secretariat

In co-ordination with
projects 51.6

I_R

R

i

C./H

0

C./H

HNRCs
CHy rapporteur(s)
Secretariat

-

'

RB

...

U1

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.3- Processing and storage of hydrological data (continued)

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CHy

4.
{b)

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS

I

CHy

(contd)

I

s

Updating of study on selection
of frequency analysis of

R

G/H

idem

RB

I

extremes of rainfall and flows

t

for various geographical and

hydrological regions
{C)

I

Review of new techniques
relating to hydrological
analysis of catchment rainfall,
snow cover, soil moisture,
evaporation and evapotranspiration and runoff

R

I

G/H

idem

RB

With support of
UNESCO

I

...

m

5.

I

Provision of guidance on hydrological applications and users'
requirements for hydrological
information

In co-ordination with

activities under
projects 51.1 and 51.2
and with the

co-operation of UNESCO

tal

Updating of technical guidance
material

{b)

Refinement of accuracy levels o
hydrological data and forecasts
required for water-resource
projects

{C)

Studies and experiences of_ work
in operational hydrology
in various regions of the world

R

R

R

R

G/H

G/H

G/H

Members
HNRCs
CHy rapporteur
Secretariat
idem

Members, HNRCs
CHy rapporteur(s}
Secretariat

RB

I
RB

RB

MAJOR PROGRAMME 5:

PROGRAMME 5,1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

I

PROJECT 51.4- Monitoring and assessment of water quality
TASKS

1992 1993 1994 1995 1996 1997 1998 199912000 2001
CHy

1.

Cg

CHy

Cg

Development and/or improvement
of methods for sampling,
processing and analysis of

BY WHOM

RESOURCES

l CHy
In co-ordination with
project 51.2
Supported by HOMS

Jl

I'

hydrological data (surface

COMMENTS

I
'1,

water and groundwater)
(a}

Development at national level

(b)

Review and monitoring of
development

Members
R

M

R

R I G/H

G/H

Members
RAs WGH

Continuous activity
RB

l

CHy rapporteur
Secretariat
(c)

Preparation and/or updating

R

R

G/H

CHy rapporteur

of guidelines for design of
networks and sampling
strategies
(d)

Organization of technical
conference and training
workshops

(e)

Studies of water quality in
the Antarctic

2.

Development of methods for the
assessment of suspended sediment
and bedload transport

(a)

Development at national level

1. (b)
(c)
1

I
i

Review and monitoring of
deve 1opments
Study of methods for determining transport of
pollutants by sediments and
their influence on water

(

M

-

M

Secretariat

Organization of training
workshop

I _,
I

RB

Members

Action by Members
involved in studies of
Antarctic hydrology
In co-ordination with
project 51.2

G/H

I_R
I_____..R

S

I

G/1-

Members

RB

CHy rapporteur
Secretariat

RB

__11___

1

Continuous activity

l
j

CHy rapporteur
Secretariat

RB

Secretariat

RB

quality

(d)

I ...

RB

Secretariat

___M_

I-~

In co-ordination with
project 53.1 and with
the support of UNESCO

I

MAJOR PROGRAMME 5;
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME- BASIC SYSTEMS

l

PROJECT 51.5- Institutional arrangements for HOMS
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
1.

Cg

CHy

Cg

BY WHOM

CHy

Promotion of institutional
co-operation of Hydrological
Services under HOMS

RESOURCES

I

Secretariat
RAs WGH

II RB,

I

UNOP, VCP,
Members

1
2.

Support to national activities
under HOMS

(a)

Establishment of HNRCs

(b)

Assistance in transfer of
information and operational
hydrological techniques
between HNRCs

(C)

Monitoring of transfer and use
of HOMS components and sequence

3.

COMMENTS

Members
Secretariat

Continuous activity
In co-ordination with
project 51.1

!

iI
I
I

RB, UNDP, VCP,
Continuous activity
bilateral assistance,
Members

!

I
i

'I

I

I

M

R'

M

R

I ...

M

I

Co-ordination of international
activities under HOMS

secretariat

RB, UNDP, bilateral
assistance, VCP

Continuous activity
In co-ordination with
regional bodies (for
instance, international
river basin commissions~
etc. , as appropriate)

J

4.

Standardization in HOMS

(a)

Monitoring of components and
sequences for conformity wlth
Technical Regulations and
other standards

(b)

5.

Members, HNRCs,
National, RB
Secretariat, CHy WG

'
I

I

Cant i nuous activity
1
Supported by activities
under projects 51.1 to I
51.4

I
'

Development of standards
internal to HOMS and for
interfaces between components

M

Provision of guidance as to the
applicability of various techniques in developing countries

M

R

H

I

H

!
I

M

H

M

Members, HNRCs,
Secretariat, CHy WG

RB

J
On request of Membe1 . I
Regional implemental
meetings

:J

"'

MAJOR PROGRAMME 5:
PROGRAMME 5.1:
PROJECT 51.6

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME- BASIC SYSTEMS

Development of HOMS components and sequences

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
1.

Cg

CHy

Cg

Sequences of components
for basic operations

(b)

Application of advanced
instrumentation

(c)

Hydrological modelling and
forecasting

(d)

Water quality

RESOURCES

Members, HNRCs,
National, RB, UNDP,
CHy, UNOP/WMO field VCP, bi 1ateral
projects, regional assistance
projects, Secretariat

I_Jl

Continuous activity
In conjunction with
projects 51.1 to
51.4

"

H

H

H

H

COMMENTS

CHy

Further development of
components and sequences,
with emphasis on:

(a)

BY WHOM

H

"
H

...

"'

H
----

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME -BASIC SYSTEMS

PROJECT 51.7- Support to manpower development in operational hydrology
TASKS

BY WHOM

992 1993 1994 1995 1996 1997 199811999 2000 2001
I

Cg

CHy ·
Suppo~t

(a)

Publication of training
materials

(b)

Training of instructors

(C)

Development of joint venture
training projects with
Members

(a)

Cg

CHy
In collaboration with,
ETR projects

to Members training
programnes

l.

2.

CHy

COMMENTS

RESOURCES

_!:L

Secretariat

____M

i_s_

_s_

II

RB

'
f

RB, VCP, UNDP

I
'i!

Members

I
en

Training and manpower
development events
Regional training workshops/

1_11_

_!:L

CHy rapporteurs
Secretariat

_JL

_JL

_JL

0

'

1...!:1_

_lL

I

_lL

-

Secretariat
RAs WGH

_lL

.

-

--

RB, VCP, UNDP
~--

-

MAJOR PROGRAMME 5:
PROGRAMME 5. 1 :

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS
·-

PROJECT 51.8- Geographical Information Systems (GIS) for hydrological network planning and management
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Cg

CHy
1.

CHy

Cg

BY WHOM

RESOURCES

CHy

I'

Development of GIS systems
for network planning

In co-ordination with
Project 51.1 and with
the·support of UNESCO

(a)

Review of developments

M

R

CHy rapporteur
Secretariat

RB

(b)

Preparations of case studies*

M

R

CHy rapporteur
Secretariat
Seconded expert

RB

Secretariat
Seconded expert

RB

(c)

Incorporation of GIS capability
in INFOHYDRO*

(d)

Assistance to Members in
application

COMMENTS

R

•

Secretariat
Seconded expert

I
I

I
....
"'

RB,
UNDP, VCP

I,.

MAJOR PROGRAMME 5:
PROGRAMME 5. I :

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - BASIC SYSTEMS

PROJECT 51.9- Enhancement of hydrological data collection and transmission and their linkage with the WWW
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
l.

Cg

CHy

Cg

COMMENTS

RESOURCES

BY WHOM

CHy
In co-ordination with
Project 51.2

Development and/or improvement

of advanced instrumentation for
hydrological data collection
and transmission
(a)

(b)

Members

Development at national level

M

Review and monitoring of

R

M

CHy rapporteur

(C)

RB

Secretariat

developments"'

Organization of symposium*

M

R

Secretariat
seconded expert

RB
Ul
N

2.

Performance and cost comparison

In co-ordination with

of telemetry and transmission

Project 51 . 2

systems
(a)

(b)

of technical material*

Secretariat
CHY rapporteur

Advice to Members on request

Secretariat
Seconded experts

Assembly and prepartions

-

-

-

R

__ j

Activities to be accelerated if additional funds are available

-

-

--

--

--

----

RB
RB
UNDP
VCP
---

Possibly as follow-up
of Phase III of intercomparison project
(see Project 51.2)
-

--

----

MAJOR PROGRAMME 5:
PROGRAMME 5. 1 :

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME ~ BASIC SYSTEMS

PROJECT 51.10- Transport, dispersion and retention of ha2ardous materials in the aquatic environment

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CHy
1.

Evaluation of models of
transport of ha2ardous
materials

(a)

Compilation of information

(b)

Evaluation studies

(C)

Organ12ation of training
workshops

2.

Assistance to Members in the
establishment of sediment
monitoring programmes

L-.

Cg

CHy

Cg

BY WHOM

RESOURCES

In co-operation with IAEA
and with the support of
UNESCO

R

'

Secretariat
Consultants
National institutions
Seconded experts

R

M

COMMENTS

CHy

I
M

I

M

R

RB
RB
Extra-budgetary
resources

Secretar1 at
Seconded expert

RB

Secretariat
Seconded expert

RB
UNDP
VCP

"'w

MAJOR PROGRAMME 5:
PROGRAMME 5. l:

PROJECT 52. 1

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - APPLICATIONS AND ENVIRONMENT

Hydrological modelling

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

I
CHy l

Cg

CHy

Cg

BY WHOM

RESOURCE$

COMMENTS

CHy

1.

Improvement of modelling
for operational hydrology
purposes

la)

Development of models at
national level

(b)

Review of availability of
models for various purposes

(c)

(d)

Intercomparison of evapotranspiration models
Intercomparison of models
of large rivers

I

With the support of
UNESCO

I
Members

i
s

M

I

r.

CHy rapporteurs
RAs WGH

•
s

s

R

'
(e)

Follow-up project to (c)
and (d)

2.

Provision of data for hydro1og; ea 1 models

(a)

Review of data requirements
for hydrological models

I bJ

Intercomparison of models
using .remotely sensed data
and QPFs

(C)

Studies of sensitivity of
operational hydrological
models to lack or poor
quallty of data

s

M

s

R

R

s

s

__g_

....s.

R

_M_

RB

Members
CHy rapporteur
Secretariat

National

Members
CHy rapporteurs
Secretariat

National

RB

National

CHy rapporteurs

RB

Members
Secretariat

.,."'

RB

Members
CHy rapporteurs
Secretariat

Members
Cliy rapporteurs
Secretariat

I

National

To be considered
by CHy-X

RB

National

RB
· National

RB

-

~-~

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME - APPLICATIONS AND ENVIRONMENT

PROJECT 52.2. - Operational hydrology for the sustainable development of water resources
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CHy

[g

i.

Assessment of water resources

(a)

Monitoring of water-resource
activities

•

(b)

Updating of WHO/UNESCO
Handbook

M

(C)

Missions to Members, on
request

(d)

Training seminars

CHy

Cg

BY WHOM

COMMENTS

CHy

•

Secretariat
WHO and UNESCO
Secretariats

G

EC

RESOURCES

EC

EC

RB
RB
(with UNESCO)

WHO and UNESCO
Secretariats,
seconded experts

RB
(with UNESCOk
UNDP, VCP-HW

WMO and UNESCO
Secretan ats

RB
(with UNE~Cfl)
UNDP, VCP-HWR

In co-ordination with
project 51 . 1
In conjunction with
project 53. 1

In conjunction with
ETRP

"'<J1
I

2.

Monitoring of accidental
release of pollutants

(a)

National monitoring efforts

(b)

Review of available
technology

3.

Monitoring and prediction of
hydrological droughts
Introduction of improved
understanding of climate
change in prediction of
droughts

Members
M

M

G

H

R

H

National

CHy rapporteur

RB

CHy rapporteur

RB

In conjunction with
project 52.5

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAl HYDROLOGY PROGRAMME - APPLICATIONS AND ENVIRONMENT

PROJECT 52.3 -Hydrological forecasting
TASKS

I

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CHy

1.

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS

I

CHy

Development of integrated
hydrological forecasting
systems

(a)

Developments at national level

M

I b)

Review of developments and
provision of technology and
related guidance

H

(C)

Training workshops

Members
H

H

CHy rapporteur
HNRCs
Seconded experts
Secretariat

National

Continuous activity

RB
UNOP,VCP-HWR

In conjunction with
project 51.6

RB
UNDP

In conjunction with
ETRP and TCP

U>

"'
I

2.

Monitoring of performance of
flood forecasting systems

(a)

National monitoring

(b)

Periodic review and
reporting by WMO

3.

Assistance to Members

la!

Missions to Members, on
request

(b)

Support to technical
assistance projects

Members
.JL

R

R

E

Secretariat
CHy rapporteur

Consultants
Seconded experts
Secretariat

National

RB

RB
UNDP, VCP-HWR
UNDP, VCP, etc.

Continuous activity
In co-operation
with TCP

Also in conjunction
with TCP
Continuous activity

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME- APPLICATIONS AND ENVIRONMENT

PROJECT 52.4 -Water-resource assessment and forecasting for complex river systems
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CHy

1.

Cg

CHy

Cg

BY WHOM

RESOURCES

CHy
In co-operation with
UNESCO

Development of comprehensive
approach in support of
decision making

(a)

Identification of inputs
from operational hydrology
to decision making for complex
river systems

(b)

Preparation of technical
guidance

COMMENTS

R

M

R

H

H

CHy rapporteur

RB

CHy rapporteur
Seconded experts

RB

"'....

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME -APPLICATIONS AND ENVIRONMENT

PROJECT 52.5- Support by operational hydrology to WCP-Water (see also projects 21.1 and 22.1 to 22.3 in the WCP)
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Cg

CHy
1.

Contribution to specific
projects under WCP-Water

(a)

Co-ordination and exchange
of information between
HWRP and WCP

M

(b)

Development of techniques for
handling hydrological data
used in climate studies

R

(c)

Review of hydrological
modelling for climate studies

G

(d)

Studies of potential impact
of climate change on water
resources

2.

Development of related
technology

3.

Training workshops on
application of climate
information

CHy

Cg

M

r.

R

I

M/R

r.

M

R

H

R

R

H

-

EC

_

RESOURCES

COMMENTS

CHy

EC

r.

BY WHOM

"

secretar1 at

RB

Continuous activity
in collaboration with
WCP

CHy rapporteurs
RAs WGH
Seconded experts

RB

In collaboration
with WCP

CHy rapporteurs
RAs WGH
Seconded experts

RB

Members
CHy rapporteurs
Secretariat
Members
HNRCs
Seconded experts
Secretariat
Seconded experts

I

National
RB

RB
National

RB

In co-operation with
UNESCO
Continuous activity

See also project 51.6
In conjunction with
WCP
In conjunction with
WCP

cc
"'

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAl HYDROLOGY PROGRAMME- APPLICATIONS AND ENVIRONMENT

PROJECT 52.6 - Role of Hydrological Services in monitoring and conserving the environment

TASKS

1992 1993 1994 1995 1996 1997 1998 1999

CHy
1.

Cg

CHy

Cg

2000 2001

BY WHOM

RESOURCES

COMMENTS

CHy

Monitoring the aquatic
environment

tal

Compilation of monitoring

{b)

Review of available
technology"'

{c)

Natlonal monitoring

M

R

H

•

needs

H
R

CHy rapporteurs
Seconded experts

RB
{with UNEP)

CHy rapporteurs
Seconded experts

RB
{with UNEP)

Members

National

In conjunction with
RAs WGH

{d)

Provision of guidance and
co-ordination"'

"'Activities to be accelerated if additional funds are available.

_M

R

ll_

Secretariat

Consultants

RB
UNDP

"'
"'

MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON WATER-RELATED ISSUES

PROJECT 53.1 -Collaboration with organizatlons of the United Nations system
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Cg
1.

Co-operation with Unesco/IHP

(a)

Inputs to Unesco projects

(b)

BY WHOM

RESOURCES

COMMENTS

Co
Details dependent on
decisions by Unesca
rr

rr

RB (w1th UNESCO)

Joint publications with UNESCO

Secretar1 at
Consultants
Secretariat

(c)

Contributions to UNESCO
training activities

Secretariat
Consultants

RB (with UNESCO)
UNOP on occasion

(d)

Sessions of WHO/UNESCO Liaise
Committee for Hydrological
Act ivtties

rr

_g

_g

-

_g

-

Secretariat

RB ( w1 th UNESCO)
Also with ETRP

RB (w1th UNESCO)

"'0

2.

Collaboration with other
UN agencies

(a)

Joint technical conferences

EC .J:l

(b)

Joint preparation and publication of guidance material

Er

(C)

Co-operation with WHO
(e.g. in follow-up to IDWSSD)

3.

Inter-organization
co-ordination

M

Er

EC

EC

EC

_tl_

.J:l__

EC

Secretariat

RB (with other
agencies)

Joint Secretariats

RB {with other
agencies)

Secretariat
Seconded experts

G

EC

EC

l

Secretariat

RB (with WHO)

RB

MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON WATER-RElATED ISSUES

PROJECT 53.2 - Collaboration with river basin authorities and non-governmental organizations
TASKS

1992 1993

994 1995 1996 1997 1998 1999 2000 2001

Collaboration with international river basin
authorities

2.

Collaboration with NGOs
in water field

3.

Co-ordination of related
act hit ies

EC

-

-

COMMENTS

Cg

Co
].

RESOURCES

BY WHOM

EC

-

Secretariat

-

-

RB (with other
organizations)
.

M

EC

EC

R

M

M

EC

EC

R

M

Secretariat

M

EC

Secretariat

RB (with other
organizations)

RB
--

--

....
"'

MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON WATER-RELATED ISSUES

PROJECT 53.3 - Participation in the IDNDR

,
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Cg
Provision of guidance on
flood forecasting and risk
assessment

(a)

Development of technical
material

G

(b)

Transfer of appropriate
technology

EC

(C)

Missions to Members
on request

EC

Participation in inter~agency
co-ordination of the Decade

EC

terminology

RESOURCES

COMMENTS

Cg
All activities dependen1
on decision of UN
General Assembly and
inter-agency agreements

1.

2'

BY WHOM

Seconded experts

H

RB
UNDP,VCP-HWR

R

H

M

H

EC

G

Secretariat
Seconded experts

UNOP,VCP-HWR,
and other extrabudgetary resources

EC

EC

l

R

Extra-budgetar1
resources

Secretariat

RB

In collaboration with

TCP

"'
"'

MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON WATER-RELATED ISSUES

PROJECT 53.4- Comprehensive risk assessment
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Cg

l.

Establishment of programme
of work

(a)

Identification of risks

(b)

Preliminary assessments
of risk'"

(c)

Comprehensive assessments
of risk'"

2.

Development and distribution
of technology

(a)

Preparation of provisional
package'"

(b)

Preparation of final package*

(C)

Distribution of final
package*
----

•

RESOURCES

COMMENTS

Cg

I

In collaboration with
the International Seismological Centre and
UNESCO
M

0

M

s
M

_S_,_R

Seconded experts

RB
Bilateral
assistance

Members
Consultants

Bilateral
assistance

Members
Consultants

Bilateral
assistance

"'w
In co11aboratton with
the International Seismological Centre

s

M

_S

R
H

--

Activities to be accelerated if additional funds are available

- - - - - - - - - - - · - - - - -- ··-------·-····----

BY WHOM

M

Members
Seconded experts

RB
Bilateral
as si stance

Members
Consultants

Bilateral
assistance

Secretariat
Seconded experts

RB

MAJOR PROGRAMME 5:
PROGRAMME 5. 3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON WATER~RELATEO ISSUES

PROJECT 53.5 - Technology exchange for natural disasters
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Cg
1.

BY WHOM

RESOURCES

COMMENTS

Cg

Review of available
technology

(a)

Classification of
technology

Secretariat

R

with other
international

organizations
(b)

•

Compilation of prellmlnary

information
(C)

2.

•

Comprehensive assessments
definitive infonmation*

..1:1..

R

RB
Extra-budgetary
resources

Secretariat
Consultants

Extra-budgetary

Secretariat
Members

RB
Extra-budgetary

resources

:1:

resources

Establishment of mechanism fo

Potentially a

technology transfer

cont1nu1ng act1v1ty

(a)

Meetings of steering group*

(b)

Preparation of basic
reference manual*

M

....11..

..1:1..

..1L

..1L

Activities to be accelerated if additional funds are available

M

•

Secretariat
with other
international
organizations
Secretariat

RB
Extra-budgetary
resources
RB
Extra~budgetary

resources

ANNEX

RESOLUTION 28 (Cg-XI) - THIRD LONG-TERM PLAN
THE CONGRESS,
NOTING:
(1) Resolution 25
Second Long-term Plan,

(Cq-Xl, under which Tenth Congress approved the

(2) The decision of Tenth Congress in Resolution 26 (Cg-X) concerning
the preparation of the Third Long-term Plan,
ADOPTS, under the provisions of Article 8 (al, (b) and (cl of the WMO
Convention, the Third WMO Long-term Plan (hereinafter called "the Plan") for
the period 1992-200l,consisting of:
Part I -

Overall policy and strategy;

Part II - Programme plans:
Volume
Volume
Volume
Volume
Volume
Volume
Volume

1 - The World Weather Watch Programme;
2 -The World Climate Programme;

3
4
5
6
7

-The
-The
-The
- The
- The

WMO
WMO
WMO
WMO
WMO

Atmospheric Research and Environment Programme;
Applications of Meteorology Programme;
Hydrology and Water Resources Programme;
Education and Training Programme;
Technical Co-operation Programme;

REQUESTS the Secretary-General to arrange for the publication and
distribution to all Members and constituent bodies of WMO - and to other
international organizations as appropriate - of Part I and its Executive
Summary, and Part II of the Plan;
URGES Members to take the Plan into account in developing and carrying
out their national programmes in meteorology and operational hydrology, as
well as in their participation in the programmes of the Organization;
REQUESTS the Executive Council, the regional associations, the
technical commissions and the Secretary-General to adhere to the policies and
strategies set forth in the Plan and to organize their activities to achieve
the main long-term objectives as defined in the Plan;
FURTHER REQUESTS the Executive Council to use the Plan as a benchmark
to monitor progress and performance in the implementation of the scientific
and technical programmes of the Organization and to submit a report to Twelfth
Congress.

