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FOREWORD
The Second WMO Long-term Plan, for the period 1988 to 1997, was
approved by Tenth Congress by its Resolution 25 (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 contributions, as did regional associations and other
bodies of WMO.
The final draft was considered by the Third Unesco/WMO
International Conference on Hydrology and Scientific Bases of Water Resources
Management, whose comments were taken into account by WMO Congress when it
adopted the Plan as contained herein.
The Plan was adopted under the provisions of Article 8 of the WMO
Convention by which Tenth Congress:
•

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.

~~--·----- -- --------~·--~.::__...

<..,____

"fG:o.P. Obasi)
Secretary-General

HYDROLOGY AND WATER RESOURCES PROGRAMME 1988-1997
INTRODUCTION
Purpose and scope
1.
One of the purposes of WMO, 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 WMO is to fulfil this purpose.
Water-related activities
also feature in other WMO Programmes 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 programmes 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;

(c)

Development and
techniques in:

(i)
( ii)

( iii)

(iv)
(v)
(vi)

improvement

of

relevant

methods,

procedures

and

Network design;
Specification of instruments;
Standardization of instruments and methods of
observation;
Data transmission and processing;
Supply of meteorological and hydrological data for
design purposes;
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 1988-1997 is:
To ensure the assessment and forecasting of the quantity and quality
of water resources both for different sectoral uses and for hazard
mitigation.
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These sectoral uses 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.
Programme organization
4.

The HWRP consists of three mutually supporting component programmes:
Hydrology
Programme.
including
the
Programme 5.1 -Operational
Hydrological Operational Multipurpose Subprogramme;
Programme 5. 2 - Programme on
Resources;

Applications

and

Services

to

Water

Programme 5.3 - Programme
on
Co-operation
with
Water-related
Programmes of Other International Organizations.
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 is planned and executed under the
auspices of the WMO Commission for Hydrology (CHy) 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 other
two component programmes but responsibility for their implementation lies
elsewhere. Activities under the second component programme, Applications and
Services to Water Resources, are implemented in accordance with the decisions
of the Executive Council and in co-ordination with the other WMO Programmes
concerned.
The third component programme, Co-operation with Water-related
Programmes of Other International Organizations, 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 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 below in paragraphs 71
to 76.

- 3 -

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
as, for example, collaboration with the Commission for Climatology on the
inclusion of hydrological data in climatological data banks.
8.
The
inter-disciplinary nature of
multiplicity of agencies within and outside
work is of relevance to WMO's field of
internationally. This causes complexity and,
it is also a source of strength because of
rely for support and 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 water planning and management
throughout the world. The Hydrology and Water Resources Programme has always
been viewed, therefore, 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.
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 as regards the technology which is
available and appropriate for use in any specific circumstance.
The
development of the Hydrological Operational Multipurpose Subprogramme (see
paragraph 14 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 instruments and catchment models.
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PROGRAMME 5.1 - OPERATIONAL HYDROLOGY PROGRAMME

Introduction

11.
The Operational Hydrology Programme (OHP) provides the basis and
framework for all 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).

12.
The main long-term objectives of the OHP, which are related closely to
the basic organization and activities of Hydrological Services, are as follows:
( i)

To encourage the completion and maintenance of adequate networks of
hydrological observing stations;

( ii)

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

( iii)

To
help
in the
establishment
and
improvement
of
national
water-resource data banks, 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
quality assurance in operational hydrology;

(v)

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

(vi)

To assist in the establishment and development of on-line, real-time
hydrological forecasting systems;

(vii)

To aid in the development of techniques
hydrological data for design purposes;

(viii)

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

( ix)

In support of objective (viii), to continue work on the development
and streamlining of HOMS components to meet the needs of users.

for

introduction of

the

analysis

of

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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13.
The structure of the OHP 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 summarized as follows:
•

Institutional co-operation of Hydrological Services;

e

Standardization and regulatory activities;

e

Hydrological networks and instrumentation;

•

Data collection and processing;

•

Computation of hydrological data for water-resource projects;

•

Hydrological forecasting.

14.
The scope of the OHP is very wide and specific support to the transfer
of operational technology is provided through the Hydrological Operational
Multipurpose Subprogramme (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.
Responsibility for the detailed planning and superv1s1on of the OHP
lies with the Commission for Hydrology, with support and day-to-day management
by the WMO Secretariat. Between sessions of the Commission, the CHy Advisory
Working Group acts as a steering group for the co-ordination of the programme
in general and of HOMS in particular.
15.

The main activities of the OHP 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 are developed by the regional
associations through their working groups on hydrology.
16.

17.
Certain projects under the OHP are linked closely with the Instruments
and Methods of Observation Programme which, as described in Volume 1 of
Part II of the Second Long-term Plan (SLTP), 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.

Current statu!!_
18.
As with all WMO programmes, the OHP 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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19.
The OHP 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
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.

Hydrological

Services

in

The impact of these problems should not be exaggerated, however, and the OHP
currently offers a compact and well-developed basis for international
co-operation in all aspects of operational hydrology.
Of particular
importance is the logical, sequential structure of the programme, as reflected
in the objectives set out in paragraph 12 above, which is used in HOMS, in the
preparation of guidance material and in the planning and implementation of the
OHP itself.
Major influences 1988-1997

20.
It is widely appreciated that during the decades to come the world's
available freshwater resources will be under increasing pressure from a
variety of demands. The most pressing problem in many parts of the world is
the need to provide a growing population with adequate supplies of drinking
water and sufficient food to eat. Whether the food is produced by dry-land
farming or is dependent on irrigation, all relies ultimately on the
availability of known and reliable water resources. The recurrent droughts
that have recently affected many parts of the world are striking and tragic
evidence of this fact.
Although hydro-power is already a major source of
energy in many countries, large resources have yet to be developed in parts of
the world and, even where large hydro-electric schemes have been operated for
decades, there is now a widespread move to improve their efficiency.
If
present trends continue, by the year 2000 half of the world's population will
be urban, carrying in its wake adverse effects of the alteration of the water
balance and urban drainage and flooding problems, both within built-up areas
and downstream. No irrigation or hydro-power scheme, or industrial or urban
development, should be planned or managed without some knowledge of the
availability of an adequate water supply.
Insufficient knowledge in this
regard can jeopardize the plans and, ultimately, the long-term viability of
the development itself.
Consequently, there is a continued and increasing
need for hydrological data and information as a basis for planning
water-resource
development,
specific
project
planning
and
current
water-resource management. The data needed relate to both the quantity and
the quality of water in its natural state and as influenced by human
activities.
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21.
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. 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 hydro-power generation, irrigation, water supply or transport on inland
waters.
Forecasting of streamflow, in particular floods, is important not
only for large river basins 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.
22.
Increased efforts are needed for the conservation or 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. Increased soil erosion,
which can be a major factor in reduced agriculture production, is also putting
pressure on the quantity and quality aspects of river and lake systems. One
of the most dramatic examples of the impact of man's activities is the
widespread problem of desertification.
The need for efficient operational
water quality-sediment monitoring programmes cannot be overstressed.
The
effect of climate variability and that of man's activities require that a
network of small benchmark basins be operated to allow these two effects to be
distinguished. 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.
23.
During past decades the institutions in many countries that are
responsible at the national level for operational hydrology have seen a
substantial development. 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 and groundwater data with regard to
both water quantity and water quality;

(b)

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

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

(d)

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.

24.
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.

25.
Modern technology has a considerable 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 technological developments, particularly relevant
to operational hydrology, can be mentioned:
(a)

Improved or new hydrological instruments, including observation
platforms and equipment for operational monitoring of the quality of
water and sediment load;

(b)

Availability of microprocessors for a rapidly emerging series of new
applications (e.g. microprocessors and semiconductor memories used in
conjunction with instruments to provide data storage and the ability
to carry out certain primary data processing functions, such as
application of calibration functions, or data quality control, in the
instrument);

(c)

More extensive use of the observational and communication capabilities
of environmental satellites for hydrological purposes;

(d)

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

(e)

Faster,
more
powerful and cheaper computers,
micro-computers, and improved compatibility;

(f)

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

(g)

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;

(h)

Advanced techniques for secondary processing and statistical analysis
of data for planning, design and operation of water-resource systems;

in

particular
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(i)

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

( j)

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.

26.
These and other advances in science and technology will gradually
transform many aspects of Hydrological Services. In this regard, 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 of its widespread deployment.
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.
In this context, the WMO Operational Hydrology Programme and its
sub-programme HOMS are fully attuned to the needs of the national Hydrological
Services and/or agencies performing these services, in both developing and
developed countries. Both the OHP and HOMS are geared to promote the adoption
of modern technology as the capabilities of the countries permit. They also
incorporate 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).

27.
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.
It is therefore reasonable to foresee that Members'
priorities will not substantially change with respect to WMO's involvement in
the field of operational hydrology before the end of the century.
Specific objectives and plans 1988-1997
Based on the priority activities and the structure of OHP, the
28.
specific objectives for the decade 1988-1997 are as outlined below; these
objectives also take account of the present stage of development of the OHP
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 specific objective gives rise to a project of the
Organization, as indicated:
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~r2j~c~ ~l~l_-_Hyd£o!ogi£a! ~eEv!c~s_a~d_n~t~oEk~:

To promote the exchange of
experience in the operation of Hydrological Services and networks and in their
economic benefits
This includes the assessment of minimum network density requirements
and the provision of guidance on cost-benefit evaluation of
hydrological data.
Activities will 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 for the establishment, extension or rationalization of
user-oriented networks of hydrological observing stations required for
planning, design or operational purposes.

~r2j~c~

_ ~1~2--_C2l!e£t!o~ _ ~ns! _y~n~m!s~iQn_of -~s!r2l~lc~l-~t~:
To make
available technical support for the establishment of modern 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 micro-electronic
instruments.
The attainment of this objective should result in a
greater ability of Members' Hydrological Services to make use of the
latest techniques for the development and/or modernization of data
collection and transmission activities, and for the estimation or
evaluation of hydrological elements over area and time. Consideration
will also be given to systems for the collection of data on water use.

~r2j~c~ ~1~3_-_P£i~£Y_p£O£e~slng ~ns! ~t2r~g~ 2f_hyd£o!ogi£al s!a~a:
To continue to provide assistance in improved primary processing, storage and
retrieval of hydrological data, and in standardization of .data formats

Particular emphasis will be placed on the use of computers or
micro-processors for these purposes. 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.
)::r2j~c~ -~1_,_4_-_Hyd£o!ogi£a!_foEe£a~tlng -~ns! _'!'.os!elllng:
To offer technical
guidance and assist in the exchange of information and experience concerning
hydrological forecasting systems

This will include the selection and use of hydrological models and
requirements
for
meteorological
information
for
hydrological
forecasting systems.
This objective is closely related to Project
52.2 of the Programme on Application and Services to Water Resources
(see paragraph 47 below). Its achievement should strengthen Members'
capabilities in the use of hydrological forecasting systems, both for
the operation of water-resource systems and for the mitigation of
natural hazards of a hydrological nature.
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Gauging streamflow by current meter on the River Nile
below Lake Victoria

~r2j~c~ ~1~5_-_S~c2n~a£Y_P£O~e~sing ~n~ ~PElic~tiog 2f_hyd£o!ogi~a! ~~a:

assist in the development and/or improvement of
secondary data processing and statistical analysis

advanced

techniques

To
of

This should support Members' requirements for analysis of hydrological
data for long-term planning of water resources and for the design and
operation of water-resource projects.
~r2j~c~ ~1_,_6_-_Igsl;_i~u~i2n~l_a£r~ng:e~egt_§_

foE !!O~S: To strengthen the institutional HOMS operations and offer guidance as to the applicability of various
techniques in developing countries
Emphasis will be placed on the development and extension of the
network of HNRCs and on the organized transfer of information and
operational hydrological techniques in the form of HOMS components
between these centres, including encouragement for the development of
appropriate technology where required.

~r2j~c~ ~1_,_7_-_HQM~ ~n~ ~a~a_c2lle~tio~:

To continue the development of HOMS
components and sequences for the improvement of data collection, primary data
processing and data banks
Emphasis will
resources.

be put on simple systems

requiring minimal

computer
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~rQj!C.!:.

_ ~1_,_8_-_HQ~ -~ng _ga.!;_a_p!:O£e!!_s!_ng:_ §!nQ _ §!~lys!_s:
To continue the
development of HOMS components and sequences in the field of computerized
secondary data processing and analysis of data
These last three objectives refer to the institutional strengthening
of HOMS operations and to the technical development of HOMS components
and sequences,
particularly for
those
priority subject areas
determined for such development.
The transfer of operational
hydrology technology through HOMS should enable Members to participate
effectively in the assessment and management of the water resources of
their countries.
For this purpose, HOMS is expected to be fully
operational by the end of this phase of the Long-Term Plan and all
Members are expected to be fully equipped with or have ready access to
hydrological technology.

29.
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
qualitative assessment of their surface water and groundwater resources, to
respond to the threats of floods and to meet the requirements for hydrological
data from various economical and social sectors of the country.
30.
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 1988-1997. 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,
Implementation schedule
Plans for the attainment of the above objectives are based on the
implementation of a series of co-ordinated projects under the OHP.
These
projects and the schedule for their implementation are summarized in the
time-line charts presented at the end of this volume.
3L

32.
As the execution
Commission for Hydrology,
four-yearly sessions of
individual projects last
longer-term nature.

of the OHP is principally the responsiblity of the
the implementation schedule is closely geared to the
the Commission.
However, this does not mean that
only for four years. Many, in fact most. are of a

33,
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 1992 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.
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34.
The Tenth WMO Congress agreed on a general programme for the HWRP for
the period 1988-1991.
The seventh session of CHy was held in 1984 and
established a programme of activities for the four years until mid-1988. The
implementation schedule is therefore fairly precise for projects in 1988 and
is established in general terms for 1989-1991.
Beyond that date the
implementation of most projects will depend very much on the decisions of the
eighth session of CHy, scheduled for 1988, and the Eleventh WMO Congress,
scheduled for 1991.

Co-ordination with other programmes and activities
35.
The planning and implementation of the OHP 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 56 below).

PROGRAMME 5.2 - PROGRAMME ON APPLICATIONS AND SERVICES
TO WATER RESOURCES
Introduction

36.
This programme brings together hydrological
and meteorological
activities in support of water-resource development.
These activities
constitute
contributions
to various meteorological
and
climatological
programmes of WMO which have important hydrological components, such as those
within the Tropical Cyclone Programme (TCP) and the World Climate Programme
(WCP).

37.

The main long-term objective of this programme is:
To encourage
the
identification and effective
application of
hydrological and related data for the design, construction and
operation of water-resource projects and for the protection of the
environment.
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38.
The structure of the programme 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 programme therefore encompasses:

•
•
•
•

Hydrological aspects of food production;
Hydrological aspects of energy production;
Hydrological aspects of water supply;
Forecasting and mitigation
hydrological aspects.

of

effects

of natural

hazards

with

The last of these offers basic support to the hydrological element of the
TCP. It is also of relevance to the WCP, but support to the WCP is primarily
covered by hydrological
aspects
of
climate
variation,
weather
and
environmental modification, and of the protection of the environment.
39.
Contributions under this programme to the TCP and to the WCP and other
WMO Programmes are made in response to decisions of Congress and the Executive
Council concerning these Programmes. The contributions are made by the WMO
Secretariat or by seconded experts and consultants.
In view of the
multi-disciplinary nature of the WCP, the Commission for Hydrology has made
specific provision for its rapporteurs to assist with contributions to the WCP.
40.
A full description of the TCP is contained in Volume 1 of Part II of
the SLTP.
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 Volume 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. In addition, future developments regarding the
study of the environment are likely to strengthen the ties between the HWRP
and the Research and Development Programme, the latter being described in
Volume 3 of Part II of the SLTP.

41.
In view of the role played by this programme in support of other major
WMO Programmes, its contents and detailed plans for its implementation are
geared closely to these other Programmes.
In particular, the programme was
re-defined radically in the years 1977-1979 and has developed with time in
response to developments in the TCP and in the WCP and other WMO Programmes.
What has developed during the 1980s is more than just a useful link between
the OHP and other programmes, but is a programme in its own right encompassing
a series of projects which serve a range of interests.
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Major influences 1988-1997
42.
The statement on the Operational Hydrology Programme concerning future
needs for hydrological data and services is very relevant also to this
Programme on Applications and Services to Water Resources, except that the
emphasis here is on the application of the data rather than on their
collection and storage.
43.
Data have value only if they are analysed and the resulting
information is applied for some purpose.
I t is clear that the need for
hydrological and water-resource information will not only continue but
increase in the next decade. The widely predicted increase in losses from
flood and drought will provide the major driving force in this regard.
However, the identification of this need and the application of the relevant
information are likely to involve problems which are not so much technical as
economic and administrative.

A hydropower and irrigation dam in the Himalayan foothills
equipped with radio telemetry for river stage
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44.
Each type of water-related project
(irrigation schema, urban
water-supply system, flood-control plan, etc.) has a different need for
hydrological data and information. Despite the success of WMO in identifying
these needs in general terms, constant changes in the design approach for such
projects and the very different detailed requirements for each individual
scheme make it impossible to specify precisely what will be required in all
circumstances.
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.
45.
One complicating factor is the increasing use of a multi-disciplinary
systems approach to the planning of major projects, for example in
investigating the impact of a water project on its environment. 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.
46.
There will be a need in the coming decade to ensure that these
multi-disciplinary 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.

Specific objectives and plans 1988-1997
47.
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_-_FlOQd_fQr!!C!S~i]!g_sys~e!!!s:
To improve the ability of Members
to forecast major floods and mitigate their effects

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 flooding (including river
flooding and flooding causes by both tropical and extra-tropical storm
surges).
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~rQj~ct_ ~2_,_2 _- _U~e_of

!:Jcy.QrQ1_9g:ic:;a!. Q<!t_a_i!:! t_h.§: '!Ja!:!ag:e'!Jegt_of ;;:at_e_,:: _,::e~o~rc:;e~:
To encourage the more effective use of hydrological data in the management of
water resources
This objective is concerned in particular with making available a
co-ordinated set of technical information and technology for use in
the analysis of hydrological data in support of projects for food
production,
energy production and water supply.
The resulting
material will assist the Hydrological Services of Members in making
their full contribution to important sectors of the national economy.
Consideration will be given to the role of geographic information
systems in such activities.

~rQj~ct_ _ ~2!.3_ -_0]2e_,::at_iQn<:J)_hyd_,::o.!_og:y_agd_egv!.rQTI'!JS!:!t§!l_mQd_!f_!c§!t_i,og _ §!n.Q _ErQt_ec:;t_!og: To ensure an effective input for operational hydrology to programmes
involving environmental modification of the hydrosphere, weather modification
and the protection of the environment

The achievement of this objective will provide a sound hydrological
basis for the study of such questions as the impact of atmospheric
pollution on water bodies and the net effect of weather modification
on available water supplies.
~rQj~ct_

_ ~2_,_4_-_0]2e_,::at_iQn§!l_hyd_,::o.!_ogy_agd_WgP=W§!t~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-resom·ce 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 also carried out under the World Climate Programme
(see projects 22.3 and 24.2 (la)).

48.
The objectives of projects 52.1 and 52.2 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 projects 52.3 and 52.4 are
closely aligned with other major WMO Programmes and their priority depends on
decisions of Congress concerning the latter.

Implementation schedule
49.
As noted in paragraph 44 above, the plans for this programme must be
closely aligned with related activities under the major WMO Programmes
concerned and those under the OHP.
The projects to be implemented in line
with the objectives of projects 52.1 to 52.4 are summarized in the time-line
charts presented at the end of this volume.
As with the OHP (see
paragraphs 31 to 34 above),
the details of the projects and their
implementation schedules will be refined and possibly revised by the
constituent bodies concerned at regular intervals throughout the period
1988-1997.
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50.
The important links between this programme and the OHP 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
because the projects must remain more flexible and thus be able to respond to
requirements arising from other WMO programmes.
Co-ordination with other Programmes and activities
51.
The Programme on Applications and Services to Water Resources is very
much dependent on co-ordination between the HWRP and other major WMO
Programmes. This is its origin and source 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 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.
PROGRAMME 5.3 - PROGRAMME ON CO-OPERATION WITH WATER-RELATED
PROGRAMMES OF OTHER INTERNATIONAL ORGANIZATIONS
Introduction

52.
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 both surface water and groundwater resources, with
respect to 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 upon
expertise in operational hydrology which it is the duty of WMO to supply, to
the extent that its resources will permit. The response of WMO in this regard
is made under this component programme of the HWRP.
53.
A major aspect of this component programme is the Organization's
collaboration with Unesco. This collaboration involves numerous activities of
which one of the most important is a project to increase the capabilities of
Members to apply advanced methodologies and technologies in the assessment and
management of their water resources.
Support is also provided to the
International Hydrological Programme (!HP) of Unesco.
In addition, the
programme involves regional projects associated with large international river
basins and collaboration with non-governmental scientific and technical
organizations.

54.

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.
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55.
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.
56.
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 of these conferences relating to WMO 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.
57.
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
relates principally to water quality monitoring, for example within the
context of 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.
58.
Co-ordination of inter-agency activities in the water field is
considered periodically by the Economic and Social Council 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.
59.
Co-operation is also maintained with organizations outside the United
Nations system. These include the International Association of Hydrological
Sciences (IAHSl, the International Organization for Standardization (ISO),
international river basin commissions and a number of other non-governmental
organizations. 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.
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Qu£r~n!;_

status

60.
Inter-agency co-ordination in the field of water has developed
immeasurably in the past ten to twenty years to the point where it is often
quoted as an example of what can be achieved in this regard within the UN
system. This co-ordination avoids duplication and waste of resources and can
lead to considerably improved cost effectiveness 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.
61.
The value of this programme 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 a good
basis for the maintenance of the present high level of co-operation between
the organizations.
Major influences 1988-1997
62.
The needs and opportunities under this programme 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.
63.
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 third
phase of the IHP covers the period 1984-1989. 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), have a specific life span which has been
recognized in WMO planning, but they are based on long-term agreements on
co-operation which are of a continuing nature.
64.
Co-operation with other international organizations is not a one-way
process and WMO' 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 FAO in the preparation of guidance material on the processing
of hydrological data.
There are also advantages to all concerned wheri WMO
eo-sponsors IAHS symposia rather than using limited resources to convene
meetings on the same subjects.
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65.
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
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.
66.
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 1988-1997
67.
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 three specific objectives are very closely related to one another
and are as follows:
~r2j~c1 23~l_-_Hyd£o!ogifa! 1e£m!nQ1Qgy:
To encourage the further development
and use of internationally agreed terminology in the field of hydrology and
water resources
~r2j~c1

23~2_-_CQl!a~o£a1iQn_w±t~

Qrga~i~a1iQn~

Qf_t~e_U~ite~

~atiQn~

~y~t~m

in_ 3~t~r- .l"~tteES:
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
~r2j~c1 23~3_-_CQl!a~oEatiQn_w±t~ £i~eE ~a~i~ ~uthQritie~ ~n~ ~o~-go~eE~e~t~l
Qrga~i~atiQn~ in_OQB£ati2n~l_hyd£o!ogy:

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

These objectives should contribute to the co-ordination and efficient
implementation of international water-related programmes, due account being
taken of their operational hydrology aspects.
68.
All three objectives, but in particular that of project 53.2, 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 very greatly.
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Streamgauging structure below the tongue of the Altesch
glacier in the Swiss Alps

Implementation schedule
69.
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 fourth phase
of the IHP of Unesco will have an important impact on activities under
project 53.2.
Co-ordination with other programmes and activities
70.
At its title states, 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 56 to 59.
As discussed in paragraph 60, 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.
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EDUCATION AND TRAINING ASPECTS
71.
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.
72.
The work of the CHy rapporteurs falls under the OHP, 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.
73.
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 Subprogramme (HOMS) as a sub-programme
of the OHP. HOMS is described in paragraph 14 above. One of the long-term
objectives of the OHP relates specifically to HOMS, as do the specific
objectives of projects 51.6 to 51.8. It 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.
TECHNICAL CO-OPERATION ASPECTS
74.
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 data banks;

(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.
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75.
Projects in operational hydrology commonly represent a significant
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 WMO
Secretariat.
The implementation of HOMS provides excellent scope for
technical co-operation among developing countries (TCDCl in operational
hydrology. The implementation of TCDC projects in this field depends on the
willingness of Hydrological Services to make available the services of
national experts qualified in the subjects concerned.

REGIONAL IMPLEMENTATION ASPECTS
76.
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,
co-ordination of automatic hydrological data-collection systems and formats
for data exchange.
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. Occasional 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
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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.

Reviews by Congress (Cg-XI in 1991 and Cg-XII in 1995) are important
events for all projects and review by the Commission for Hydrology (CHy-VIII
in 1988, CHy-IX in 1992 and CHy-X in 1996) 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.
3.

I t is foreseen that during detailed definition and implementation of
the Programme, certain of the meetings and reports will be combined.

4.

Key to major events
Cg

Progress and plans reviewed at session of WMO Congress

CHy

Progress and plans reviewed at session of WMO Commission for
Hydrology

EC

Progress
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/co-ordination 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:

and plans

reviewed at

session

of

WMO

Executive

"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.
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Abbreviations used in the charts
Cg
CHy
CIMO
HNRC

HOMS

IGO
ISO

NGO
OH Report
RA WG Hydrology RB

TCO
TCP
UNDP

Unesco
VCP

WMO Congress
WMO Commission for Hydrology
WMO Commission for Instruments and Methods of Observation
HOMS National Reference Centre
Hydrological Operational Multipurpose Subprogramme of
the OHP
Intergovernmental organization
International Organization for Standardization
Non-governmental organization
WMO Operational Hydrology Report
Working groups on hydrology of WMO regional associations
WMO regular budget
Technical co-operation activities of WMO
Tropical Cyclone Programme of WMO
United Nations Development Programme
United Nations EducationaL Scientific and Cultural
Organization
Voluntary Co-operation Programme of WMO

..

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.1 -Hydrological Services and networks
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

1.

Support to policy, planning

(a)

Preparation of practical
information on responsibi-

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS

CHy
In co-ordination with
projects 51.5 and 51.6

and organi2ation of Hydrological Services

s

s

G

R

lities, organi2ation and
operation of Hydrological
Services. including their

Members
CHy rapporteurs
Secretariat
Seconded experts

RB

Members
RA WG Hydrology
CKy rapporteur

RB

economic impact on national
economic development

(b)

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

(a)

Assessment of adequacy of
hydrological networks in
the various WMO Regions

(b)

Design, implementation and
evaluation of project on
operational case studies of
network design

<

0

In conjunction with
project 51.6

N

(c)

Analysis of both remote
sensing and transmission
capabilities of satellites
in hydrological network
design practices

(d)

Revision of minimum density
requirements

(e)

Organization of training
seminar

"'
<

_R_

•
R

lotH

H

R/H

<

I

0

G

I
IG/H

0

M

1--

R I G/H

I C./H

Members
RA WG Hydrology
CHy rapporteur
Secretariat

RB

Members
RA WG Hydrology
CHy rapporteur
HNRCs
Secretarlat

RS

CHy rapporteur
HNRCs
Secretariat

RB

HNRCS
CHy rapporteur
Secretariat

RB

Secretariat

RB

See also projects Sl.Z
and 51.5

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

I

PROJECT 51.1

!I

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

~Hydrological

Services and networks (continued)

TASKS

I

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

3.

Provision of statistics
on hydrological services and
stations in Member' countries

(a)

National monitoring

(b)

Periodic review and updating
by WMO (INFOHYORO)

Cg

CHy

Cg

BY WHOM

RESOURCES

CHy

Continuous activity

Members

s

s

R

s

R

COMMENTS

R

Members

RA WG Hydrology

I

RB

Secretariat

(c)

Analysis of statistics

I

I 4.

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

Secretariat
Seconded experts

R

R

RB

I
I

In co-ordination with
project 51.5

hydrological data

I

(a)

Preparation of case studies

(b)

Development of related
methodology

(C)

Analysis of adverse effects
resulting from a design based
on insufficient hydrological
data

(d)

Study of methods of reducing
the cost of network operations

5.

Technical support to WHO's
technical co-operation
programme in the field of
hydrology

(a)

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

s

s

R

G

R/H

I

t----RM

R/H
I

I

G

G

I

Members, HNRCs
CHy raiJporteur

RB

CHy rapporteur
Seconded experts

RB

Members
CHy rapporteurs

RB

CHy rapporteur
HNRCs
Seconded experts

RB

Secretariat
Consultants

"'
"'

.

RB
UNDP (Sectoral
Advisory Funds)
VCP

'

I'
Continuous activity
I
In co-ordination with TCO!
Supported by HOMS
(see project 51.6)

I On

request of Members

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME
'

PROJECT 51.1 -Hydrological Services and networks {continued)

TASKS

1988 1989
CHy

1990

1991 1992 1993 1994 1995 1996 1997
Cg

.

Cg

CHy

BY WHOM

RESOURCES

COMMENTS

RB

Continuous activity
In co-ordination with TCO
Supported by HOHS
(see project 51.6)

CHy

5. (contd.)
(b)

Provision of technical
backstopping of the above
projects during their
implementation

Secretariat
Consultants

I

I

I

I

UNDP (Sectoral
Advisory Funds l
VCP

I

w
0

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

I

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.2- Collection and transmission of hydrological data
TASKS

1988 1989 1990 1991 1992- 1993 1994 1995 1996 1997
CHy

1.

(a)

I ( bl
I
I
\

(C)

(d)

I
'

Cg

COMMENTS

CHy

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

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

Development at national level
Review and monitoring of
developments

I

Preparation of comparative
listing of instruments

R

rR-

IG/H

R I G/H

~NRCs,

Continuous activitY

CHy rapporteur

RB

RA WG Hydrology

(f)

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

2.

Development and/or improvement
of hydrological instruments
and methods of observation
of groundwater (levels,
water quality)

(a)

Development at national level

(b)

Review and monitoring of
developments

i_j[_

f-1!-

Evaluation of Phase II and
R
implementation of Phase III
of project(s) on intercomparison
of hydrological instruments
Study and refinement of
required accuracy requirements
and uncertainties of
measurements

I

Members

In co-operation with
CIMO

Secretariat

(e)

I

I

CHy

RESOURCES

water quality)

I

I

Cg

BY WHOM

R

JL_

f.JL

l£LM

s

_S

R

M

__!L

R

RB

Members
HNRCs
CHy rapporteur(s)
Secretariat

RB

CHy rapporteur

RB

CHy rapporteur
Seconded expert

RB

Secretariat

lGLH

I
G

Members, HNRCs

G

r-R-

G/H

R I G/H

HNRCs
CHy rapporteur
RA WG Hydrology
Secretariat

See also project 51.5

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

Members
R

w

.....

-

JL_

In support of HOMS
(see project 51.7)

RB

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.2- Collection and transmission of hydrological data
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

TASKS

CHy

Cg

CHy

Cg

BY WHOM

COMMENTS

RESOURCES

CHy

2. (ccntd.)
(c)

Preparation of comparative
listing of instruments

(d)

Study and refinement of required
accuracy requirements and
uncertainties of measurements

3.

Development and/or improvement
of remote sensing app11cations
for hydrological purposes

(a)

Development at national level

(b)

Review and monitoring of
developments

\-R-

(C)

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

f-R.-

(d)

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

f-R.-

R

(e)

Studies on the integration of
remotely-sensed data with those
from multiple reporting systems

f-R.-

R

(f)

Organi2ation of training
seminars

f---lL
R

~

f-tL
r.

M

0

r.

Members. HNRCs
Secretariat

RB

In support of HOMS
(see project 51.7)

CHy rapporteut

RB

See also project 51.5

In co-operation with
EC Panel on Satellites
Continuous activity

Members
R

HNRCs
CHy rapporteur
Secretariat

RB

f---R..

CHy rapporteur
Secretariat

RB

Continuous activity

M

R

CHy -rapporteur
Secretariat

RB

In conjunction with
project 51 . 1

M

R

CHy rapporteur
Secretariat

RB

In conjunction with
project 51 . 1

CHy rapporteur
Secretariat

RB

R

i '""

r--JL

f--

C./"

f---

'----

I

w
N

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

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

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

4.

(a)

Cg

CHy

Cg

BY WHOM

COMMENTS

CHy

Development and/or improvement
of hydrological data transmission systems (including
telemetry systems, satellite
relays and DCPs, computer
links, codes and standard
fonnats)
Review and monitoring of
developments

RESOURCES

In co-operation with the
EC Panel on Satellites
In co-operation with ISO
Supported by HOMS
(see project 51.7)
I

r--R-

R I G/H

R

I G/H

'!

HNRCs
RA WG Hydrology
CHy rapporteur

RB

Continuous activity

Review applicability of and
adaPt WMO hydrological codes
to recent developments

_!L_

R

G

(c)

Review and adapt standard
data formats for data
collection from automatic
stations

_!L_

R

G/H

(d)

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

_R__

(e)

Assist the implementation of
the projects under (d)

~-I

R

G

R ,G/H

s

R

CHy rapporteur
Secretariat
HNRCs
CHy rapporteur
Secretariat

Members
CHy rapporteur
Secretariat
RA WG Hydrology RB
CHy rapporteur
Secretariat

!I

I

I

Secretariat

(b)

I!

I

I'

RB

I
RB

In co-ordination with
project 51.3

I
I

I
RB

On request by Members

w
w

E 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYOROLOGY PROGRAMME

PROJECT 51.3- Primary processing and storage of hydrological data
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

1.

Cg

CHy

Cg

BY WHOM

RESOURCES

CHy

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

COMMENTS

Supported by HOMS

{see project 51.7)

Members

R

f---R-

G/H

R

..J>L.H

HNRCs

RB

RA WG Hydrol Qgy

CHy rapporteur
secretariat
(c)

2.

(a)

(b)

(C)

Review and adaptation of
standard data formats for
transfer of hydrological and
related meteorological data

Updating of techni C(ll
guid~nce on the establishment
of computer-ized national and
regional data banks

G/H

R

s

R ..J>L.H

HNRCs
CHy rapporteur
Secretariat

RB

In co-crdination with
project 51.2

I

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

s

r--R-

I

l

I

!

H

Assembling of technical guidance
on computerized storage and
retrieval of hydrological and
related meteorological data

I

I

r--R-

I

I G/H

M

R ...liLt!

HNRCs
RA WG Hydrology
CHy rapporteur
Secretariat

RB

R

G/H

M

R_

G/H

HNRCs
CHy rapporteur
Secretariat

RB

R

G/H

M

R ...liLt!

HNRCs
CHy rapporteur
Secretariat

RB

R

I

I

See also project 51.5

--

·--

...

w

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.4- Hydrological forecasting and modelling
TASKS

9881198911990 119911199211993! 1994119951199611997

Cg I CHyi

CHy
l.

Cg

BY WHOM

RESOURCES

COMMENTS

I CHy

Development of integrated
hydrological forecasting systems
packages for large and small

river basins

(a)

Development at national level

(b)

Review of developments and
provision of technology and
related guidance for forecasting
of floods

(c)

'I

I

!

Ij2.
I

j(a)
(b)

I

Review of developments and

Members

I

I

provision of technology and
related guidance for forecasting
of low flows
1
Provision of data for
logical forecasting

hydro~

3.

Improvement of real-time hydrological forecasting operations

(a)

Simulated real-time intercomparison of catchment models

(b)

Follow-up project to (a)

(C)

Review of developments in
forecasting combined stormsurge/river flooding

R

H I

M

CHy rapporteur
RA WG Hydrology
HNRCs
Seconded experts

G

H

G

CHy rapporteur

HNRCs
Seconded experts

RB

In conjunction also with
projects 51.7 and 51.8

UNDP
VCP

I
I

conjunction also with
projects 51.7 and 51.8

RB

In

UNDP
VCP

w

I

I

1

"'

I

Development of data requirements!
for hydrological forecasting
j
Study of sensitivity of operational hydrological models to
lack or:- poor quality of data

R

M

Continuous activity

National

M

R/G

I

I

R

M

R

M

CHy rapporteur
Seconded experts

I

Members
CHy rapporteurs
Secretariat

Members
CHy rapporteurs
Secretariat

I
R

M

R

I

_M_

conju~ction

also with
proJect 51.2

National
RB

II
R

In

RB

I

National

RB

Members
Secretariat

National
RB

CHy rapporteur

RB

!l

I

i1

I

1

To be considered by
CHy-VIII

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.4- Hydrological forecasting and modelling (continued)
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

c,.

CHy
4.

Improvement of modelling for
operational hydrology purposes

(a)

Intercomparison of evapotranspiration models

I,

on another model component

(C)

Studies and tests of model
transferabil-ity

s.

Training seminars in

hydrological forecasting

s

Cg

R

M

Members

R

t--

<

s

R

M

<

M

I--

-

<

RESOURCES

COMMENTS

CHy

CHy rapporteurs
Secretariat

Follow-up project to (a)

b)

I

s

CHy

BY WHOM

s

R

1-

R

national
RB

Members
Secretariat

national

Members
Secretariat

national
RB

Secretariat

RB
UNDP

RB

To be considered by
CHy-VIII. also in
conjunction with
project 53.2
In conjunction also with:

project 53.2

In conjunction with ETRP

w

"'

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.5- Secondary processing and application of hydrological data
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

1.

Cg

Cg

CHy

SY WHOM

RESOURCES

COMMENTS

CHy

Development and/or improvement

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

of techniques (including remote
sensing) applied to the areal
and temporal assessment of
hydrological elements
(a)

Review and monitoring of
developments

(b)

Assembling and preparation
of technical guidance

2.

Development and/or improvement
in the fields of secondary data
processing and hydrological

I

~

R

HNRCs
CHy rapporteur(s)
Secretariat

R

G/H

G/H

_Gill

National
RB

idem

RB

'

I

In co-ordination with

I

I

I

analyses

'

R

G/H

Updating of study on selection
of frequency analysis of
extremes of rainfall and flows
for v~rious geographical and
hydrological regions

R

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

R

(a)

Review and monitoring of
developments

(b)

(c)

-

r--'L

-

G/H

HNRCs
CHy rapporteur(s)
Secretariat

RB

G/H

idem

RB

GLli

idem

RB

R

-

'

I

projects 51.8 and 52.3
w
....

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

'

PROJECT 51.5- Secondary processing and application of hydrological data (continued}
988 1989 1990 1991 199Z 1993 1994 1995 1996 1997

TASKS

CHy
3.

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

(a)

Assembling and preparation of
technical guidance material

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS

CHy

In co-ordination with
activities under
projects 51.1 and 51.2

f-L

M

R

G/H

R

G/H

Members
HNRCs
CHy rapporteur

RB

Secretariat
(b)

Review and updating of matrices -

R

G/H

idem

RB

Refinement of accuracy levels of____&___

R

GLli

idem

RB

of hydrological parameters/
types of users

(c)

hydrological data and forecasts '
required for water-resource
projects

w

(d)

Evaluation of effect of accuracy R
of hydrological data on the
economics of design, management
and operation of water projects

R

(e)

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

R

R

G/H

R

t::/H

CHy rapport-eur

RB

Members
HNRCs
CHy rapporteur(s)
Secretariat

RB

"'
humid
tropics
1985-1988: arid and
semi-arid
1989 et seq.: to be
decided
1981-1984:

MAJOR PROGRAMME 5:
PROGRAMME 5.1:
PROJECT 51.6

i

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

Institutional

arran~~ments

TASKS

for HOMS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

CHy
1.

2.
(a)

I (b)
(c)

CHy

Cg

Members
Secretariat

I

I

'

components and sequences

'

R

I
.

M

R

I
Standardization in HOMS

(a)

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

(b)

Development of standards
internal to HOMS and for
interfaces between components

5.

Provision of guidance as to the
applicability of various tech-

RB, UNDP, bilateral
assistance, VClP

w

"'

I Continuous

activity
In co-ordination with
regional bodies (for

I

I instance, international
i river basin comnissions ~
i etc., as appropriate) 1

I

I

I! Continuous activity !1
I Supported by activities
under projects 51.1 to

151 .5

I
R

I

1

I
I

National, RB
Members, HNRCs,
Secretariat, CHy WG

I

I
MI

I'

I

I

I

'

Secretariat

I'

I
I
I

lI
Ii

M

I

Co-ordination of international

!

I

I

activities under HOMS

4.

RB, UNOP, VCP,
I Continuous activity
bilateral assistance,,

I

i

I

Members

Assistance in transfer of
information and operational
hydrological techniques
between HNRCs
HOMS

Continous activity
In co-ordination with

RB, UNDP. VCP,
Members

project 51 . 1

Establishment of HNRCs

:

I
Secretariat

Support to national activities
under HOMS

Monitoring of transfer and use

COMMENTS

RESOURCES

CHy

Promotion of institutional
co-operation of Hydrological
Services under HOMS

of
3.

Cg

BY WHOM

'

I

M

Members, HNRCs,

RB

On request of Members

Secretariat. CHy WG

niques in developing countries
.

-·

i

MAJOR PROGRAMME 5:
PROGRAMME 5.1:
PROJECT 51.7

~

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

HOMS and data collection

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

1.

Cg

with emphasis on:

projects, regional
projects~ Secretariat
H

H

Members, HNRCs
CHy, Secretariat

I

I

I (bl

Sediment and water-quality
samplers; telemetry systems;
water temperature instruments;
flumes and weirs; evaporimeters and evapotranspirometers

H

r-1--

I

H

In conjunction with
projects 51.1, 51.2
and 51.3

.

H

Development of comparative
instrument listings on:

water-level recorders;
current meters; winches,
cranes and cableways; depth,
distance and position measurements; raingauges

assistance

H

I
I

Continuous activity

CHy, UNDP/WHO field VCP, bllateral

Application of advanced
instrumentation

I
•

National, RB, UNDP,

CHy

Members, HNRCs,

Il (b)

! (a)

COMMENTS

Further development of

Simple systems requiring
minimal computer resources

!2.

CHy

RESOURCES

components and -sequences,

I (a)

i

Cg

BY WHOM

_!!_

r-JL

-

National, RB, UNDP,
VCP, bilateral

assistance

As HOMS components
(comparative instrument
llstings)
In co-ordination with
project 51 . 2

...
0

MAJOR PROGRAMME 5:
PROGRAMME 5.1:

HYDROLOGY AND WATER RESOURCES PROGRAMME
OPERATIONAL HYDROLOGY PROGRAMME

PROJECT 51.8- HOMS and data processing and analysis
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
CHy

I'
J

(a)

Cg

CHy

Cg

BY WHOM

RESOURCES

COMMENTS

CHy

Development of HOMS components
and sequences on:

Members, HNRCs.
National, RB, UNDP,
CHy, UNDP/WMO
VCP, Si 1 atera 1
field projects,
assistance
Regional projects

In conjunction with
project 51.5

Secretariat

Computerized secondary data
processing and statistical
analysis, required for longterm planning, design and

H

operation of water-resource
projects
(b)

(c)

Hydrological aspects of
climate, weather and
envi.ronment
Hydrological forecasting

systems with emphasis on
on-line systems and
forecasting of combined
storm-surge/floods.

H

H

H

_tf_

H

In conjunction with
project 51 . 4
Support to TCP

.......

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON APPLICATIONS AND SERVICES TO WATER RESOURCES

PROJECT 52.1 - Flood forecasting systems

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Cg
l.

Monitoring of performance of
flood forecasting systems

(a)

National monitoring

(b)

Periodic review and
reporting by WMO

2.

Provision and exchange of
technical information on
flood forecasting

3.

Assistance to Membe,rs

(a)

Missions to Members, on

Members

~
M

R

H

R

RESOURCES

COMMENTS

Cg

M

R

H

R

M

Secretariat
CHy rapporteur
Secretariat
HNRCs

Seconded experts

E

Consultants
Seconded experts

requeSt'
(b)

BY WHOM

Secretariat

Support to technical
assistance projects
~--

-

National

Continuous activity

RB

In co-operation with
TCP and project 51.4

RB
{with other IGOs and
with NGOs)

see also project 51.8

RB

Also in conjunction
with TCP

UNDP. VCP. etc.

Continuous activity

(UNDP, VCP on
'Occasion)

..,
"'

•

MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON APPLICATIONS AND SERVICES TO WATER RESOURCES

PROJECT 52.2, - Use of hydrological data in the management of water resources
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Cg
1.

Provision of technical
information

(a)

Review of needs Of Projects
for hydrological data

(b)

(c)

Development of and provision
of guidance on appropriate
techno1 ogy

r---

RESOURCES

Seconded experts

RB

COMMENTS

Cg

r---

Co-ordination with other
IGOs concerried

BY WHOM

In co-ordination also
I
with project 51.5 and
in conjunction with WCAP1
1

E

,..-L

R

!---

I

Secretariat

RB

Seconded experts
CHy rapporteurs
Other IGOs

National
RB
(with other IGOs)
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MAJOR PROGRAMME 5:
PROGRAMME 5.2:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON APPLICATIONS AND SERVICES TO WATER RESOURCES

PROJECT 52.3 -Operational hydrology ·and environmental modification and protection

TASKS
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HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON APPLICATIONS AND SERVICES TO WATER RESOURCES
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Co-ordination and exchange
of informatiOn between
HWRP and WCP

(b)

Studies of specific subjects
relevant to WCP-Water projects

2.

Development Of related
technology

BY WliOM

RESOURCES

COMMENTS

Cg

E

•

E

R

E

MlR

H

H

•

I

R

I

Secretariat

RB

Continuous activity
in collaboration with
WCP

Secretariat
Consultants
CHy rapporteurs

RB

In collaboration with
WCP

RB

See also project 51.8
In conjunction with WCP

Members
HNRCs
Seconded experts
---

----

National

...

~

HAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY ANO WATER RESOURCES PROGRAMME
PROGRAMME ON CO-OPERATION WITH WATER-RELATED PROGRAMMES OF OTHER INTERNATIONAL ORGANIZATIONS

PROJECT 53.1 -Hydrological terminolOgy

TASKS
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concerning hydrological
terminology
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MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON CO-OPERATION WITH WATER-RELATED PROGRAMMES OF OTHER INTERNATIONAL ORGANIZATIONS

PROJECT 53.2 -Collaboration with organizations of the United Nations system in water matters
TASKS
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MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON CO-OPERATION WITH WATER-RELATED PROGRAMMES OF OTHER INTERNATIONAL ORGANIZATIONS

PROJECT 53.2 - Collaboration with organizations of the United Nations system in water matters

TASKS
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MAJOR PROGRAMME 5:
PROGRAMME 5.3:

HYDROLOGY AND WATER RESOURCES PROGRAMME
PROGRAMME ON CO-OPERATION WITH WATER-RELATED PROGRAMMES OF OTHER INTERNATIONAL ORGANIZATIONS

PROJECT 53.3 -Collaboration with river basin authorities and non-governmental organizations in operational hydrology
TASKS
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ANNEX
Res. 25 (Cg-X) - SECOND WMO LONG-TERM PLAN
THE CONGRESS,
NOTING Resolution 34 (Cg-IX) - WMO Long-term Plan, that implemented
the long-term planning process in the WMO system,
CONSIDERING:
(l)
That the challenges facing the world today - such as the
rapidly increasing world population requiring ever-increasing supplies of
food, water and energy; the devastating effects of tropical cyclones, floods,
droughts and desertification; the potential effects of the changing balance of
minor constituents of the atmosphere; the threat of climate changes; and the
environmental effects impinging on a variety of human activities - place
increasing demands upon Members to provide more extensive, more effective and
more diverse meteorological and hydrological services,
(2)
That, because the atmosphere and hydrosphere are global in
extent, the services that are needed to enable nations to meet those
challenges require the co-ordinated efforts of Members within a framework of
strengthened international co-operation in meteorology and operational
hydrology,
(3)
That the introduction of long-term planning is enabling WMO
to play a more active and effective role in the international co-ordination of
activities and facilities needed to provide the services that will assist
Members to meet these challenges,
ADOPTS, under the provisions of Article 8 (a), (b) and (c) of the WMO
Convention, the Second WMO Long-term Plan (hereinafter called "the Plan") for
the period 1988-1997 consisting of:
Part I -

Overall policy and strategy;

Part II - Programme plans:
Vol.
Vol.
Vol.
Vol.
Vol.
Vol.
Vol.

1 - The World Weather Watch Programme;
2 - The World Climate Programme;
3 - The WMO Research and Development Programme;

4 - The WMO Applications of Meteorology Programme;
5 - The WMO Hydrology and Water Resources Programme;
6 - The WMO Education and Training Programme;
7 - The WMO 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 Parts I and II of the Plan;

- 51 -

STRONGLY URGES Members to take the Plan into account in developing and
out their national programmes in meteorology and operational
hydrology, as well as in their participation in the programmes of the
Organization;
carrying

REQUESTS the Executive Conncil, 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
Eleventh Congress.

