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GENERAL SUMMARY OF THE WORK OF THE SESSION

1.

Opening of the session (agenda item 1)

1.0.1
The president of the Commission for Hydrology, Dr 0. Starosolszky (Hungary), opened the eighth session of
the Commission at 10.00 on 24 October 1988. The opening ceremony and the Commission session were held at the
Geneva International Conference Centre.
1.0.2
The Assistant Secretary-General of WMO, Dr R. Czelnai, welcomed the participants and, on behalf of the
Secretary-General, conveyed his warmest greetings and sincerest wishes for the success of the session. He noted how
appropriate it was that the Commission was commencing its work on 24 October, as that was United Nations Day. He
stressed the essential role which hydrology plays in the work of WMO and emphasized its importance in combating
society's current and most urgent problems - floods and droughts, pollution including the accidental release of
dangerous substances, and the impacts of climate change. He stressed the importance of the application of science and
technology to benefit not only mankind but also the environment. He assured the Commission of the Secretariat's
continued support to the Hydrology and Water Resources Programme and wished the session every success.
1.0.3
In his presidential address, Dr Starosolszky stressed the importance of CRy activities in the last intersessional
period and emphasized their relevance to both the global environmental problems and socio-economic development.
He mentioned natural disasters, such as extreme floods and droughts, and emphasized the need for international cooperation in the field of hydrology and water resources. He stressed the importance of the transfer of technology,
experience and knowledge between Members through the work of the Commission, especially in conjunction with
water projects and their possible impacts on the environment. He also emphasized the need to disseminate appropriate
information on hydrology and water resources in order to avoid fruitless debates on water projects.
1.0.4
He welcomed the delegates and representatives of other international organizations and expressed his
appreciation for the work of the WMO Secretariat in the preparation of the session.
2.

Organization of the sessio~ (agenda item 2)

2.0.1
The documents for the session were reproduced in four of the six working languages of WMO, namely
English, French, Russian and Spanish. Simultaneous interpretation was provided in those languages and also in Arabic
and Chinese.
2.0.2
A total of 161 participants attended the session, representing 71 Members of WMO and 14 international
organizations. The list of participants is given in Annex I to this report.
2.0.3
The Commission observed a one-min11:te silence in memory of the late Mr W. Balaile of the United Republic
of Tanzania who had been announced as a delegate to the session but who had passed away on 9 October 1988.
2.1

CONSIDERATION OF TilE REPORT ON CREDENTIALS (agenda item 2.1)

At the request of the president, the representative of the Secretary-General presented a list of the delegations
present whose credentials had been found to be in order. That list was accepted as the report on credentials.
2.2

ADoPTION OF TilE AGENDA (agenda item 2.2)
The provisional agenda was adopted without amendment. The fmal agenda is given in Annex II to this

report.
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2.3

EsTABLISHMENT OF COMMITIEES

2.3.1

A Nomination Committee was established consisting of the following delegates:
•
•
•
•
•
•

RA I
RA 11
RA Ill
RAN
RA V
RA VI

:
:
:
:

(agenda item 2.3)

Mr S.A. Ettu (Nigeria)
Mr Y.D. Pendse (India)
Mr P. Arduino (Uruguay)
Mr A. Acosta Godinez (Mexico)
Mr M.P. Mosley (New Zealand)
Mr M.F. Roche (France)

Mr S.A. Ettu was elected chairman of the Nomination Committee.

2.3.2
A committee for nominating rapporteurs and members of working groups was also established, consisting of
Messrs S. Mustonen (Finland) (chairman); V. Berestov (USSR); F. Bultot (Belgium); M. Hudlow (USA); E.Z. Laisi
(Malawi)~ Ms A. Moreau (Venezuela); and Mr Zhao Kejing (China).
2.3.3

Two working committees were established to examine in detail the various agenda items:
• Committee A to examine items 7, 8, 9, 10 and 15;
• Committee B to examine items 11, 12, 13 14 and 16.

Items 3, 4, 5 and 6 were examined first in a committee of the Commission as a whole; items 4 and 5 under the
chairmanship of the president, and items 3 and 6 under the chairmanship of the vice-president Items 1, 2 and 17 to 22
were taken up only in plenary. Messrs J.E. Slater (Canada) and F. Bultot (Belgium) were elected chairmen of
Committees A and B respectively.
2.3A
A Co-ordination Committee was established, consisting of the president, vice-president, the chairmen of
Committees A and B and the representative of the Secretary-General.
2.3.5

Nine working parties were established to consider in more detail the following specific topics:
•
•
•
•

Resources strategy
Regional inputs
Third WMO Long-term Plan
HOMS

• Guide to Hydrological Practices and Technical Regulations
•
•
•
•

Hydrological networks
Intercomparison of instruments
Intercomparison of models
Publication of reports

The Commission acknowledged that the proposals submitted by their working parties contributed greatly to the success
of the session. Their chairmen and members were thanked for their efforts.
2.4

OTHER ORGANIZATIONAL QUESTIONS

(agenda item 2.4)

2.4.1
The hours of work adopted were 9.30 to 12.30 and 14.30 to 17.30. As at its seventh session, the Commission
considered that, in view of the technical and specific nature of. the discussions and in accordance with Regulation 109,
it was not necessary to prepare minutes of its plenary meetings.
2.4.2
It was noted that, as at CHy-VII, all the material submitted by the Secretary~General had been presented in
one document, the report of the Secretary-General. The Commission considered the information and proposals
contained in each part of the document during discussions under the relevant agenda item.
2.4.3

A field excursion was organized on the afternoon of Thursday, 27 October 1988. Delegates visited the
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construction site of the new Lake Geneva control barrage and hydropower station and a number of other points of
interest on the River RhOne in Geneva. Delegates expressed their appreciation to the Swiss authorities and to the
WMO Secretariat for the excellent arrangements made for the excursion.
2.4.4
On the afternoon of Tuesday, 1 November 1988, the 1988 International Hydrology Prize, presented by the
International Association of Hydrological Sciences (IAHS) with the support of WMO and Unesco, was awarded jointly
to Messrs S. Dumitrescu and J. Nemec in recognition of their contributions to international activities in hydrology, in
particular the development of the International Hydrological Programme of Unesco and the Operational Hydrology
Programme of WMO.
3.

Report by the president of the Commission (agenda item 3)

3.1
The Commission was informed by its president of the activities of CHy since its seventh session (Geneva,
August/September 1984). In his report, the president recalled the decision of Tenth Congress with respect to the
Hydrology and Water Resources Programme (HWRP) and, in particular, its approval of the Second WMO Long-term
Plan, which provided the general framework for the future work of CHy. The Commission noted with appreciation that
the main thrust of the HWRP had continued to be through the Operational Hydrology Programme (OHP), and that the
priority activities of the OHP and the second phase of HOMS, as approved by Ninth Congress (May 1983), had been
executed in accordance with the plan of implementation established by CHy-VII. The president expressed his
satisfaction that the recommendations made by CHy-VII had been approved by Tenth Congress.
3.2
The Commission noted with appreciation that almost all CHy working groups and rapporteurs had completed
their assignments, with the assistance, when required, of associate experts. However, while the overall progress had
been satisfactory, there had been some delays in the implementation of the work, in particular when working groups
had not had the opportunity to meet a second time due to the financial restrictions introduced in 1987. The
Commission noted with interest the summary listing of activities already completed or being carried out under the
different OHP projects during the intersessional period, the results of which had been or were to be included in
technical reports and publications. The president pointed out in this context that the most important factor in the
implementation of the HWRP had been the support provided by the members of the Commission and by the
Hydrological and Meteorological Services of Members.
3.3
The president also noted the growing interest ofWMO Members in CHy activities, illustrated by the fact that
as of October 1988 a total of 118 Members had designated 228 experts to the Commission, in addition to hydrologists
serving on CHy working groups or as rapporteurs. While practically all members of regional associations which
experience water problems were represented at CHy, some gaps in membership still existed among African and Middle
Eastern countries. The president pointed out that, while WMO could be satisfied with that relatively good formal
representation, a more effective contribution to CHy activities by a higher percentage of members should nevertheless
be sought. Thus, a "mobilization" or further "activation" of the Commission members should be a major aim, rather
than simply an increase in the total membership.
3.4
In this context, the Commission noted with appreciation the efforts started in 1985 by its president to
maintain closer contact with members of CHy to encourage a more active participation in the work of the Commission
during the intersessional period, which had resulted in the development of a network of "associate" rapporteurs,
currently comprising a team of about 80 experts in specific technical fields. Noting that that group of volunteers had
proved most useful in assisting, for example, in the review of technical reports and the contribution of material to
various WMO publications, the Commission welcomed the recommendation of Tenth Congress that the system should
be continued and recommended that the number of associate rapporteurs among the members of the Commission
should be raised. It was recognized, however, that a corresponding increase in the support of the national Hydrological
Services to the work of CHy would be required.
3.5
The president also presented a list of priority topics and a proposal for the structure of the Commission for the
implementation of the OHP during the next intersessional period. The Commission noted that the budget approved by
Tenth Congress for the financial period 1988-1991 was based on the concept of "zero real growth", which would
maintain the present level of activities and staff. The Commission acknowledged that the Hydrology and Water
Resources Programme represented 9 per cent of the total budget for WMO's scientific and technical programmes (and
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about 4.5 per cent of the total budget), which was the same as for the last financial period. Several views were
expressed as to whether that share was appropriate, and it was recognized that the lack of financial resources was the
major hurdle faced by the HWRP. The Commission recommended that efforts should be made to augment the
allocated financial resources, such as through closer co-operation with other programmes and organizations and by the
provision of assistance from Members for selected projects and initiatives. The latter could be in the form of (a) a
financial contribution in support of work on a specific project, (b) the hosting by countries of meetings, workshops,
etc., or (c) national agencies taking over some of the tasks entrusted to the SecretariaL
3.6
The Commission also considered the possibility of increasing CHy resources. It requested its Advisory
Working Group (AWG) to establish an ad hoc group to work with the Secretariat to address resource strategies. Items
to be considered included:
(a) The detailed analysis of existing resource allocations to the HWRP;
(b) The potential for further CHy involvement in the programmes ofother WMO departments;
(c)

The increase in support from individual Members for selected aspects of CHy activities; and

(d) The development of strategies for securing extra-budgetary funding from other sources.

It was suggested that it would be very useful if CHy members were to discuss this matter with the permanent
representatives of their countries.

3.7
The Commission concluded the discussions under this agenda item by congratulating the president on his
excellent leadership of the Commission's activities. Noting that all other matters included in the report of the president
_ were dealt with under the various agenda items, the Commission did not consider it necessary to take any further action
under this item.
4.

Decisions of Cg-X related to the Operational Hydrology Programme (OHP) (agenda item 4)

4.0.1
The Commission was informed by the president's report and the document of the Secretary-General of the
decisions of Tenth Congress on WMO activities in general and on those of CHy and the HWRP in particular. The
Commission was pleased to note that Congress, after carrying out an overall review of the HWRP, had expressed its
satisfaction with the implementation of the programme. It also noted that WMO's efforts in the field of operational
hydrology and water resources had continued to be aimed at assisting Hydrological Services of Members in their tasks,
especially those of meeting increasing demands for the assessment, development and management of water resources
and protecting against water-related hazards, and also at promoting co-operation between countries at the regional and
subregionallevels.
4.0.2
The Commission also acknowledged that, on the basis of the Second WMO Long-term Plan (SLTP) and the
recommendations concerning the plan addressed to WMO by the Third Unesco/WMO International Conference on
Hydrology, Congress had approved the main long-term objectives of the HWRP for the decade 1988-1997 as proposed by CHy, i.e:

"to ensure the assessment and forecasting of the quantity and quality of water resources both for different
sectoral uses and for hazard mitigation".
Congress had further agreed that the projects within this main WMO Programme should continue to be grouped under
the same three mutually supporting programmes as during the previous intersessional period, namely:
• Operational Hydrology Programme (OHP), including the Hydrological Operational Multipurpose
Subprogramme (HOMS);
• Programme on Applications and Services to Water Resources;
• Programme on Co-operation with Water-related Programmes of Other International Organizations.
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4.0.3
The Commission noted the decisions of Tenth Congress with respect to those programmes contained in
Resolution 17 (Cg-X). It recognized with appreciation the endorsement by Congress of the projects proposed for
implementation under those programmes submitted by the Secretary-General in the programme and budget for the
HWRP for the tenth financial period.
4.1

ROLE AND RESPONSIBILITIES OF TilE COMMISSION IN TilE SCIENTIFIC AND TECHNICAL S1RUCTIJRE OF WMO (agenda
item 4.1)

4.1.1
The Commission noted with appreciation that, in view of its responsibilities for a basic scientific and
technical field closely related to but separate from meteorology, Tenth Congress had agreed to reclassify CHy from an
"applications" to a "basic" commission.
4.1.2
The Commission was informed by the president about the in-depth report on the activities of CHy, including
a general review of past developments and future prospects in the field of operational hydrology, which he had
presented to the thirty-ninth session of the Executive Council (June 1987). The Commission expressed its appreciation
to the president for his detailed report and was pleased to note that EC had welcomed the valuable role played by CHy
in recent developments in instrumentation, data processing and storage and in hydrological forecasting.
4.1.3
The Commission acknowledged, with particular interest, the Council's endorsement of the proposal that the
OHP should reflect the new concerns for both environmental management and hazard reduction, considering WMO's
role in providing methodological advice on monitoring, forecasting and warning. The Commission was informed of
the action taken by WMO in relation to recent international activities concerning the accidental release of hazardous
materials. The president reported on the work of the ad hoc group of experts set up by EC to advise on that matter and
on Resolution 4 (Cg-X) and Resolution 1 (EC-XXXIX), which called upon CHy to contribute to the future work of the
Organization in this area. This call was reinforced by Resolution 3 (EC-XL) whereby the fortieth session of the
Executive Council invited CHy to evaluate models of the transport and dispersion of hazardous material in soils and
inland water bodies. In this context, the Commission considered a proposal by the president for possible activities of
CHy on hydrological aspects of nuclear pollution, and recorded its recommendations under agenda item 12. The
Commission was also informed of, and applauded, WMO initiatives concerned with the plans for the IDNDR due to
commence in 1990.
4.1.4
The Commission learned from the president of the report of the World Commission on Environment and
Development (the so-called "Brundtland Report"), and noted that it provided a valuable overview of the important
environmental problems facing the world. While many of these problems were water-related, it was felt that water was
not sufficiently emphasized in the report. Nevertheless, the Commission was pleased to note that its proposed plan of
activities for the next intersessional period included most of the hydrology and water resources aspects of the major
issues addressed by the World Commission. It recognized that the president of CHy should follow up any weaknesses
and omissions, particularly those identified in a draft report prepared by bodies of the United Nations which provided a
commentary on the water matters of the Brundtland Report.

Future structure of the Commission
4.1.5
The Commission then considered the general framework within which its future work was expected to be
undertaken, namely:
(a) The budget approved by Tenth Congress for the tenth financial period (1988-1991) (see paragraph 3
above); and
(b) The framework for future activities of WMO in the field of operational hydrology which is provided by

the approved SL1P.
With respect to (a), the Commission noted that Congress had also renewed its "request to Members to instruct their
delegates to regional associations and technical commissions to keep in mind the cost aspect when setting up working
groups, etc.".
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4.1.6
The Commission then considered the proposal submitted by the president for the structure of CHy for the
implementation of the OHP during its next intersessional period. It noted that, in its preparation, attention had been
paid to the SLTP, the report of the Third Unesco/WMO International Conference on Hydrology and to the decisions of
Tenth Congress, all of which contained a call for CHy to increase its activities at the interfaces between operational
hydrology and meteorology, in climate studies and, in particular, in environmental management. On the other hand, the
Commission also recognized that the "zero-growth" principle adopted by Tenth Congress would not allow for the
extension of certain activities without eliminating or reducing others.
4.1.7
Taking that into account and in the light of experience gained, the Commission decided to establish, as during
the previous intersessional period, four working groups, with the AWG acting as the co-ordinating body for CHy affairs
and again undertaking a number of functional duties. By its Resolution 1 (CHy-VIII), the Commission established its
AWG and the following three subject-oriented working groups*:
• Working Group on Data Acquisition and Processing Systems: these are the basic, standard topics of
operational hydrology and are of common interest to all national Hydrological Services;
• Working Group on Hydrological Forecasting and Applications for Water Management this covers the
major services offered by hydrological agencies to users, particularly for water management (e.g. planning,
design, construction and operation of water-resource systems);
• Working Group on Operational Hydrology, Climate and the Environment: this relates to the interfaces
between hydrology and environmental management and the major activities of the hydrological agencies
in conserving and protecting the environment.
Those groups would be responsible for the preparation of the final versions of contributions to the Technical
Regulations and the Guide to Hydrological Practices, with monitoring and co-ordination provided by the rapporteurs
concerned in the AWG.
4.1.8
The Commission agreed that, in addition, there should be a number of individual rapporteurs*, some of
whom could be members of the AWG, who were also appointed under Resolution 1 (CHy-VIII). It was also agreed
that both the rapporteurs who were members of working groups (and particularly the individual rapporteurs) should be
supported and assisted by associate rapporteurs and/or rapporteurs of the regional working groups on hydrology of the
regional associations. The Commission considered that that structure had the advantage - funds allowing - that some of
the groups might meet twice, to deal in greater depth with their tasks. It also allowed for the possible organization of
ad hoc meetings of small groups of individual rapporteurs, in particular those dealing with subjects closely related to
each other.
4.1.9
The terms of reference of the AWG are given in Part A of the annex to Resolution 1 (CHy-VIII). In
. accordance with such, the AWG would continue to act as the Steering Committee for HOMS and collaborate in the
development of the Third WMO Long-term Plan. It was also decided that, in addition to the president and vicepresident of the Commission, the AWG should be composed of the chairmen of the other CHy working groups,
together with a number of individual members each in charge of one of the specific responsibilities assigned to the
group as indicated in paragraph 4.1.7 and to ensure an equitable geographical distribution.

Improvement of effectiveness of technical commissions
4.1.10
The president informed the Commission of the review of the effectiveness of technical commissions
undertaken by the 1986 Meeting of Presidents of Technical Commissions (September 1986), particularly with respect to
participation at sessions and the intersessional work of the commissions. The presidents' meeting had agreed that the
level of support of the Members of WMO and of individuals depended significantly on the importance of the
commissions' work to national activities. On the other hand, the participation in the commissions' work could be an

*

The establishment of the subject-oriented working groups and the appointment of individual rapporteurs are also
recorded under the corresponding agenda items.
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efficient means of realizing benefits for individual services and for national interests generally, but those benefits
depended on appropriate action in the countries concerned. Experts nominated to commissions or working groups
should be urged to find ways and means of applying to national interests any information obtained as a result of
membership, possibly by means of:
(a)

Co-ordination, at the national level, of the work of all the experts involved in the work of a technical
commission, for example through briefing meetings prior to and after a session of the commission and
through occasional meetings between sessions;

(b) A review of the work programme before a session so as to identify any specific points of special

importance to national interests (which might also be helpful in obtaining governmental support for the
national delegation), and a follow-up after the session on such specific items;
(c)

Circulation of a report prepared by the national delegation to all organizations and institutions in the
country undertaking related work;

(d) Promotion of the establishment of links at national level between members of a certain commission and

their regional colleagues who were members of a corresponding regional working body (see also
paragraph 4.3.3).
The Commission noted with interest that those views had been conveyed to all permanent representatives of Members
ofWMO in a circular letter from the Secretary-General in 1987.
4.1.11
The Commission recognized that the key element in the efficient organization of WMO's work in hydrology
and water resources was the maintenance of effective links between the various bodies and the individuals concerned.
Those included permanent representatives, hydrological advisers, delegates to CHy sessions, members and rapporteurs
of CHy, members and rapporteurs of the hydrological working groups of regional associations, the national
Hydrological Service(s) and the HOMS National Reference Centres. It was acknowledged that for several reasons, but
particularly because of financial restrictions, it was not possible for all of those experts and agencies to be represented
at every session of the Commission. However, it was judged desirable that those experts and agencies should be fully
informed about the issues discussed and decisions taken at the session and that they should be appropriately briefed
about their duties.
4.1.12
The Commission then discussed the following actions which could be considered as additional means of
promoting participation in its work:
(a) To promote the direct involvement of national Hydrological Services/Agencies in as many CHy

activities as possible, for example in projects similar to those currently being implemented by the WMO
Secretariat;
(b) To obtain the commitment of Members to provide full support to the rapporteurs nominated by them;

hydrological advisers and CHy members should be actively involved in that matter;
(c)

To arrange for the involvement of the maximum possible number of CHy experts, both as nominated
rapporteurs and as associate experts;

(d) To provide incentives to rapporteurs by facilitating their work, for example by arranging either for their

participation in international meetings on the subjects of their rapporteurships or for them to meet in
small groups so as to co-ordinate their work;
(e)

To arrange for the preparation of general guidance for chairmen and rapporteurs of working groups
pertaining to their roles, responsibilities and work procedures.

4.1.13
The Commission also reviewed the effectiveness of the monitoring system to assess and evaluate the progress
of rapporteurs' work which it had agreed to continue during its last intersessional period. According to the work plan
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established by the president, the rapporteurs had been requested to submit their reporting forms in January and June of
each year. The Commission noted that, while the level of response (about 60 per cent) had been satisfactory during the
first half of the intersessional period, it had declined considerably (to about 20 per cent) during the last year, in spite of
a reminder sent by the president. The Commission considered the merits of continuing such a monitoring system
during the next intersessional period and expressed the opinion that there was great value in maintaining the sixmonthly contact with the rapporteurs. It was suggested that the chairmen of the working groups should also receive a
copy of the monitoring forms of their rapporteurs so as to be able to monitor reports on the progress of work and
propose any necessary remedial action.
4.1.14
In addition, the Commission recommended that the following points should be considered to ensure a timely
and effective implementation of the activities foreseen during the intersessional period:
(a) The actual work should be launched as soon as possible after the Commission session and detailed

guidance should be provided to the bodies concerned;
(b) As many of the meetings as possible should be held at the beginning of the intersessional period, in

order to help in briefing experts, establishing personal contacts and initiating early action;
(c)

Where necessary, the projects initiated during the CHy-VII intersessional period should be carried out
smoothly and finished at the earliest opportunity;

(d) Associate rapporteurs, mostly members of CHy, should continue to be recruited and their assistance

requested for selected duties from the very beginning of the work;
(e)

4.2

The finalization of the technical reports as decided by the resolutions of CHy, or as specified in the terms
of references of rapporteurs, should be undertaken well within the intersessional period and not delayed.
That would avoid preliminary, partial or draft reports being left for completion at the time of CHy-IX
and their postponent to the ninth intersessional period.

lNSTTI1JTIONAL CO-OPERATION BETWEEN NATIONAL HYDROLOGICAL SERVICES, AND BETWEEN HYDROLOGICAL AND
METEOROLOGICAL SERVICES

(agenda item 4.2)

4.2.1
The Commission was informed that, by October 1988, a total of 101 Members of WMO had designated
hydrological advisers to their respective permanent representatives, in addition to the 20 countries with combined
national Meteorological and Hydrological or Hydrometeorological Services. It agreed that the appointment of those
advisers, besides promoting improved contacts and communications between national Hydrological Services and
WMO, also constituted an important element for the strengthening of co-ordination at the national level between
Hydrological and Meteorological Services. It also noted with satisfaction that a meeting had been arranged during
Tenth Congress between hydrological advisers and representatives of Hydrological Services of Members attending
Congress. That meeting had been convened as a subcommittee of Congress and had considered all agenda items
related to hydrology.
4.2.2
The Commission acknowledged the important role of hydrological advisers to the permanent representatives
of WMO, members of CHy and of the regional working groups in planning and implementing HWRP and the derived
benefits at the national level. While it was recognized that their role and responsibilities would naturally depend on
existing arrangements in each country, the Commission agreed that the hydrological advisers could be instrumental in
co-ordinating the work of all the national experts involved in the hydrological activities ofWMO, for example:
(a) Reviewing the work programme of WMO and identifying specific points of special importance to

national interest (which might also be helpful in obtaining governmental support for national delegations
to various hydrological meetings);
(b) Through briefing meetings prior to and after sessions of CHy and its bodies and meetings of the relevant

regional association working group on hydrology;
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Assisting the permanent representative in disseminating hydrological information received from WMO
to all organizations and institutions in the country undertaking related work; and in collecting national
information required for various hydrological activities within the HWRP.

4.2.3
The Commission was pleased to note that, pursuant to Resolution 48 (Cg-IX), each of the six regional
associations had appointed regional hydrological advisers to the presidents of the regional associations who, in each
case, were also the chairmen of their respective regional association working groups on hydrology. It noted further that
they had participated in an advisory capacity, together with the president of CHy, at those sessions of the Executive
Council dealing with policy questions relating to HWRP. The Commission was also particularly pleased to note the
approval by Congress of the inclusion in the General Regulations of the designation and duties of the regional
hydrological advisers.
4.3

WMO REGIONAL ACfiVITIES IN RELATION TO THE OHP

(agenda item 4.3)

4.3.1
The Secretary-General informed the Commission of the activities of the WMO regional associations in the
fields of hydrology and water resources. The Commission noted with satisfaction that all Regions had re-established
their working groups on hydrology, open to representatives of Hydrological and Meteorological Services of all
Members from their respective Regions. It reviewed the summary tables prepared by the Secretariat on the
composition and sessions of the regional association working groups on hydrology (RA WGHs), on their main fields of
activity, their actions and expected outputs. The Commission noted with interest that there was a significant increase in
the membership of these working groups, and that the number of rapporteurs in each group had doubled from five to
ten on average for the current intersessional period. It was felt that that was an indication of the growing awareness of
the important role of the RA WGHs and also implied a need for increased support to those groups from the Secretariat.
Concern was expressed that the procedure for designating the members of RA WGHs took a long time in some cases
and that the designated members were not always qualified to deal with the specialized subjects of the programme
assigned to the group or, because of other commitments, were unable to participate actively. The Commission
recommended that the chairmen of those groups should suggest to their RAs that, at the associations' sessions,
nomination by members should be requested prior to the session in a manner similar to that followed by CHy and,
recently, RA I.
4.3.2
The Commission was pleased to note that the terms of reference entrusted by the regional associations to their
working groups included the continuation of OHP projects considered for implementation at the regional level, namely:
(a) Surveys for the assessment of the adequacy of networks of hydrological stations in WMO Regions;
(b)

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

(c)

The applications of WMO standards and recommended practices in hydrology;

(d) The development and promotion of regional aspects of the Hydrological Operational Multipurpose

Subprogramme (HOMS) with respect to its application to the particular needs of the various Regions.
In addition, the regional working groups were currently contributing to the updating of INFOHYDRO. The
Commission considered however that there were other activities to which those groups could contribute, such as:
(a)

Application of WWW to hydrology;

(b) WCP-Water;
(c)

Special hydrological problems specific to their regions (tropical, arid and semi-arid regions);

(d)

Hydrological applications of weather radar.

The Commission therefore recommended that the RAs should be invited to continue contributing to CHy projects,
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particularly in the above-mentioned fields.
4.3.3
The Commission was informed of steps taken by the president of CRy to foster links, at the national level,
between CRy members and members of the RA WGHs, and noted with appreciation that both Tenth Congress and
BC-XXXIX had endorsed the recommendation by the president that Members should promote the establishment of
such links. It agreed that those links were particularly valuable in large countries with decentralized Hydrological
Services. In that connection, the Commission also noted the action taken by the chairman of the RA IV WGH to
prepare and circulate in the Region a directory with the names of members of both CRy and his working group, as well
as a newsletter issued at regular intervals.
4.3.4
The president of the Commission reported on his consultations with the regional hydrological advisers who
had attended the sessions of the Executive Council mentioned in paragraph 4.2.3. Those consultations, aimed at
harmonizing the OHP and regional activities, had included an information exchange on (a) activities of the regional
working groups on hydrology, as well as those of CRy relevant to the various Regions, and (b) the experiences of the
regional hydrological advisers in their Regions with respect to their terms of reference as now included in the General
Regulations. The Commission noted that those consultations aided the execution of the OHP within regional activities.
It welcomed the decision of Congress that such co-ordination meetings could continue to be held between the president
and the regional hydrological advisers, taking advantage of their attendance at EC sessions, so as to exchange
experience on and further co-ordinate activities at the global and regional levels.
4.3.5
The Commission also noted that the AWG had periodically reviewed the relationship of regional activities
with those of CRy. It was informed by the president of the joint paper prepared by the two members of the AWG in
charge of regional liaison, in which the contributions of the RA WGHs had been highlighted, problem areas identified
and possible solutions proposed. Taking into account that, in its Resolution 17 (Cg-X), Tenth Congress had requested
the president of CRy to continue the co-ordination of CRy activities with the RAs' inputs to the OHP, and that it had
also agreed that CRy should continue to provide methodological advice to the appropriate bodies of the RAs, the
Commission made the following proposals for further strengthening the co-operation between CRy and its bodies and
the RA WGHs:
(a) The planning and implementation of CRy and RA activities in the field of hydrology should be

considered together and by subject area, following the projects established under WMO's Second and
Third Long-term Plans;
(b) In accordance with WMO General Regulation 170 (8), the president of CRy should consider submitting

a document to sessions of RAs concerning plans for the implementation of the OHP; similarly, it would
be appropriate for RAs to submit their views on the matter to sessions of CRy, as per Regulation 184 (7);
(c)

Arrangements should be made for the RA WGH draft reports, documents, etc., if so requested by the
chairman of the group, to be reviewed by the president of CRy in order to provide comments and
suggestions for their completion;

(d) Chairmen of RA WGHs might wish to request advice on a specific subject, through the president of the
Commission, from the appropriate CRy rapporteur or the network of "associate" rapporteurs; that might
also include advice on work plans and the feasibility of their implementation, etc.;
(e)

Certain global projects might be executed jointly by one CRy rapporteur and relevant rapporteurs of the
RA WGHs, and a meeting of those rapporteurs arranged;

(f)

The chairmen of the RA WGRs should consider the possibility of circulating in their Regions, at regular
intervals, a directory containing the names of both CHy members and members of the working group.

4.3.6
The Commission was pleased to note that the chairmen of the RA WGRs had been requested by their
respective regional associations to ensure co-ordination with the two members of the AWG responsible for regional
liaison. Noting that the designation of those two members had proved to be effective, the Commission decided it
should be maintained in the next intersessional period, as recorded in Part A of the annex to Resolution 1 (CRy-VIII).
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However, it recommended that a working procedure should be developed and established, with the agreement of the
RAs, so as to ensure effective communications between the RA WGHs and the liaison members of the CHy AWG. It
agreed that the latter should be the point of contact for the chairmen of the RA WGHs to receive notice of the agenda of
sessions of the AWG and to provide regional inputs to the work being addressed by the AWG.
4.3.7
The Commission noted with appreciation a list of all recent technical reports prepared by the RA WGHs,
some of which had constituted a useful input to the activities of other regional working groups and also to those of
some CHy rapporteurs. The Commission was also informed that Tenth Congress had agreed that technical reports of
the RA WGHs, which were of more than just regional interest and had been approved by their respective regional
association, should be published and circulated as WMO technical documents. The Commission noted that a recent
report "Studies of hydrological projects in international river basins" by Dr M. Spreafico (RA VI) had been
recommended for publication.
4.3.8
Regarding meetings of the RA WGHs, the Commission noted that, as recommended by CHy-VII, those
meetings were being arranged in connection with other regional hydrological events, such as the Unesco/WMO
meetings on water-resource assessment. The Commission recommended that that practice should be continued.
4.3.9
Finally, concern was expressed about the fact that, at recent regional association sessions, the number of
representatives of Hydrological Services forming part of Member delegations had been very small. It was recognized
that for several reasons, and in particular because of financial restrictions, it was impossible for all hydrological
agencies to be represented at such sessions. However, a larger participation of hydrologists would strengthen the
associations' capabilities as a forum for the discussion of water-related matters in their Regions and would improve the
mandate of the work plans being assigned to the RA WGHs.

5.

Long-term planning as related to the Commission's activities (agenda item 5)

5.0.1
The Commission noted with interest the policy established by Tenth Congress on the preparation and use of
long-term plans for the technical programmes of the Organization. It was pleased that the proposals made by CHy-VII
on the Second WMO Long-term Plan (SLTP) had been maintained and had formed the basis for the SLTP as adopted
by Tenth Congress for the HWRP. It expressed gratitude to its president and to the Advisory Working Group for the
efforts they had expended in the review and finalization of drafts of the SLTP.
5.0.2
The Commission recognized the use that had been made of the SLTP in preparing the agenda and
documentation for its session, in accordance with requests made by Tenth Congress in its Resolution 25 (Cg-X). It also
endorsed the manner in which the president and the AWG had taken the SLTP as the basis for preparing proposals for
activities which might be undertaken by the Commission during its forthcoming intersessional period.
5.0.3
As regards the overall form of the plan, the Commission urged that it should be flexible enough to
accommodate changes in socio-economic conditions, in the needs for hydrological information of resource managers
and decision-makers, and in science and technology which were as yet unforeseen but which would require a response
by operational hydrologists. It was considered desirable to establish concrete goals for projects under the Third WMO
Long-term Plan (TLTP) which could be expressed even in quantitative terms. The Commission proposed that the EC
Working Group on Long-term Planning should consider this possibility.
5.0.4
The Commission considered that the TLTP should not be developed simply as an extension of the SLTP. As
the plan was to extend into the next millenium, the opportunity should be taken to consider the most important and
basic questions that were likely to be faced by mankind towards the end of the century, and to develop proposals that
would reflect the role that Hydrological Services and WMO might be called upon to play. With that in mind, the
Commission prepared the statement contained in Annex Ill to this report for consideration by the various bodies
responsible for the preparation of the TLTP. It considered that specific projects and tasks should be developed over the
next two years for inclusion in the TLTP, taking into account current socio-economic and technological developments.
It recognized that, with the number of new initiatives being proposed, consolidation of projects and tasks under the
SLTP would be necessary, and that priorities would have to be carefully set to make the best possible use of limited
resources.
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5.0.5
The Commission welcomed the opportunity to make an early input to the preparation of the TLTP. It
recognized, however, that there would be no opportunity to review in session any draft of the TLTP and that, by the
time of CHy-IX, the new plan would already have been adopted by Eleventh Congress. The president, in consultation
with the Advisory Working Group, was therefore requested to follow up the proposals contained in paragraphs 5.0.3
and 5.0.4 and the views expressed in Annex lll, and to represent the Commission in formulating the part of the TLTP
relating to hydrology and water resources.
6.

Hydrological Operational Multipurpose Subprogramme (HOMS) (agenda item 6)

6.1

REVIEW OF TilE SECOND PHASE OF HOMS

(agenda item 6,1)

6.1.1
The Commission noted developments in HOMS since CHy-VII, following the plan for the second phase
adopted by that session. The scheduled activities on hydrological forecasting, data collection, primary data processing
and data banks, and hydrological aspects of climate had been completed successfully with useful new components and
sequences being added to HOMS. Four supplements to the HOMS Reference Manual (HRM) had been issued and the
classification system for the sections related to hydrological modelling and analysis and to secondary data processing
had been revised. The president of the Commission had reported to Tenth Congress on progress in the implementation
of the second phase of HOMS. Congress had welcomed the high level of co-operation between HOMS National
Reference Centres (HNRCs), the working groups and rapporteurs of the Commission and of the regional associations,
the WMO Secretariat, and WMO-executed technical field projects in hydrology. Congress had been pleased to note the
support of UNDP and VCP for the training provided by HNRCs in the application of HOMS components and had
requested the Secretary-General and HNRCs to continue their efforts to support training within the framework of
HOMS.
6.1.2
The Commission examined the report of the president on progress in the second phase of HOMS and was
pleased to note that 105 Members of WMO had now designated an HNRC. In addition, six regional water-resource
bodies had established a HOMS focal point to assist their members in using HOMS.
6.1.3
The Commission acknowledged that the HRM currently contained 391 components, 16 sequences and four
user requirements. Satisfaction was expressed at the steady growth in the number of sequences. Since CHy-VII, the
number of requests had more than doubled to over 1 600, showing that HOMS had a continuing role to play in
promoting technology transfer in operational hydrology. Members ofWMO (the majority being developing countries),
UN agencies, UNDP-funded field projects and other international bodies had requested components.
6.1.4
At the request of Tenth Congress, the Commission considered a proposal for a change in the name of HOMS,
whereby the word "Subprogramme" would be replaced by "System". The Commission in the main acknowledged that
the word "system", with its implications of organization, arrangement according to some plan, or interconnection of
component parts, better described the aims and current structure of HOMS. It noted that there were precedents for
employing the word "system" which arose from the use of the same word in the names of similar initiatives within
WMO and other UN Agencies. However, it appreciated that the change might not be appropriate in some languages
and that flexibility would be needed so that the same acronym might be maintained. The Commission emphasized that
the modification would imply no change in the aims, philosophy, operations, structure or organization of HOMS, or of
its place within the OHP. Accordingly, the Commission requested the president to recommend to Eleventh Congress in
his report thereto that it should endorse the change of name, nothing the flexibility called for above. The Commission
also suggested that the acronym HOMS should be used with the subtitle "The WMO system for technology transfer in
operational hydrology".
Several countries reported on methods being used by their HNRCs to make HOMS better known among
6.1.5
national water agencies, including where appropriate, non-governmental agencies. The methods used were:
• Inclusion of abstracts of HOMS component descriptions in a bibliographic data base;
• Preparation of brochures describing HOMS;
• Presentations at technical meetings;
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• Circulating the HOMS Newsletter;
• Development of a network of "HOMS agents" in water agencies, design offices, etc.
Considering the success reported for those methods, the Commission recommended them to other HNRCs.
6.1.6
With a view to continuing its support for HOMS, the Commission decided by Resolution 1 (CHy-VIII) again
to designate the Advisory Working Group as the Steering Committee for HOMS, and to appoint a Rapporteur on
HOMS (see Parts A and E of the annex to Resolution 1 (CRy-VIII)).
6.1.7
The Commission noted the importance of evaluating the use made of HOMS components, so as to provide
feedback to the suppliers. Some HNRCs reported that without that follow-up there was a disincentive to national
Agencies to make further components available. The Commission recommended that receivers of components should
provide more information on the use they made of components, and requested the Rapporteur on HOMS to keep this
situation under review and make proposals for action by the Steering Committee for HOMS to ensure a more effective
follow-up of transfers. The Commission also felt that it would be useful for information to be made available on which
HNRCs had requested particular components.
6.1.8
The Commission noted that technology transfer systems complementary to HOMS in other water-related
fields were being established by seveml international organizations. In that connection, the Commission particularly
noted the establishment by FAO of the Water for Agricultural Technology Transfer System (WATTS). The
Commission welcomed those initiatives and strongly recommended that HOMS should co-operate with those systems
to avoid duplication of effort and to make a wider spectrum of technology available to all users (see also
paragraph 16.2).
6.2

IMPLEMENTATION PLAN FOR HOMS AND RELATED INSTITUTIONAL ARRANGEMENTS (agenda item 6.2)

6.2.1
The implementation plan for the second phase of HOMS adopted by CHy-VII in its Resolution 1 (CRy-VII)
foresaw its revision and amendment by the Commission. Accordingly, the president presented a draft revision for
consideration. The Commission welcomed the emphasis in the document on training in the application of HOMS
components and urged that funds should be made available for that training, using multilateral sources such as UNDP
and VCP as well as national sources. The links that several HNRCs had formed with national technical co-operation
agencies were noted with appreciation.
6.2.2
The Commission endorsed the president's proposals for strengthening the technology transfer capabilities of
HNRCs and welcomed the emphasis being given to the development of sequences of components. It urged that
HNRCs should, where possible, present new components in sequences. The Commission also noted the need for
HNRCs to keep their components under review so that out-of-date components were either replaced by new technology
or removed. The Steering Committee should continue to review the components, particularly those not being used. In
view of the increasing use being made of microcomputers, the Commission welcomed the initiatives being made by
HNRCs to provide components for use on microcomputers and encouraged all HNRCs to continue that development.
6.2.3
The Commission welcomed the support given by the revised plan of action for the second phase of HOMS to
projects of the WMO Second Long-term Plan. It noted that activities had already started on the development of
components and sequences for secondary data treatment and considered that the proposed work on the application of
advanced instrumentation to data collection and processing would be of real assistance to national Services in the
upgrading of networks.
6.2.4
report.

After discussion, the Commission adopted the revised plan for the second phase as given in Annex IV to this

6.2.5
The Commission also considered proposals by the president for the development of HOMS following the
second phase, i.e. after 1991. In view of the success of the first and second phases, the Commission recommended that
HOMS should be established as a permanent feature of the OHP and requested the president to prepare proposals for
submission to Eleventh Congress. As to future HOMS activities, the Commission adopted the outline given in Annex V
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as a guide .to the president in preparing his proposals for Congress, and requested him to prepare a more detailed plan
for consideration by CHy-IX.
6.3

HOMS REFERENCE MANUAL (HRM) AND COMPARATIVE INSTRUMENT LISTINGS

(agenda item 6.3)

6.3.1
The Commission noted that 10 supplements to the HRM had now been issued and welcomed the crossreferences between the HRM, the Guide to Hydrological Practices (WMO-No. 168) and the Guidelines for the
Education and Training of Personnel in Meteorology and Operational Hydrology (WMO-No. 258). It recognized that
those cross-references would help users in searching for components.
6.3.2
The Commission welcomed the publication of the ftrst three comparative instrument listings on water-level
recorders, current meters, and winches and cableways. It noted the intention in the revised implementation plan to
produce similar listings on groundwater instruments and sediment-transport instruments. It considered, however, that
greater emphasis should be placed on ensuring that the three existing catalogues were fully comprehensive and kept up
to date.
6.3.3
The Commission noted the progress in translating the HRM into the WMO official languages and expressed
its thanks to the experts of national Services who had undertaken those translations. It recommended that such work
should continue and that more resources should be made available so that the translations appeared rapidly. It also
urged that efforts should be made to ensure that new components were published in the HRM as soon as possible. The
Commission agreed that the HOMS Newsletter was a most useful publication which should appear regularly.
6.3.4
The Commission also noted the need to translate the components themselves, rather than just the descriptions
which appeared in the HRM. It recommended that HNRCs which made translations of components for their own
purposes should make them available to other HNRCs with due acknowledgement of the original source. The
Commission also requested the HOMS Office to prepare and publish indexes showing which components were
available in which languages. Noting that a large proportion of components were originally in English, the
Commission recommended that non-English-speaking countries should submit more components in their own
languages.
7.

Standardization and regulatory activities (agenda item 7)

7 .0.1
The Commission considered the report by the president and that of the Rapporteur on Standardization and
expressed its appreciation to them and to all the working groups and rapporteurs having contributed material to the
Technical Regulations and the Guide to Hydrological Practices and assisted in the development of the HRM. It also
thanked the AWG for having monitored and co-ordinated the inputs to those publications, and for having prepared
definite plans for future activities of CHy in the field of standardization. WMO co-operation in that fteld with other
international organizations was discussed under agenda item 16.3
7.1

GUIDE TO HYDROLOGICAL PRACTICES

(agenda item 7.1)

7.1.1
The Commission was pleased to note that the fourth edition of the Guide to Hydrological Practices (WMONo. 168} had recently become available in five official languages of WMO, including Chinese. It recalled that
considerable material for the Guide had been approved at CHy-VII and that more had been prepared since then for
inclusion in the fifth edition. It also noted that, on the basis of the general philosophy promulgated at CHy-VII, the
president had circulated among CHy rapporteurs comprehensive guidelines for the preparation of the fifth edition.
7.1.2
The Commission then considered the concept of the new layout of the Guide, whereby the present chapters
would become parts which would be subdivided into chapters, each with its own list of references and bibliography. It
noted that each chapter would treat one hydrological variable or subject, and agreed with the view that such an
arrangement would simplify consultation, future revisions and cross-referencing with the HRM. The Commission
stressed that the re-organization of the Guide should retain the existing text, as far as possible, without changes, unless
the Commission requested certain additions/updating and/or revisions. It also recommended that the Guide should be
issued in a suitable loose-leaf format which would facilitate revisions of separate chapters.
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7.1.3
The Commission then approved, in principle, the outline of the fifth edition of the Guide. In so doing the
Commission expressed the following views:
(a) The layout of the Guide in general and Parts E, F and G in particular, should reflect the order of
activities in an operational hydrology programme, i.e. starting with the aspects of planning and design,
operation of water-resource systems, land-use management and other applications. An example of such
an arrangement was considered which should be used in preparing the final layout;
(b)

Overlaps between Parts E and G should be reduced;

(c)

Additional guidance should be given on ground water systems, soil moisture and water quality
(environmental aspects) especially in Parts E, F and G;

(d)

A comprehensive, well-structured index should be prepared;

(e) The general editor of the Guide, in consultation with the president of CHy, should adjust the outline in
order to accommodate guidance on new areas, as well as (a) above.

7.1.4
The Commission decided that guidance on the following additional subjects should be investigated and
considered for inclusion in the Guide:
(a)

Applications to irrigation, water and land management (erosion);

(b)

Standard symbols for hydrological maps and mathematical expressions, especially for use in
computerized digitization;

(c)

Analysis of data on water quality and sediment transport;

(d) Water use data;
(e)

Hydrological services in transboundary river basins;

(f)

Hydrometric measurements in small catchments and for streams under ice condiditons;

(g) Operational hydrology in urban areas;
(h)

Data acquisition and analysis for areas with scarce data;

(i)

Tropical and extra-tropical storm surges.

The Commission assigned the task of preparing material on the listed subjects to the rapporteurs concerned, who were
appointed under the relevant agend items.
7 .1.5
The Commission requested the Secretary-General to arrange for the preparation of the manuscript according
to a schedule and plan so that the manuscript whould be ready before CHy-IX (1992), in close co-operation with
rapporteurs concerned and under the overall supervision of the president and the AWG. It also confirmed the need for
the reduction of the time-lag between the preparation and printing of the Guide in all languages. The Commission
decided to appoint a Rapporteur on the Guide to Hydrological Practices, with terms of reference as given in the annex
to PartE of Resolution 1 (CHy-VIII), to act as the general editor of the Guide and, as such, to co-ordinate and monitor
inputs and assist in achieving a balanced compilation of the material.

7.1.6
The Commission noted with appreciation the material for the Guide prepared by the working groups and
rapporteurs, which would be considered for inclusion in the fifth edition. In particular, it thanked the Hydrological
Service of Canada for having prepared comprehensive contributions on water quality for both the Guide and the
Technical Regulations.
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7.2

GENERALSU~Y

TECHNICAL REGULATIONS (agenda item 7 .2)

7 .2.1
The Commission noted with satisfaction that, pursuant to the recommendations of CHy-VII, Tenth Congress
had approved all the proposed amendments to the existing Technical Regulations, Volume III- Hydrology, including a
complete new chapter on hydrological forecasting and warnings which the Commission had approved by
correspondence. The Commission also noted that, as recommended by CHy-VII, the Executive Council had approved
amendments and additions to the annex to the Technical Regulations, which included two new sections. Those
amendments which were included in the 1988 edition of Volume Ill of the Technical Regulations, came into force on
1 July 1988.
7 .2.2
The Commission then examined four other sections of the annex, which are based on ISO Standards. It
recommended in its Recommendation 1 (CHy-VIII) that the Executive Council should adopt them in accordance with
the authority delegated to it by Congress. In addition, the Commission welcomed and reviewed the draft text of the
chapter on water-quality monitoring prepared by the Working Group on Hydrological Instruments and Methods of
Observation with the co-operation of Canada. It decided that the chapter should be processed in accordance with the
relevant General Regulation of WMO and submitted for adoption by Eleventh Congress.
7 .2.3
The Commission appointed a Rapporteur on Standardization and Technical Regulations who would review,
co-ordinate and finalize all amendments and inputs to the Technical Regulations as well as monitor the standardization
efforts of CHy. His terms of reference are given in the annex to PartE of Resolution 1 (CHy-VIII).
7.3

RELATIONSHIP BETWEEN THE HOMS REFERENCE MANUAL (HRM) AND THE TECHNICAL REGULATIONS, GUIDE AND
OTHER REGULATORY AND STANDARDIZATION MATERIAL (agenda item 7.3)

7.3.1
The Commission was satisfied to note that the HRM was being closely interfaced with the Technical
Regulations and the Guide, especially in the preparation of the fifth edition of the latter. In addition, the Technical
Regulations would be cross-referenced or quoted in the Guide.
8.

Hydrological Services and networks (agenda item 8)

8.1

ROLE OF HYDROLOGICAL SERVICES IN NATIONAL ADMINISTRATIONS (agenda item 8.1)

8.1.1
The Commission expressed its appreciation to the president for initiating and conducting a survey on the role
of national Hydrological Services/Agencies in national administrations. It noted that the survey was based on the
premise that the important role of Hydrological Services/Agencies in national economies underlined the necessity of
according them a certain status within the governmental system. That was normally achieved by means of
administrative arrangements which might include:
• The establishment of a Service/Agency;
• The definition of its hierarchical position within the governmental organization(s);
• The provision of financial support for the Service/Agency;
• The establishment of administrative arrangements for the provision of services to users;
• The definition of the duties of other governmental and private agencies which were also collecting
hydrological information and their relationship to the national Hydrological Service/Agency.
Appropriate administrative arrangements could be established in a variety of ways, depending on the socio-economic
system and the structure of the governmental administration of the country and other factors. The Commission
recognized that , while satisfactory arrangements had already been made in many countries, in others there was a lack
of, or at least inadequacies in, such arrangements. It was pleased to note that 31 Members had supplied very useful
information about their current administrative arrangements, along with copies or abstracts of the law, decree or order
as applicable. However, the Commission considered that a response to the survey of 31 countries might not be
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sufficient to draw overall conclusions. Consequently, it decided that information should be sought from additional
countries.
8.1.2
A number of delegates expressed the need to broaden the scope of the project so that adequate guidance
material could be developed. Such guidance was currently needed by a number of national Hydrological Agencies
which were in the process of being reorganized and where there was also a re-evaluation being carried out of the
networks of hydrological observing stations in response to both economic and environmental constraints.
8.1.3
The Commission endorsed the view that the approach to legislation should take into account the need for
continuity of activities on water resources rather than purely administrative or institutional considerations. National
water resource legislation should specifically identify the functions and responsibilities of national Hydrological
Agencies. Should there be more than one agency involved, such legislation might provide for co-ordination of their
activities. In some cases, separate legislation might be more appropriate.
8.1.4
The Commission fully endorsed the president's proposal that CRy should prepare some general guidance as
to how such administrative and organizational arrangements might be formulated, giving as examples descriptions of
some of the existing national arrangements. The Commission also noted that, unlike air, the allocation of water
between national and international users had developed into a separate branch of law, and in recent years a considerable
body of legal literature on water had emerged. It decided that legal information pertaining to Hydrological Services
which had been collected in the context of the survey, and relevant material from other sources, should be compiled
into an appropriate publication, possibly including also some general guidance.
8.1.5
The Commission decided that those tasks could be conveniently undertaken by the Rapporteur on
Hydrological Services, who was appointed by Resolution 1 (CRy-VIII). As part of his terms of reference, given in
Part E of the annex to that resolution, the Commission also decided that the rapporteur should prepare material for
inclusion in the Technical Regulations on the functions and responsibilities of national Hydrological Services/Agencies,
as requested by Tenth Congress. Cognizant of the fact that the ultimate effectiveness of a Hydrological Service was
determined by its performance vis-a-vis the actual management of water resources, the Commission decided that the
rapporteur should also study the involvement of the Hydrological Services in water management.
8.1.6
The Commission urged Members to participate actively in the WMO Technical Conference on the Economic
and Social Benefits of Meteorological and Hydrological Services to be held in 1990 by contributing papers.
8.2

HYDROLOGICAL NE1WORK DESIGN TEGINIQUES (agenda item 8 .2)

8.2.1
The Commission considered the report of the Rapporteur on Hydrological Networks. It noted with
appreciation that he had finalized the report on design aspects of hydrological networks, which had been published in
1986 by the Netherlands TNO Committee on Hydrological Research in co-operation with WMO. It also noted that the
rapporteur had prepared proposals for amendments to the Guide, and had co-operated with the regional working groups
on hydrology in collecting and assessing information on the requirements of Members for a minimum network of basic
hydrological observing stations. Several delegates noted the valuable information on network design techniques
contained in the book by Mr J. W. van der Made (Rapporteur on Hydrological Networks) which had been distributed to
participants. The Commission acknowledged the intensive studies being undertaken on the adequacy of networks at
the regional level (as reported in paragraph 8.2.11).
8.2.2
The Commission agreed with the view of the rapporteur that network design was at present a subject of much
debate. Until recent times most networks had been established gradually, usually according to immediate and practical
needs, but a more scientific and objective base for network design was currently developing. That new approach had
been occasioned by a demand for a more intensive and rational use of water resources. Furthermore, technical facilities
had been and were becoming available that made it possible to apply more complex interpolation methods and models.
The Commission therefore decided to strengthen its activities in this field and appointed a Rapporteur on Design and
Operation of Hydrological Networks, with the terms of reference as given in Part B of the annex to Resolution 1 (CHyVIII). Among his tasks the rapporteur would assist in the HYNET project outlined in paragraph 8.2.10. The
Commission also agreed to support fully the regional efforts in this field, and requested that that rapporteur should cooperate closely with the rapporteurs of the RA WGHs on this subject, as well as with the Rapporteurs on Operational
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Hydrology of Urban Areas and on Operational Hydrology of Lakes and Reservoirs (paragraph 8.2.7) as regards
network design aspects.
8.2.3
The Commission noted that there were few components in HOMS dealing with the design of networks.
While useful components were expected to become available in due course through the WMO project on the
intercomparison of operational hydrological network design techniques (HYNET), members were encouraged to make
available techniques which they used operationally for consideration by the Advisory Working Group.
8.2.4
The Commission considered a proposal by Finland and Hungary for a project on the improvement of the
operational hydrology of lakes and reservoirs. It agreed that natural lakes and man-made reservoirs accounted for a
relatively large part of the Earth's freshwater resources and that their hydrology was somewhat different from that of
other fresh water bodies. It noted further that recent models to study such problems as internal currents and transport of
sediment and pollutants needed input data that were not normally available for lakes and reservoirs. Shoreline
observation networks on large lakes and reservoirs did not provide realistic measurements of precipitation, water level,
wind and waves because of their peripheral distributions. The Commission accepted that the project would comprise:
(a) A survey amongst Members to collect information on hydrological networks on lakes and reservoirs;
(b) An evaluation of the status of those networks and of the operational hydrology of lakes and reservoirs, in

order to determine the adequacy of the networks, and to draw up recommendations concerning the
densities of networks.
In that context the Commission was informed that the Finnish-Hungarian bilateral co-operation between the Water and
Environment Institute in Helsinki and the Research Centre for Water Resources (VITUKI) in Budapest had already
produced suitable tools for the studies envisaged. It recommended that the project should be implemented in cooperation with those two institutions.
8.2.5
The Commission considered proposals for the improvement of the operational hydrology of urban areas: the
first submitted jointly by Czechoslovakia and Hungary, and the second by Sweden. It recognized that the rapid pace
and increasing scale of urban development was a global concern and that the design and operation of storm drainage
systems for such areas, the change of groundwater levels in urban areas and the problems of sanitation affecting water
quality raised new questions in the field of operational hydrology. In view of the considerable interest of the subject,
the Commission agreed that such a project should be developed on the bases of actions similar to those proposed for
lakes and reservoirs.
8.2.6
For both projects it was proposed that the results of the evaluation should be reviewed and finalized in
seminars to be organized in co-operation with other international organizations concerned, such as the IAHR-IAWPCR
Committee on Urban Drainage and ILEC (International Lake Environment Committee) Foundation.
8.2.7
In order to co-ordinate future activities of CHy in those fields, the Commission appointed a Rapporteur on
Operational Hydrology of Urban Areas and a Rapporteur on Operational Hydrology of Lakes and Reservoirs with
terms of reference as given in PartE of the annex to Resolution 1 (CHy-VIII), to be assisted by associated rapporteurs
of CHy. With respect to network aspects, the rapporteurs should co-ordinate their activities with those of the
Rapporteur on Design and Operation of Hydrological Networks.
Several delegates were anxious that CHy should arrange for the preparation of guidance on the following
8.2.8
aspects of hydrological networks:
(a) Maintenance of networks of hydrological observing stations in order to produce reliable data for the long

time series now in great demand for studies on climate change and variability;
(b) Design and operation of networks of observing stations in small catchments and, in particular, on the

integration of those networks into the overall basic national network of hydrological stations.
In agreeing to meet those needs, the Commission decided that such guidance material should be prepared by experts
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offered by countries under the overall supervision of the CHy Rapporteur on Design and Operation of Hydrological
Networks.
8.2.9

The Commission noted with concern the following problems which were affecting a number of countries:
(a) The need to abandon hydrological stations - sometimes with long time series of valuable observations -

because of lack of funds;
(b) Acute hydrological difficulties resulting from rapid urbanization;
(c)

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

(d) The tendency to ignore the maintenance of ordinary stations when fully automatic systems were

installed at principal sites;
(e) Lack of experience and guidance on the efficient use of available but shrinking resources for the

operation of national networks of hydrological stations.
The Commission endorsed the holding of a technical conference on network design and operation in 1990 to evaluate
the results of HYNET and the WMO Basic Hydrological Network Assessment Project (BNAP) (paragraphs 8.2.10 and
8.2.11). The rapporteurs of the regional working groups dealing with assessment of network adequacy, network
operation and maintenance would participate in that conference.
WMO HYNET project

8.2.10 The Commission was pleased to note that the special WMO project on Intercomparison of Operational
Hydrological Network Design Techniques (HYNET) had been started. It expressed its appreciation to the experts from
the USA for preparing an approach for the implementation of HYNET and noted that a fully documented description of
the sample/model technology had been prepared which, starting in early 1989, would be applied by the 11 countries
participating in HYNET. Those countries would at the same time develop documented descriptions of their own
techniques on the basis of the experience with the USA sample/model.
Recommended minimum densities of networks

8.2.11
The Commission was informed that data had been collected from a number of additional countries, especially
in Africa, on the number of hydrological observing stations, classified according to physiography, climate and
population of river basins. Although the information collected was susceptible to the application of the norms for basic
networks recommended in the Guide to Hydrological Practices, in many cases it was not clear whether the number of
stations formed the total network or the basic network. The Commission also noted that a computer program had been
developed for analysing the adequacy of hydrological networks against WMO criteria.
8.2.12 In endorsing BNAP, the Commission acknowledged that the project was a repeat of that implemented in the
early 1960s on which the present Guide network norms were based with some differences. It noted that it would be
implemented in a number of WMO Regions along the following lines:
(a) All data so far collected for a Region would be arranged in a suitable format, using the available

computer software prepared for that purpose;
(b) The data for each country would then be verified and/or completed by the RA WGH member of the

country concerned, at the same time providing additional information on the minimum "basic" network
which would be required in the light of the country's physiographical, climatological and demographic
conditions. If a country was not represented in the RA WGH, other channels (e.g. aCHy member)
might be used;
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(c) Each regional working group would then be requested to assess the adequacy of the basic networks and ·

draw up recommendations applicable to its Region;
(d) The CHy rapporteur concerned would be requested to prepare general recommendations, and also

material for the Guide and Technical Regulations, based on (c) above;
(e)

8.3

A meeting of the CHy and regional association rapporteurs on hydrological networks would be arranged
to review and finalize items (c) and (d) above (see paragraph 8.2.9).

HYDROLOGICAL INFORMATION REFERRAL SERVICE (INFOHYDRO) (agenda item 8.3)

8.3.1
The Commission was pleased to note that Tenth Congress had welcomed the decision of CHy-VII to establish
a computer-based system of statistical information on activities of WMO Members in operational hydrology, called
INFOHYDRO. It noted that the INFOHYDRO Manual had been published in a looseleaf format and distributed to
Members. It endorsed the scope of that useful service and applauded plans for its expansion, firstly with the inclusion
of information mentioned in paragraph 8.2.11, secondly the summarized descriptions and availability of hydrological
data sets in international and national data banks (information which had recently been collected under INFOCLIMA, a
service operated within the World Climate Data Programme) and, thirdly, summaries of flow data collected by WMO
for the Global Runoff Data Centre (GRDC) in Koblenz (Federal Republic of Germany) (reported under agenda item
12.3).
8.3.2
The Commission noted with appreciation that, since the INFOHYDRO Manual had been distributed to
Members, some countries had provided updated information. It endorsed the recommendation of Congress that
INFOHYDRO should be regularly updated by Members, and agreed that the Secretary-General should be assisted in
that project by RA WGHs and the Rapporteur on Hydrological Services appointed under Resolution 1 (CHy-VIII).
9.

Collection and transmission of hydrological data (agenda item 9)

9.0.1
Under this agenda item, the Commission considered the report of the Working Group of Hydrological
Instruments and Methods of Observation, relevant parts of the report of the Working Group on Hydrological Data
Collection, Processing and Transmission Systems, as well as the reports of the individual Rapporteurs on Remote
Sensing Applications and Meteorological Systems for Hydrological Purposes. It noted that there were currently 121
components in the HOMS Reference Manual related to the collection and transmission of hydrological data and that
about 16 per cent of all requests registered were for components on that subject.
9.0.2
The Commission acknowledged that the chairman of the Working Group on Hydrological Instruments and
Methods of Observation had prepared a paper entitled "Viewpoints on instruments and measurement methods in
hydrology and their development". That paper, which discussed the evaluation of hydrological instruments and
measurement techniques and their likely future development trend, had been presented at the CHy Silver Jubilee
celebrations (Budapest, July 1986). A synopsis which had been published in the proceedings of the celebrations
(WMO{fD-No. 184) had also provided the basis for the working group's recommendations on future activities relating
to hydrological instruments and methods of observation.
9.0.3
The Commission was also pleased to note that a large part of the technical reports and other guidance
material produced during the intersessional period had been prepared under the terms of reference of the Working
Group on Instruments and Methods of Observation. The Commission commended the chairman and members of the
working group and the various authors for their efforts and contributions.
9.0.4
The Commission accepted the view of the Working Group on Hydrological Instruments and Methods of
Observation that there was a continuing need to monitor the technological advances in hydrological data collection and
transmission systems in order to provide appropriate guidance and/or to transfer up-to-date technology to meet the
evolving needs of Members. In particular, it agreed that its activities should include the study of integrated modes of
data acquisition comprising both in situ and teletransmission. Those views were in conformity with the priority
activities laid down in the SLTP.
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9.0.5
The Commission decided by its Resolution 1 (CHy-VIII) to establish a Working Group on Data Acquisition
and Processing Systems. It agreed that the membership of that group should include the Rapporteurs on Design and
Operation of Hydrological Networks appointed under agenda item 8.2, the Rapporteurs on Surface Water Observations,
Groundwater Observations, and Micro-electronics for Hydrological Instruments (see paragraphs 9.1.5 and 9.3.5) and
the Rapporteurs on Primary Data Processing and on Data Banks and Dissemination Systems appointed under agenda
items 10.1 and 10.2.
9.0.6
The Commission noted in addition that the projects proposed for the improvement of operational hydrology
of lakes and reservoirs and of urban areas (paragraphs 8.2.4 and 8.2.5) also covered areas of interest of the Working
Group on Data Acquisition and Processing Systems. It thus requested the rapporteurs concerned of that group to work
in close co-operation with the Rapporteurs on Operational Hydrology of Lakes and Reservoirs and of Urban Areas,
appointed under paragraph 8.2. 7.
9.0.7
With respect to urban hydrology, the Commission noted that Unesco and other organizations had already
undertaken a variety of projects including training seminars. The Commission was informed that an international
conference on urban hydrology in winter conditions would be held in Norway in March 1990.
9.0.8
The Commission was also informed that the Department of Water Resources Engineering of the University of
Lund in Sweden had been dealing with problems of hydrology of urban areas for over 20 years and that more than 150
papers had been written on the subject. The Commission welcomed the offer by Sweden to share its experience and
knowledge in this field with members of CHy.
9.1

SURFACE WATER AND SEDIMENT TRANSPORT MEASUREMENTS (agenda item 9.1)

9.1.1
The Commission noted that, in accordance with its recommendation, the reports Level and Discharge
Measurements under Difficult Conditions and Methods of Measurement and Estimation of Discharges at Hydraulic
Structures had been published as Operational Hydrology Reports No. 24 (WMO-No. 650) and No. 26 (WMO-No. 658)
respectively. In particular, it welcomed the translation of the former report into Spanish by Colombia. It also noted
that on the basis of material prepared by previous CHy rapporteurs, the Secretariat had arranged for the preparation of a
manual on operational methods for the measurement of sediment transport. The manual was currently being processed
for publication.
·
9.1.2
The Commission considered the report of the Rapporteur on Surface Water and Sediment Transport. It noted
with appreciation that he had prepared a report on new developments in instruments and methods of observation based
on material provided by nine countries in response to an inquiry. The report focused on developments of the moving
boat method, the multilayer width-integrated velocity measurement method, and ultrasonic velocity measurement by
improved pulse transit and three-point methods. The report had also been submitted for review by associate experts.
Future action required with respect to the report is recorded under agenda item 13.1.
9.1.3
The Commission was informed of the work being carried out by Canada to improve the reliability of water
quantity data measurements under ice conditions. It expressed its appreciation of Canada's offer to make the results of
that work available to CHy members.
9.1.4
Under this agenda item the Commission also considered the report of the Rapporteur on Application of
Micro-electronics to Hydrological Instruments and was pleased to note that he had also prepared a state-of-the-art
report on the subject. That report, which included material presented at the Workshop on Telemetry and Data
Transmission held in Toulouse (France, March 1987) (see paragraph 9.7.1), discussed the elements of hydrological
instrumentation, the current status of micro-electronic technology and its applications to hydrological data collection
and the transition to the use of micro-electronics by hydrological services. The report had already been reviewed by
experts, and the Commission agreed that it would serve as valuable guidance material on the subject. Its decisions
thereon were recorded under agenda item 13.1.
9.1.5
The Commission recognized that micro-electronic technology was offering new opportunities for
Hydrological Services to improve the collection and telemetry of hydrological data and that subsystems for
hydrological measurements, data storage and control and telemetry were providing new and improved levels of
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flexibility and reliability in automated hydrological data collection. It decided to appoint by Resolution 1 (CRy-VIII) a
Rapporteur on Surface Water Observations and a Rapporteur on Micro-electronics for Hydrological Instruments, whose
terms of reference are given in PartE of the annex to that resolution.
9.1.6
The Commission decided to continue studies on monitoring transport of pollutants by sediments and at the
same time to prepare guidance on the modelling of sediment transport to contribute to the study of environmental
problems discussed under agenda item 12.2. It appointed a Rapporteur on Sediment Transport whose terms of
reference are given in Part B of the annex to Resolution 1 (CRy-VIII).
9.1.7
The Commission was pleased to note the offer by China to host an RA II/RA V Regional Training
Workshop on Sediment Transport Measurement. The workshop is scheduled to be held in 1990, subject to approval by
the WMO Executive Council at its forty-first session.
9.2

INTERCOMPARISON OF INSTRUMENTS (agenda item 9.2)

9.2.1
The Commission considered the report of the Rapporteur on Intercomparison of Hydrological Instruments
and noted the current status of the project. It noted that 10 countries (Australia, Canada, China, France, Federal
Republic of Germany, Hungary, Nigeria, Poland, Thailand and the USA) had confirmed their participation and that
national testing of all three categories of instruments, suspended sediment samplers (SSS), current meters (CM) and
water level recorders (WLR) had started during the latter half of 1986. Results received from China (6 SSS), Federal
Republic of Germany (5 CM, 13 WLR), Hungary (4 SSS, 1 WLR), Thailand (1 SSS, 4 CM, 1 WLR) and the USA (2
SSS, 4 CM) had been analysed by the rapporteur and a preliminary report prepared. The Commission expressed its
appreciation to the US Geological Survey for loaning US P-61 suspended sediment samplers to several of the
participating countries to be used as the control sampler in the national testing programme. The Commission noted
with appreciation that China planned to continue the intercomparison of suspended sediment samplers in 1989 for
sediment concentrations of greater than 10 milligrammes per litre, as well as the intercomparison of bed load samplers,
and would provide a report on those tests.
9.2.2
The Commission was informed that, at the request of the president of CRy and on the advice of the AWG, the
project had been expanded to include the intercomparison of data-acquisition systems used operationally for the
collection of hydrological data, which involved the intercomparison of the technical specifications of the equipment. It
was pleased to note that, in response to an inquiry circulated in May 1987 to 27 selected countries, descriptions of 38
systems had been provided by 14 countries.
9.2.3
The Commission noted that the project was about one year behind schedule due largely to difficulties in
implementing the national testing as planned in some of the participating countries. It noted that analysis of the test
results and the data mentioned in paragraphs 9 .2.1 and 9 .2.2 respectively was under way and that a draft report was
expected to be ready by January 1989. The Commission expressed its appreciation to the rapporteur for his kind offer
to continue and complete his assignment. On the basis of that report, the newly appointed Rapporteur on Surface Water
Observations (paragraph 9.1.5) would review and update the guidelines on the selection criteria for hydrological
instruments.
9.2.4
The Commission was informed of the status of the CIMO project on the intercomparison of solid
precipitation measurement which had been initiated in 1986 with the aim of assessing the reliability of solid
precipitation measurement and the accuracy of various national measurement methods. Three reports on the project
were available. The Commission noted that the activities of that project were relevant to the development of
comparable precipitation data sets necessary for the study of the world water balance, climate studies and many other
hydrological problems and expressed its continued interest in the project.
9.3

GROUNDWATER OBSERVATIONS (agenda item 9.3)

9.3.1
The Commission considered the report of the Rapporteur on Groundwater Observations and welcomed his
preparation of drafts of three technical reports. The first of those - on the applicability of study methods for operational
purposes - was prepared on the basis of a literature survey and briefly described methods such as geophysical
prospecting and borehole logging, and isotopic and remote-sensing applications to groundwater observations which had
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been developed and/or improved in recent years. The report concluded that only the first two methods, which were
supported by computer techniques for data processing, could be considered as operational and that the others would
require further development.
9.3.2
The second report on new developments in instruments and methods for groundwater observations briefly
described four instruments: the "water-level explorer", developed in Poland to monitor rapid water-level changes, and
three data-acquisition systems developed in the USA (the EL-200 groundwater monitoring system, Steven's dataacquisition system and the Hermit data logger).
9.3.3
The Commission was informed that a preliminary report on accuracy of groundwater observations prepared
by the rapporteur was being revised by him in the light of comments provided by the president of CHy.
9.3.4
With regard to the rapporteur's task to prepare a report on quality aspects of groundwater, the Commission
noted the view of the Working Group on Hydrological Instruments and Methods of Observation that that requirement
was adequately covered in Chapter 11 of the manual on water-quality monitoring (see paragraph 9 .4.1 below), and that
therefore no further action had been required by the rapporteur on this assignment.
9.3.5
The Commission recommended that the WMO Secretariat should explore the possibility of co-operating with
the International Ground Water Modeling Center based in Indianapolis (USA) and Delft (Netherlands), over
groundwater modelling components of HOMS.
9.3.6
The Commission was of the view that the preliminary reports mentioned in paragraphs 9.3.1, 9.3.2 and 9.3.3
needed to be developed further. Its decisions thereon are recorded under agenda item 13.1. It also agreed there was a
continuing need to keep abreast of new developments in instruments and modelling techniques for groundwater
detection which could be used for operational purpoes and for the study of environemntal problems. To undertake
those tasks the Commission appointed Rapporteurs on Groundwater Observations and on Groundwater Modelling
whose terms of reference are contained in Parts Band E of the annexes to Resolution 1 (CHy-VIII).
9.4

WATER-QUALITY MONITORING (agenda item 9.4)

9.4.1
The Commission was pleased to note the publication of a manual on water quality monitoring. The manual
was published as Operational Hydrology Report No. 27 (WMO-No. 680) under the title Manual on Water Quality
Monitoring- Planning and Implementation of Sampling and Field Testing. The Commission expressed its appreciation
for the valuable assistance provided by Canada in the preparation of the Manual and to the authors for their efforts.
9 .4.2
The Commission was informed that the Rapporteur on Water Quality Observations had been unable to
perform the tasks assigned to him by CHy-VII and that the president of CHy had arranged for the main tasks to be
carried out with the assistance of various Hydrological Services. In that connection the Commission was pleased to
note that three papers had been contributed by Czechoslovakia relating to monitoring the influence of acid depositions
on the quality of inland waters. It also noted with satisfaction that Canada had prepared a report on the variation of
water-quality parameters during floods and the implications for sampling protocols and Hungary one on the accuracy of
instantaneous water-quality data derived from water-level-discharge-concentration relationships. The Commission
expressed its keen appreciation to the Hydrological Services of Canada, Czechoslovakia and Hungary for their
assistance in preparing those reports. The Commission's decisions concerning future actions in their regard are
recorded under agenda item 13.1.
9.4.3
The Commission recognized the increasing global concern on matters such as the discharge of toxic waste
and the pollution of both surface water and groundwater and agreed that there was an urgent need for the preparation of
material on the collection, processing and analysis of water quality data. It further considered that hydrology was of
prime importance in environmental matters and agreed that additional actions should be taken to advance the study of
water-quality aspects which were discussed in more detail under agenda item 12.2. Consequently, the Commission
decided to appoint a Rapporteur on Water Quality Monitoring with terms of reference as given in PartE of the annex to
Resolution 1 (CHy-VIII).
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ACCURACY OF HYDROLOOICAL MEASUREMENTS (agenda item 9.5)

9.5.1
The Commission acknowledged that the information reported in paragraphs 9.3.3 and 9.4.2 respectively on
the accuracy of groundwater observations and water-quality observations was related to this agenda item. It noted that
all material on accuracy of hydrological measurements contained in the Guide to Hydrological Practices and the
Technical Regulations had been circulated for review and comments by selected experts. The comments received had
been considered by the Working Group on Instruments and Methods of Observation and the AWG. A few editorial
changes had resulted, which had already been incorporated in the Technical Regulations.
9.6

REMOTE-SENSING APPLICATIONS (agenda item 9.6)

9 .6.1
The Commission considered the report of the Rapporteur on Remote Sensing Applications and was pleased to
note that he had prepared a technical report on the application of remote-sensing to hydrology. The report covered
general aspects of hydrology and remote-sensing techniques and discussed the current status of the hydrological
applications of those techniques. The future actions as regards that report are recorded under agenda item 13.1.
However, noting the rapid advance in the application of remote-sensing techniques, the Commission agreed with the
recommendation of the rapporteur that the report would be revised every four years in the light of technological
developments and should therefore be published in a form that would facilitate regular updating. The Commission
decided to appoint a Rapporteur on Remote Sensing for Hydrological Purposes to undertake that task, whose terms of
reference are given in the annex to Part C of the annex to Resolution 1 (CHy-VIII) (see also paragraph 11.1.1 ).
9 .6.2
The Commission noted that, in the light of comments from a number of selected experts, the rapporteur had
also finalized a report on the application of satellite data for estimation of precipitation which had been prepared during
the previous intersessional period. The Commission appreciated that that report had already been reviewed by other
experts in the field and its decisions thereon are recorded under agenda item 13.1.
9.6.3
The Commission was informed that, at the request of the Meeting of the Presidents of Technical
Commissions (Geneva, November 1985), the president of CHy, in consultation with the Rapporteur on Remote Sensing
Applications, had reviewed and refined the hydrological requirements for satellite data and products for inclusion in
WMO's consolidated set of requirements. With regard to the required variables to be observed by satellites, the
Commission noted that due consideration had been given to the five statements which had been added by the Meeting
of Experts on Satellite Service Requirements for WMO Programmes (Geneva, March 1985). These were "priority of
observation", "real-time or non real-time use of data", "data availability (continuous or discontinuous)",
"operational/research use" and "regional/global use".
9.7

TELEMETRY AND DATA TRANSMISSION, INCLUDING METEOROLOOICAL AND OTIIER SYSTEMS FOR HYDROLOOICAL
PURPOSES (agenda item 9.7)

9.7.1
The Commission was informed that, as approved by Ninth Congress, the Workshop on Telemetry and Data
Transmission for Hydrology had been organized jointly by WMO and France in Toulouse (France) in March 1987. It
was attended by about 170 participants from 40 countries. The 40 papers presented provided information on the
systems of many countries and on recent technological developments in data transmission, in particular systems using
satellites. The Commission appreciated the contribution of Mr M. Roche to the success of the workshop. The vicepresident of the Commission and three other CHy rapporteurs also participated, including Mr Chong Hwa Cheong,
CHy rapporteur on the subject, who was one of the key speakers. The Commission was also pleased to note that the
proceedings of the workshop were being published with the assistance of France.
9.7.2
With respect to the conclusions of the workshop, the Commission noted the recommendations that, within the
OHP, WMO should take the initiative to (a) compile a checklist of specifications which would facilitate the ordering of
telemetry equipment; (b) undertake performance and cost comparisons of telemetry and transmission systems in order
to provide potential users in developing countries with sound information to help them in their selection of equipment;
and (c) encourage training in these fields, placing emphasis on the production of more training manuals.
Recommendations (a) and (b) were taken into account in the assignments of the Rapporteur on Micro-electronics for
Hydrological Instruments appointed under agenda item 9.1.

- - - -
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9.7.3
The Commission considered the report of the Rapporteur on Data Transmission and Telemetry Systems. It
noted that he had kept abreast of new developments in the field and expressed its appreciation for his active role in the
workshop mentioned in paragraph 9.7.1 above. It further noted that the rapporteur had prepared part of a technical
report on guidelines on hydrological telemetry systems. The Commission agreed that the material, when completed,
should be sent for consideration by the Working Group on Data Acquisition and Processing Systems.
9.7.4
Under this agenda item, the Commission also considered a report presented by the Federal Republic of
Germany on meteorological systems for hydrological purposes. It was informed that a comprehensive report on the use
of quantitative precipitation forecasts (QPF) for hydrological purposes had been prepared by a task force established in
the Federal Republic of Germany. The report, which was available in German, was being reviewed by a number of
agencies in the Federal Republic of Germany prior to its translation into English and submission to WMO. The
Commission expressed its appreciation to the Federal Republic of Germany for its valuable efforts in that regard.
10.

Hydrological data processing, storage, retrieval and dissemination (agenda item 10)

10.0.1
Under this item the Commission considered the report of the Working Group on Hydrological Data
Collection, Processing and Transmission Systems as well as that of the Rapporteur on Areal Assessment of
Hydrological Elements. The reports of the Rapporteurs on Hydrological Network and on Data Transmission and
Telemetry Systems were considered under agenda items 8.2 and 9.7 respectively.
10.0.2 The Commission reaffirmed that both primary and secondary processing of hydrological data should remain a
priority activity of CHy and fully endorsed the emphasis given in the SLTP to the use of computers and
microprocessors for those purposes, as well as on the processing and analysis of hydrological data required for various
socio-economic sectors.
10.0.3
The Commission decided that the Working Group on Data Acquisition and Processing Systems established in
paragraph 9.0.5 should monitor the activities within CHy and other WMO bodies concerned with data-processing
systems.
10.0.4 The Commission considered the proposal of Canada to establish and operate national water-use data systems
applicable to water-resource management. The Commission noted that that proposal was in line with the SLTP
(programme 5.1), namely:
"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."
In endorsing the Canadian proposal, the Commission confrrmed that that activity would include both water
10.0.5
quantity and quality. It also recognized that national Hydrological Agencies were required to maintain an inventory of
water resources, their availability, use and expected future demands to enable governments to plan, allocate and
manage water resources. In a large majority of countries, natural hydrological regimes did not exist because of the
development of water resources to meet the increasing demands of users. Such countries were shifting from a supplyorientated water management to a water-demand management based on the concept of rational utilization of water.
Consequently, it was necessary to have an adequate water-use data base and analytical tools for assessing water-use
trends.
10.0.6 In order to carry out that activity the Commission decided to appoint a Rapporteur on Water Use Data
Systems whose terms of reference are given in Part E of the annex to Resolution 1 (CHy-VIII). The Commission
stressed that, in implementing that activity, the scope of the water-use data system should be well defined and the work
should draw on the experience of Members which already utilized such systems. Furthermore, the relevant literature
from international agencies such as the ECE, OECD and Unesco should also be considered. Guidelines should be
developed for establishing and operating a standard, internationally comparable water-use data system applicable to
water management
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PRIMARY DATA PROCESSING AND QUALITY CONTROL (agenda item 10.1)

10.1.1
The Commission noted with appreciation the report of the Rapporteur on Primary Data Processing and his
contribution (with the assistance of another Australian expert) to the preparation of a completely revised part of the
Guide. It also noted that the Guidelines for ComputerizedData Processing in Operational Hydrology and Land and
Water Management (WMO-No. 634) had been published jointly by FAO and WMO in 1985.
10.1.2 The Commission endorsed the recommendation of the working group that special importance should be given
in the Guide to the inclusion of material on quality-control aspects at the data-collection stage, in addition to quality
control at the data review, editing and processing stages. Such control was particularly important because of the rapid
increase in the use of microprocessors and telemetry systems at the sensor sites themselves. Thus the Commission
decided that that activity should be continued during the eighth intersessional period. Accordingly, it appointed the
Rapporteur on Primary Data Processing whose terms of reference are given in Part B of the annex to Resolution 1
(CHy-VIII) as member of the Working Group on Data Acquisition and Processing Systems.
10.1.3
The Commission was informed that Canada had prepared detailed guidance material on water-quality data
processing and data-quality control and that a manual had been completed on laboratory and field procedures in order
to ensure measurement accuracy. Taking into account new computer technology and new demands, a data storage and
dissemination system had been developed with the aim of providing analysed data as information to the general public
on the state of the water quality. User-friendly software in these fields had been offered by Canada to other countries.
10.1.4
The Commission also recognized the need for providing guidance on the safety of hydrological field staff and
endorsed the working group's proposal that a chapter should be prepared on safety for field staff for inclusion in the
Guide. It agreed that that work would be more appropriately carried out by the Rapporteur on Hydrological Services
(agenda item 8.1).
10.2

SYS'IEMS FOR COMPU'IERIZED DATA STORAGE, RETRIEVAL AND DISSEMINATION (agenda item 10.2)

10.2.1
The Commission noted with appreciation the report of the Rapporteur on Data Storage and Dissemination, and
his valuable contribution to the preparation of the material for the Guide. It acknowledged the action taken on data transfer
formats, and considered the inclusion of general principles in the Guide using the tested formats as illustrative examples.
10.2.2 The Commission then noted the development by the Commission for Basic Systems (CBS) of two binary
codes which could also be used for hydrological purposes. The GRIB (gridded binary) code is used for processed data
in the form of grid-point values. The experimental Binary Universal Form of Records (BUFR) code is designed.to
represent data in binary form in a logical, efficient way and is independent of any particular computer physical record,
block, or file structure. In view of the hydrological activities as foreseen in SLTP projects 51.5 and 52.4, the
Commission decided that those codes should be examined and, if appropriate, adapted for use with hydrological data.
10.2.3
The Commission was informed that in tropical regions, especially those affected by recurrent droughts and
floods, there were almost no arrangements for obtaining hydrological data on shared river basins or on a regional basis.
The Commission urged countries concerned to create regional data banks and suggested that ways and means should be
found to promote the use of WWW facilities, preferably through the· RA WGHs, which dealt with such regional
matters.
10.2.4
The Commission agreed that preparation of guidance on data storage and dissemination should be continued
and accordingly appointed the Rapporteur on Data Banks and Dissemination Systems, whose terms of reference are
given in Part B of the annex to Resolution 1 (CHy- Vlll), as a member of the Working Group on Data Acquisition and
Processing systems.
10.3

AREAL ASSESSMENT OF HYDROLOGICAL ELEMENTS (agenda item 10.3)

10.3.1
The Commission appreciated the report of the Rapporteur on Areal Assessment of Hydrological Elements,
who had assisted in completing the technical report on snow cover measurements and areal assessment of precipitation
and soil moisture, which was expected to be published in 1989 and noted that Operational Hydrology Report No. 22-
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Casebook on Operational Assessment of Areal Evaporation (WMO-No. 635) - had been published in 1985. He had
also prepared reports on snow measurement by radar, comparison of radar and precipitation gauge data in Japan and a
review report on current methods of preparing spatial data sets (gridding).
10.3.2 As regards the proposal of the rapporteur on the gridding of hydrological data, the Commission agreed that
that activity should be pursued because of its special importance to current and future projects related to areal
assessment of hydrological elements, and to the various WCP-Water projects (paragraph 12.3.5). In that matter, the
Commission noted that the problems of flow data gridding were different on the spatial scale from those on the time
scale. The Commission encouraged its members to promote studies on that aspect at the national level and thus
contribute to the work of the Rapporteur on Grid Estimates and Geographical Information Systems appointed with the
terms of reference given in Part D of the annex to Resolution 1 (CHy-VIII).
10.3.3
The Commission recalled the Swedish proposal (paragraph 8.2.5) concerning the work that should be
undertaken on preparing guidelines for the areal assessment of precipitation in urban areas. It confmned that that
activity would be covered by the Rapporteur on Data Inputs for Hydrological Models in collaboration with the
Rapporteur on Operational Hydrology of Urban Areas.
10.4

SECONDARY DATA PROCESSING AND APPLICATIONS OF HYDROLOGICAL DATA (agenda item 10.4)

10.4.1
The Commission considered the report of the Rapporteur on Secondary Data Processing and affmned that the
technical material on distribution types of extremes of rainfall and flows with emphasis on low flow values and on
methods of calculation of daily water-level means from fixed or variable interval measurement, which he had not yet
submitted, should be reviewed before further action would be decided by the president.
10.4.2 The Commission noted that the report on statistical distributions for flood frequency analysis had been
reviewed by selected CHy experts and was expected to be published in early 1989.
11.

Hydrological forecasting and modelling (agenda item 11)

11.0.1
Under this agenda item, the Commission considered the reports of its Working Group on Hydrological
Models and Forecasting and its Rapporteur on Hydrological Forecasting in Tropical Cyclone Regions. Foreseen
activities in hydrological forecasting included contributions to the International Decade for Natural Disaster Reduction
(IDNDR), which had been recently designated by the United Nations. The Technical Conference on the Hydrology of
Disasters, convened during CHy-VIII (see paragraph 17), was seen as being the first formal contribution by WMO to
theiDNDR.
11.0.2
The Commission noted that the definitions of terms used in hydrological forecasting, prepared during the previous
intersessional period, had been introduced in the Technical Regulations and in the International Glossary of Hydrology.
11.0.3
The trend towards an increase in requests for HOMS components on analysis and modelling was seen by the
Commission as being particularly significant.
11.0.4
The Commission was concerned that the Working Group on Hydrological Models and Forecasting had faced
difficulties because it had not been able to meet a second time. The need to ensure that CHy working groups should
meet at least twice during the intersessional period, the second meeting being towards the end of that period, was
highlighted.
11.0.5
The Commission considered the recommendations for future activities which had been presented by the
Working Group on Hydrological Models and Forecasting and the Rapporteur on Hydrological Forecasting in Tropical
Cyclone Regions. It also took note of the proposals presented by the president in his report to the Commission and
endorsed the implementation of a range of activities involving modelling and forecasting.
11.0.6 Under its Resolution 1 (CHy-VIII), the Commission established the Working Group on Hydrological
Forecasting and Applications for Water Management. Some of the activities of that group were seen as forming a
contribution to WCP-Water (paragraph 12.3). Since remote-sensing was particularly important as a source of information
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for hydrological forecasting and water management, the Commission decided to include, as a member of that working
group, the Rapporteur on Remote Sensing for Hydrological Purposes, whose appointment was referred to under sections 9.7
and 10.3.
11.1

INPUTS TO HYDROLOGICAL MODELS (agenda item 11.1)

11.1.1
The Commission reaffirmed the importance of input data to any consideration or use of hydrological models
of all forms. It welcomed the valuable report that had been prepared by its Rapporteur on Inputs to Hydrological
Models and reviewed the proposals for future activities in that field contained in the report of the chairman of the
Working Group on Hydrological Models and Forecasting. To undertake some of the tasks proposed, the Commission
decided to appoint a Rapporteur on Data Inputs for Hydrological Models, whose terms of reference are given.in Part C
of the annex to Resolution 1 (CHy-VIII).
11.1.2 As regards the data used in past WMO projects on the intercomparison of hydrological models and those
required for such projects in the future, the Commission recommended that the Secretariat should compile concise
descriptions of those data sets and circulate them for the information of members of the Commission and others. It was
proposed that reference to the data sets might also be included in INFOCLIMA and INFOHYDRO.
11.2

INI'ERCOMPARISON AND USE OF HYDROLOGICAL MODELS (agenda item 11.2)

11.2.1
The Commission appreciated that the report of the project on the intercomparison of models of snowmelt
runoff had been published and that the data and numerical results were available in computer-compatible form.
11.2.2 Under this agenda item, the Commission noted with appreciation the report on recently developed procedures
for low-flow and drought forecasting prepared by the Rapporteur on Hydrological Forecasting Methods.
11.2.3
The Commission also noted the report on the availability and use of hydrological models prepared by the
Rapporteur on Hydrological Models in co-operation with the Rapporteurs on Hydrological Forecasting Methods and on
Hydrological Forecasting in Tropical Cyclone Regions. It welcomed the collaboration between the Rapporteur on
Hydrological Models and the Rapporteur on Operational Hydrological Models of the RA VI Working Group on
Hydrology in revising and expanding that report on the basis of inputs from the working groups on hydrology of all six
regional associations. The Commission recommended the publication of the expanded report once the fmal inputs had
been received from the Regions. The work of the Rapporteur on Hydrological Models was greatly appreciated, not
only because of his contributions to the Operational Hydrology Programme, but also because of the inputs he had made
to WCP-Water activities and joint projects undertaken with IAHS.
11.2.4
The Commission was informed of the adoption by Congress of a new chapter for the Technical Regulations
on hydrological forecasting (paragraph 7.2.1). It expressed its appreciation to the Rapporteur on Guidance on
Hydrological Models and Forecasting for the early completion of his contribution, which had made it possible to
finalize that chapter in time for submission to Congress.

Simulated real-time operation of models
11.2.5
The Commission was very satisfied with progress in the project for a simulated real-time intercomparison of
hydrological models. A total of 14 models from 11 countries had participated, and all but one of which had been
installed at the University of British Columbia in July 1987 for the workshop on the subject and the major results were
currently being analysed. The meeting of experts recently hosted by the University of Birmingham, United Kingdom,
had made a preliminary analysis of the results and the Commission expressed its warm appreciation to Canada and to
Ireland for their support and recommended that every effort should be made to finalize the project and make its results
available at an early date.

Estimation of evapotranspiration
11.2.6
The Commission recognized the major task undertaken by the Rapporteur on Hydrological Models in
developing plans for the project on the intercomparison of methods and models for estimating area! evapotranspiration.
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It noted the valuable inputs made by the Rapporteur on Areal Assessment of Hydrological Elements and by the many

national agencies and experts who had commented on earlier drafts of the project description.
11.2.7
The Commission noted the cautious approach that had been recommended by the Advisory Working Group.
Some 21 national institutions had expressed an interest in participating by offering data sets and a total of 38 models.
Proposals for further planning meetings were noted and the Commission awaited with interest the further
implementation of that project. With regard to that general topic and in support of that project, the Commission
decided to appoint a Rapporteur on Evapotranspiration whose terms of reference are given in Part D of the annex to
Resolution 1 (CHy-VIII). The rapporteur would be a member of the Working Group on Operational Hydrology,
Climate and the Environment established under agenda item 12.

Co-ordination and future projects
11.2.8
The Commission was informed of the proposals for future intercomparison projects made by the participants
in the Workshop on Real-time Intercomparison of Hydrological Models (Vancouver, July/August 1987) and in the
Meeting of Experts on Simulated Real-time Flood Forecasting (Birmingham, United Kingdom, July 1988). More
detailed proposals, based on those made earlier, were presented by the United Kingdom and by the chairman of the
Working Group on Hydrological Models and Forecasting.
On the proposed project on methods and models used in flood forecasting on large rivers, the Commission
11.2.9
took note in particular of the suggestions made by the chairman of the current Working Group on Hydrological Models
and Forecasting. The project is summarized in Annex VI.
11.2.10 The second proposal, that concerning the use of remotely sensed data and QPFs, as inputs to models, was
considered on the basis of a proposal put forward by the United Kingdom. The project is summarized in Annex VII.
11.2.11 Following from those discussions, the Commission decided that, during the next intersessional period, efforts
should focus first on the evapotranspiration project referred to in paragraphs 11.2.6 and 11.2.7. However, efforts should
be made to develop plans for both of the projects described in Annexes VI and VII, with a view to their being
implemented in due course. The AWG was requested to review those plans at various stages so as to advise on the
feasibility of each project and on priorities for implementation. The Commission requested its Rapporteur on
Hydrological Models to assist in the planning process for the frrst project and the Rapporteurs on Remote Sensing for
Hydrological Purposes and Data Inputs for Hydrological Models to assist in planning the second project. Those
rapporteurs were also requested to assist in the implementation of the projects if either or both were to be implemented
before the end of the intersessional period.
11.2.12 Noting the project being undertaken by IIASA on decision support systems for managing large international
rivers, the Commission recommended that it should be taken into account in planning the project on the
intercomparision of flood forecasting models on large rivers. It also recommended that international river basin
commissions should be invited to participate in the project.
11.2.13 With respect to the project on the intercomparison of models using remotely sensed data and QPF, it was
recommended that contact should be made with CAS during the planning phase.
11.2.14 Echoing the views expressed by participants in the current intercomparison projects, the Commission
suggested that certain Members might wish to "sponsor" one or more of the new projects to a certain level under the
auspices of WMO. That would permit them to be planned in more detail - and possibly initiated - before CHy-IX. The
Secretariat was requested to approach Members on that matter.
11.2.15 In support of the continued work on intercomparison projects, as well as for other purposes, the Commission
appointed a Rapporteur on Hydrological Models whose terms of reference are given in Part C of the annex to
Resolution 1 (CHy-VIII).
11.2.16

The representative of IAHS proposed that a project should be undertaken on the capability of hydrological
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models to predict the impact of climate change and land-use change on streamflow. The Commission expressed
considerable interest in such a project and noted its close association with WCP-Water Project D.S and the previous
WMO model intercomparison projects. It accepted the offer of IAHS to undertake the project within the context of the
World Climate Programme and in association with CHy. The Commission requested its Rapporteur on Hydrological
Modelling for Climate Studies, appointed under agenda item 12.3, to assist in the planning of the project. It advised
that, as few current models were considered to have proven capabilities to predict the impact of climate or land-use
change, the project should concentrate over the next two to three years on defining a plan of action, compiling
information on models which might be used or developed for such a purpose and on the methodology for evaluating the
capability of models for those purposes.
11.2.17 As in the past, the Commission saw great value in the AWG having a role in monitoring and co-ordinating the
various CHy projects involving the intercomparison of hydrological models. Accordingly, it requested the group to
undertake that task on a regular basis at each of its meetings. In that regard, the Commission also took note of the
project on the improvement of operational hydrology for lakes and reservoirs (agenda items 8.2 and 9), which made use
of lake circulation models in assessing the adequacy of the network data parameters being measured. The AWG was
requested to consider the modelling activities under that project when co-ordinating those for the intercomparison of
models.

11.3

HYDROLOGICAL FORECASTING SYSTEMS (agenda item 11.3)

Under this item the Commission considered the reports of the R~pporteurs on Hydrological Forecasting
11.3.1
Systems and on Hydrological Forecasting in Tropical Cyclone Regions and noted that a report on hydrological
forecasting systems had been prepared.
·
11.3.2 To undertake further tasks in this field, the Commission decided to appoint a Rapporteur on Hydrological
Forecasting whose the terms of reference are given in Part C of the annex to Resolution 1 (CHy-VIII).
11.3.3
The contributions of the Rapporteur on Hydrological Forecasting in Tropical Cyclone Regions to the work on
flood forecasting under the Tropical Cyclone Programme were acknowledged (see also paragraph 12.5.3).
The Commission took note of the growing importance of expert systems in a wide range of operational fields
11.3 .4
and recognized their potential value in hydrological activities, particularly in forecasting. It therefore appointed a
Rapporteur on Expert Systems in Operational Hydrology, whose terms of reference are given in Part C of the annex to
Resolution 1 (CHy-VIII), to study this subject.
11.3.5
The Commission reviewed the question of verification criteria, both in relation to the intercomparison
projects undertaken as part of the OHP and with regard to activities under the World Climate Programme-Water. It
noted the proposal of the participants in the Workshop on Real-time Intercomparison of Hydrological Models that
WMO should continue to study this question and recommended that a general report on the subject should be prepared
by the Rapporteur on Hydrological Forecasting.
11.3.6
The Commission noted the work on the hydrological and meteorological aspects of landslide prediction being
undertaken by WMO in conjunction with the Tropical Cyclone Programme.
11.3.7
Under agenda item 9.4, the Commission appointed a Rapporteur on Water Quality Monitoring. However, in
view of the growing importance of water pollution and the need to forecast the quality of water bodies for a variety of
purposes, the Commission ~ppointed a separate Rapporteur on Water Quality Forecasting whose terms of reference are
given in Part C of the annex to Resolution 1 (CHy-VIII).

12.

Applications and services to water resources (agenda item 12)

12.0.1
The Commission considered that increased social values were generated by the use of hydrological data for
the design and operation of various categories of water-resource projects and, recognizing a close link with
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environmental issues, decided to establish a Working Group on Operational Hydrology, Climate and the Environment
whose terms of reference are given in Part D of the annex to Resolution 1 (CHy-VIII).
12.1

UsE OF HYDROLOGICAL DATA IN THE MANAGEMENT OF WATER RESOURCES (agenda item 12.1)

12.1.1
The Commission noted that its Rapporteur on Hydrological Information for Water-Resource Development had
met with some difficulties in carrying out the tasks assigned to him, owing to a large extent to the problems in obtaining
relevant reference material. The Commission considered that the condensed technical report on adverse effects of
insufficient or inaccurate hydrological information prepared by the rapporteur would fit well in the WMO{fD series.
12.1.2
The Commission welcomed the action taken by the Secretary-General, with the assistance of the immediate
past president of CHy, to bring together in a single operational hydrology report entitled Hydrological Data - User
Requirements and Benefit-cost Assessment, the many reports and other material on this subject prepared during its
previous intersessional period.
12.2

OPERATIONAL HYDROLOGY IN ENVIRONMENTAL MODIFICATION AND PROTECTION (agenda item 12.2)

12.2.1
In the discussion under this agenda item, the Commission recognized that any measure to monitor, modify or
protect the environment would benefit from, and invariably require, the collection and analysis of hydrological and
related data. The relationship between operational hydrology and environmental matters was therefore seen as being
very close and comprehensive.
12.2.2
The Commission took note of the action taken by the Executive Council and by Tenth Congress as a part of
the international response to the nuclear power station accident that had occurred in April 1986. It considered, in
particular, the invitation of Congress for CHy to co-ordinate the operational hydrological aspects of water pollution
resulting from accidental release of pollutants in the case of nuclear accidents and welcomed the efforts of the
president, together with the Secretariat, to develop proposals. The subsequent invitation by the Executive Council for
the Commission to develop guidance material on that subject and to evaluate models relating to the transport and
dispersion of hazardous materials was also taken into account (paragraph 4.1.3).
12.2.3
The Commission considered the role of Hydrological Services in activities designed to minimize the impact
of accidental releases of hazardous materials and called upon its members to make a substantial contribution to work in
that vital area in response to the requests of Congress and the Executive Council.
12.2.4
The Commission also considered the proposals presented by the president. It recognized that inter-Agency
co-operation would be essential to any effective action in this field, in particular with IAEA. The Commission
recommended that the Secretary-General should approach IAEA and those Members with experience in the subject to
establish a mechanism by which the requested guidance material could be prepared within a reasonable time frame. It
requested its Rapporteurs on Hydrological Interactions at the Land Surface, appointed under agenda item 12.3, to assist
the Secretariat in that work.
On the more general aspects of environmental management and protection, the Commission recalled the views
12.2.5
expressed at the Third Unesco/WMO International Conference on Hydrology - and later endorsed by Tenth Congress that WMO should devote more of its efforts to projects concerned with water-quality aspects of both surface - and
groundwater and the role of operational hydrology in environmental studies. The decisions on future activities reported
above and the appointment of a number of the rapporteurs under Resolution 1 (CHy-VIII) were made in response to the
wishes of Members in that regard. Proposals for the continuation of such activities in the future were made with regard
to the TLTP, as described in paragraph 5. The Commission was pleased to learn of the plans to convene a Symposium on
Water in the Environment with the support ofUNEP and other international organizations in 1993.
12.3

OPERATIONAL HYDROLOGY AND WORLD CLIMATE PROGRAME (WCP-WATER) (agenda item 12.3)

12.3.1
The Commission noted recent developments concerning the World Climate Programme (WCP) and the
request of Tenth Congress that CHy should give high priority to the implementation of WCP-Water projects. The
current list of projects is attached as Annex VIII.
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12.3.2 In reviewing progess in the implementation of those projects, CHy expressed its appreciation for the valuable
role played by its Rapporteur on WCP-Water. His proposals for future action were taken into consideration when
developing plans for the next intersessional period regarding that topic. The Commission reiterated its view that there
was a need for a report on the use of climate data and information. In appointing its Rapporteur on WCP-Water (see
paragraph 12.3.3 below), the Commission requested him to assemble material on the use of climate data and
information and prepare a report for presentation to CHy-IX.
12.3.3
The Rapporteur on WCP-Water submitted a draft statement on the hydrological and water resources impacts
of global climate change. The rapporteur was congratulated on the statement which was seen as being very timely and
soundly based. The potential impact of climate change on the water environment and on many water-related activities
of Members was recognized as a matter of concern, not only to hydrologists, but also to the water-resource community
and related decision-makers. The Commission therefore endorsed the statement as a very appropriate expression of its
views and requested its president to submit the statement for consideration at the next session of the Executive Council
with a view to its being circulated for comments to other international and regional organizations concerned with water
matters. It was foreseen that the statement, revised and updated as necessary, might well be presented to the Second
World Climate Conference. The statement adopted by the Commission is contained in Annex IX.
12.3.4 The Commission noted that the Fourth Planning Meeting on WCP-Water had been held at Unesco
Headquarters in Paris in September 1988 and was informed of the outcome of that meeting and of progress in the
implementation of various WCP-Water projects. It strongly endorsed the maintenance of inter-Agency co-operation in
their execution and, in particular, in their planning. It was pleased to note the inputs made to a number of projects by
experts of the Commission. It welcomed the steps taken by the regional associations to provide additional expertise in
support of many of the projects. The need for good co-ordination was recognized and it was proposed that that should
be a topic for consideration at the meetings between the president of CHy and the hydrological advisers to presidents of
regional associations. For its part and as reported, the Commission took action to ensure that it would continue to make
a direct input to WCP-Water activities during the next intersessional period and appointed a Rapporteur on WCP-Water
and a Rapporteur on Hydrological Modelling for Climate Studies whose terms of reference are contained in Part D of
the annex to Resolution 1 (CHy-VIII). The Commission also considered the activities of the Rapporteur on Grid
Estimates and Geographic Information Systems as referred to under paragraphs 10.3.2 above and noted the close link
between his terms of reference and various projects within WCP-Water.
12.3.5 'The Commission was pleased to note that, under Project A.S of WCP-Water and following the kind offer by
the Federal Republic of Germany, the Global Runoff Data Centre (GRDC) had been set up at the Federal Institute of
Hydrology in Koblenz and that it had been operational since May 1987. The present runoff data set comprised daily
flows for about 1 200 stations from 68 countries for the period 1978 to 1980 and about 860 stations from 50 countries
for the period 1981 to 1983. Monthly flows published by Unesco in Discharges of Selected Rivers of the World were
also archived in the data base. Arrangements had been made to complete the data base so as to cover the whole land
surface of the globe. At the same time, methodologies were being developed to transfer the point runoff values to
grid values and to link grid-based climate models and hydrological models. The Commission urged Members to cooperate in the completion of the global runoff data set by supplying the WMO Secretariat with flow data when
requested.
12.3.6 The Commission noted that, besides setting up a facility for flow data for use by individual scientists, the
GRDC was intended for use in conjunction with the atmospheric general circulation models and in various projects
within WCP-Water.
12.3.7 In considering the WCP-Water project on sensitivity of water-resource systems to climate variability and
change, the Commission noted the success of the IAHS/WMO/Unesco Symposium on the Influence of Climate Change
and Variability on the Hydrologic Regime and Water Resources which was convened in Vancouver in August 1987.
The Commission also considered results of a meeting on the subject held at the University of East Anglia, Norwich,
United Kingdom, in November 1987.
12.3.8 The Commission noted the latest developments in the World Climate Research Programme (WCRP) and its
Global Energy and Water Cycle Experiment (GEWEX) and in ICSU's International Geosphere-Biosphere Programmea Study of Global Change (IGBP) - and decided to appoint two Rapporteurs on Hydrological Interactions at the Land
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Surface with the terms of reference given in PartE of the annex to Resolution 1 (CHy-VIII).
12.3.9
The Commission also noted that, with the co-operation of UNEP and Unesco, the Organization was
convening a Conference on Climate and Water to be held in Helsinki, Finland, in September 1989. That conference
was being organized by Finland and convened under the auspices of WMO Regional Association VI, with major inputs
from the relevant members of RA VI. The results of that conference, focusing on Europe and adjacent Regions, would
be utilized as inputs to the Second World Climate Conference to be convened by WMO in 1990.
12.3.10 In considering major developments and current activities in monitoring, detection and impacts of possible
climatic change, the Commission decided to appoint a Rapporteur on Operational Hydrology and Climatic Change with
the terms of reference given in Part D of the annex to Resolution 1 (CHy-VIII).
12.3.11 The Commission noted the fmdings of the conference entitled The Changing Atmosphere: Implications for
Global Security, held in Toronto, Canada, in June 1988, which had considered the threats posed by the changing global
atmosphere and how those threats might be addressed. The conference had developed specific recommendations for
action for various sectors including water resources, and the Commission recognized the relevance of the conference
findings and recommendations to a number of CHy activities, as they would be implemented during the next
intersessional period, and in the formulation of the 1LTP.

12.4

HYDROLOGICAL PROBLEMS OF ARID AND SEMI-ARID REGIONS, INCLUDING DROUGHTS AND DESERTIFICATION
(agenda item 12.4)

12.4.1
Under this agenda item, the Commission noted with appreciation the reports of its Rapporteurs on
Operational Hydrology in Arid and Semi-arid Regions and on Droughts and Desertification. The Commission
endorsed the view of the latter that the report on operational hydrology aspects of desertification might fit as a chapter
in a report of a wider scope being prepared by CAgM. The Commission expressed its appreciation to the rapporteur for
the assistance he had rendered to CAgM in its work on desertification and drought probability maps.
12.4.2 The Commission's attention was drawn to the number of widespread serious droughts which had caused and
were still causing considerable economic hardship and personal suffering in many countries. It noted the state-of-theart report Hydrological Aspects of Drought, prepared by the Unesco/WMO Panel on Drought, which had been issued in
both English and French and which contained a chapter on droughts in tropical areas and suggestions for further
research. However, it was felt that the Commission should maintain an active programme of activities on that vital
problem. It expressed a willingness to continue its co-operation with other WMO technical commissions in relation to
problems of drought, in particular with CAgM, and appointed a Rapporteur on the Hydrological Aspects of Drought, as
a member of the Working Group on Operational Hydrology, Climate and the Environment, with the terms of reference
given in Part D of the annex to Resolution 1 (CHy-VIII).

12.5

HYDROLOGICAL PROBLEMS OF TROPICAL REGIONS (agenda item 12.5)

12.5.1
The Commission was pleased to note that a revised edition of the WMO Manual for Estimation of Probable
Maximum Precipitation (PMP ) (WMO-No. 332) and the report on operational hydrology in the humid tropics
(Tropical Hydrology, WMO-No. 655) had both been published. It expressed its appreciation for the generous support
provided by the USA for the work on the PMP manual.
12.5.2 Information was provided on the hydrological activities undertaken as part of the Tropical Cyclone
Programme (TCP) of WMO. The Commission welcomed the establishment by RA V of the Tropical Cyclone
Committee for the South Pacific, thus completing the set of regional bodies under this programme, and awaited with
interest the follow-up to the second session of the Committee which had been held in Brisbane in June/July 1988. That
session had considered not only the meteorological aspects of tropical cyclone warning systems, but also important
measures necessary under the hydrological and disaster prevention and preparedness elements of the Committee's
programme.
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12.5.3
While the major responsibility for hydrological activities under the TCP was seen as resting with the regional
bodies concerned, the Commission expressed support for their valuable work and reviewed the role that had been
played during the past intersessional period by the Rapporteurs on Hydrological Forecasting Systems and Hydrological
Forecasting in Tropical Cyclone Regions. The Commission noted that the technical report on hydrological forecasting
in tropical cyclone regions had been used in the compilation of the expanded report referred to in paragraph 11.2.3. It
welcomed the policy of the TCP to concentrate on activities which complemented the activities of CHy and that of the
RAWGHs.
12.5.4
At the close of discussions on agenda item 12, the Commission reiterated its desire to address more directly
those questions concerning environmental management and hazard reduction which fell within its field of
responsibility. It saw the establishment of the Working Group on Operational Hydrology, Climate and the Environment
as a major step in that direction. Also of significance was the appointment of Rapporteurs on Water Quality
Monitoring, Sediment Transport and Groundwater Modelling. The Commission was keen to ensure that the work of
those experts was co-ordinated, not only amongst themselves, but also with the other environment-related activities of
CHy and of WMO in general. It called upon the Advisory Working Group to keep under review all such activities of
the Commission and, in consultation with the Secretariat, to make recommendations as to how and when the three
independent rapporteurs referred to above might meet with each other or with one of the three subject-oriented working
groups.
13.
·13.1

.Publications and symposia (agenda item 13)
PuBLICATIONS

(agenda item 13.1)

13 .1.1
The Commission noted the report of the SecretarycGeneral on the publication of guidance and other material
in the field of hydrology and water resources and expressed its satisfaction with those publications. They were
considered to be of great value to the hydrological community, particularly in developing countries. The Commission
also expressed its satisfaction with the attractive covers appearing on the more recent reports issued in the Operational
Hydrology Report series.
13.1.2 The Commission was appreciative of the decision of the WMO Executive Council in 1988, whereby the
Secretary-General was authorized to distribute all the Operational Hydrology Reports and other programme-supporting
publications related to hydrology - together with WMO basic documents and relevant official records - free of charge to
the hydrological advisers to the permanent representatives of Members. The decision of the Executive Council also
provided for the WMO Bulletin {issued quarterly), the abridged reports of the sessions of the Commission for
Hydrology, the Executive Council, Congress and the Long-term Plan for the HWRP to be sent free of charge to
members of CHy.
13.1.3
The Commission noted that copies of the WMO Technical Regulations pertaining to hydrology were no
longer provided free of charge to members of CHy, on request, as had been the practice in the past. The request was
made that the Executive Council should reconsider its decision on that matter, in particular because of the need for
those regulations to be widely available to all Hydrological Services.
13.1.4 The Commission recognized that, due to a lack of financial resources, only a limited number of publications
could be issued during the next intersessional period and that priority would have to be given to the mandatory
publications of the Organization. The Commission noted that many publications and technical reports entrusted by
CHy-VII to its working groups and rapporteurs were in different stages of preparation while other subjects for which
guidance material should be prepared had been identified at the session.
13.1.5 The Commission was called upon to make recommendations on the future of the reports and guidance
material that had been prepared during the intersessional period. As a consequence, a small working party was
established to assist the Commission in reaching well-founded and objective decisions. The Commission endorsed the
views of that working party and its final recommendations are presented in Annex X to this report. It entrusted the
AWG with the task of reviewing the list from time to time and establishing priorities for those texts which had been
recommended for publication. Some of the technical reports and guidance material considered by the working
party had not been completed before the session. It was urged that, where the rapporteurs concerned had not been
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re-appointed by the Commission, Members would support their national experts in completing their reports as soon
as possible.
13.1.6 The Commission understood that the date for publishing a report would depend not only on when the
approved manuscript became available in final form, but also on how it fitted into the WMO Publications Programme
and the funds available for its processing. In that regard, the Commission welcomed the kind offer of Canada to assist
in editing manuscripts in English that had been selected for publication.
13.1.7 The Commission was pleased to note that, as recommended by CHy-VII, the proceedings of the Technical
Conference on the Use of Microprocessors and Microcomputers in Operational Hydrology (Geneva, September 1984)
had been published in 1985. That had been undertaken by a commercial publishing house and, in view of the desire for
a wide distribution of CHy publications and recognizing the fmanciallimitations faced by WMO, the Commission
proposed that that practice should be continued. With the understanding that no compromise should be made with
respect to the technical quality of the material, the Commission recommended that the AWG should explore other
means of distributing the results of the work of the Commission. Proposals put forward in that regard included the
distribution of material on videotape and computer-compatible media. The Commission noted with satisfaction the
increasing interest in WMO publications in hydrology and the resulting increase in sales. It noted that, while
production costs were largely financed from the budget of the Hydrology and Water Resources Programme, no funds
resulting from the sales of the publications were credited to the Programme. The Commission made a strong plea to
the Executive Council to investigate this seeming anomaly further.
13.2 .

SYMPOSIA, TECHNICAL CONFERENCES AND SEMINARS

(agenda item 13.2)

13.2.1
The Commission examined the report of the Secretary-General which contained a list of symposia, technical
conferences, workshops and seminars in the field of hydrology and water resources convened or eo-sponsored by
WMO during the last CRy intersessional period. The Commission expressed its appreciation to all the sponsors and
host countries of the meetings.
13.2.2 The Commission reviewed a list of symposia, technical conferences, workshops and seminars related to
hydrology and water resources planned for the period 1988-1991, as contained in Annex XI to this report. It noted with
satisfaction that Tenth Congress had made budgetary provision for WMO to convene or eo-sponsor a number of those
meetings during the present fmancial period and that the Secretary-General had taken action to support others requiring
no financial contribution from the Organization.
14.

Education and training (agenda item 14)

14.1

WMO ACfiVITIES IN EDUCATION AND TRAINING RELEVANT TO HYDROLOGY ANO WATER RESOURCES

(agenda item 14.1)
14.1.1
The Commission appreciated the importance given by Members to training activities in all WMO's fields of
interest, including hydrology and water resources. It welcomed the close link that had been maintained between the
Hydrology and Water Resources Programme and the Education and Training Programme.
14.1.2 The Commission was pleased to note that the WMO Guidelines for the Education and Training of Personnel
in Meteorology and Operational Hydrology (WMO-No. 258) had now been published in one volume which included
the classification of personnel in operational hydrology and the curricula for use in their training. It also appreciated
the work undertaken by the Rapporteur on Training in Hydrology in preparing further training material and compiling
reports on correspondence courses and training aids as HOMS components.
14.1.3
The Commission considered that on-the-job training was particularly effective because of its practical
orientation and the fact that it addressed the problems that were of specific importance in the country or region
concerned. The priority given by WMO to on-the-job training in technical co-operation projects was therefore strongly
endorsed. HOMS National Reference Centres were encouraged to provide the necessary training in the application of
the HOMS components that they contributed. The Commission also requested the Centres to submit additional
components for inclusion in Section Y of HOMS on training aids.
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14.1.4 In view of the difficulties faced in training technicians in developing countries, it was proposed that their
training should be included as an important element in all relevant technical co-operation projects.
14.1.5 It was observed that one of the most effective means of technology transfer and specialized training was for
staff with basic training and experience to work as members of expert teams in other countries. It was felt that that
subject and the question of on-the-job training, referred to in 14.1.3 above, should be considered further. The
Commission consequently appointed a Rapporteur on Training in Hydrology to undertake that task and to offer support
in general to WMO's education and training activities. The terms of reference of the rapporteur are given in Part E of
the annex to Resolution 1 (CHy-VIII). It was recommended that that rapporteur should take note of the training
material on environmental topics prepared jointly by Unesco and UNEP and of the work of the joint Unesco/IAHS
Panel on Hydrological Education.
14.1.6 The Commission was informed of the role played by the WMO Secretariat in the exchange of information
between Members concerning training aids, in particular the potential value of the Training Library in the Secretariat.
The relative lack of materials in the library on training in hydrology had led the Secretariat to seek information on such
materials from members of the Commission. That enquiry was welcomed by the Commission, which requested its
newly appointed Rapporteur on Training in Hydrology to assist the Secretariat in the review and analysis of the
responses received.
14.2

WMO PARTICIPATION IN TRAINING ACfNITIES OF OTIIER ORGANIZATIONS

(agenda item 14.2)

14.2.1 The Commission was informed of WMO's co-operation with Members in projects on education and training
in the field of hydrology and water resources and of participation in the training activities of other organizations in that
field and was pleased to note the high level of inter-agency collaboration.
14.2.2 While aware of the budgetary limitations faced in granting fellowships, the Commission, expressed its
appreciation for the number that had been awarded by WMO for study in operational hydrology. It recognized the
great importance of fellowships provided under UNDP projects, the Voluntary Co-operation Programme of WMO and
various bilateral and trust-fund arrangements.
14.2.3 The Commission noted with satisfaction WMO's continued sponsorships of several international postgraduate courses, training seminars and workshops on specialized subjects for professional hydrologists.

15.

Technical co-operation, VCP and related projects (agenda item 15)

15.1
The Commission noted the report by the Secretary-General on the technical assistance which WMO had
provided to its Members under various programmes. There were approximately 15 national projects and five regional
projects being executed in 1988 for which hydrology was the main subject, and a similar number of projects whose
main subject was meteorology with a substantial hydrological component. Total expenditure in hydrology activities of
technical co-operation projects was not accounted for separately but was estimated at 40 per cent of WMO's project
delivery for UNDP, which was the principal source of funds for WMO technical co-operation.
15.2
Under the UNDP system of country programming, the inclusion of hydrological projects in the country
programmes of UNDP was dependent upon the national planning authority being aware of the importance of such
projects in improving economic and social conditions. A number of UN agencies had a substantial involvement in
water-related activities and often carried out UNDP-funded projects with a substantial hydrological component. Thus,
UNDP's contribution to hydrological networks, data processing, training and related activities was considerably larger
than the amount channelled through WMO-executed projects. However, such assistance was often directed to national
agencies other than the Hydrological Service.
15.3
The Commission noted with interest the increasing relevance of hydrological technology in the form of
HOMS components for technical co-operation projects. Within that trend, the know-how and goodwill available at
HNRCs was being tapped early, in support of efficient delivery ofWMO field projects in developing countries, while at
the same time effectively strengthening international co-operation in the field of hydrology.

GENERAL SUMMARY

37

15.4
The Commission also noted with interest the use that had been made of the VCP to support the transfer of
HOMS components. A number of delegates reported on good results achieved through projects in co-operation with
WMO, and the Commission consequently asked the Secretary-General to continue efforts in trying to identify more
resources and to find new channels for technical co-operation. A relatively small allocation of funds for training in the
use of HOMS components was seen as a very effective way of providing assistance to developing countries. Such
allocations could be earmarked in national budgets, in the budget of financial and technological donors, and in WMO's
Education and Training and Hydrology and Water Resources Programmes.
15.5
The Commission expressed its full support for the technical co-operation activities of WMO in the field of
hydrology and water resources and recommended that the successfully initiated co-operation between HNRCs, the
WMO Secretariat and field projects involving hydrology should be further developed. Taking into account the strong
competition among executing agencies for hydrological projects, and in order to ensure that WMO's role in hydrology
and water resources should be visible and generally recognized, the Commission recommended that the hydrological
profession should be strongly represented in the planning and implementation of WMO's technical co-operation
activities.
16.

Co-operation with water-related programmes of other organizations (agenda item 16)

16.1

Co-OPERATION Wllli 1HE IHP OF UNESCO, INCLUDING TERMINOLOGY

(agenda item 16.1)

16.1.1
The Commission was informed of WMO's co-operation with Unesco and the Organization's support to
Unesco's International Hydrological Programme (IHP). The Commission noted with satisfaction that WMO had made
substantial inputs to those IHP projects which CHy-VII had identified to be of particular interest to WMO, and that the
Organization had co-operated with Unesco in organizing a number of meetings, as indicated under agenda item 13.2.
16.1.2 The representative of Unesco reported that, since the inception of the International Hydrological Decade in
1965, and later the International Hydrological Programme (IHP) in 1975, great progress had been achieved regarding
methodologies for hydrological studies and the development of human resources in the hydrological and other sciences.
In the next phase of the IHP (1990-1995), a greater emphasis would be placed on the role of water-resources
management for sustainable development and the adaptation and development of hydrology as a natural science able to
cope with the expected changing climate and environmental conditions. That phase - the fourth - would have as its title
"Hydrology and water resources for sustainable development in a changing environment" and would contain three subprogrammes, namely:
(a) Hydrology in a changing environment;
(b) Management of water resources for sustainable development;
(c) Education, training and public information.

He stated that, as in the past, Unesco looked forward to the continuing co-operation of WMO in the execution of the
activities in the fourth phase of the IHP.
16.1.3
The Commission acknowledged that the working agreement between the WMO and Unesco Secretariats in
the fields of hydrology and water resources had continued to be an effective mechanism for co-ordination. As foreseen
in that agreement, the joint Unesco/WMO Liaison Committee for Hydrological Activities had met at approximately
yearly intervals, while the third Unesco/WMO hydrology conference had been hosted by WMO in Geneva in March
1987 under the title: Third Unesco/WMO International Conference on Hydrology and Scientific Bases of Water
Resources Management. In addition to evaluating the progress made within the Unesco and WMO programmes in the
field of hydrology and water resources, the conference had drawn up recommendations on ·the orientation of the future
programmes of the two Organizations. The Commission was pleased to note that the conference had made particular
reference to the important role tliat both tlie OHP and HOMS could play in promoting modern technology and
improving tlie capabilities of countries to avail themselves of such technology. The Commission recognized tliat it was
partly on the basis of the recommendations of the conference that Tentli Congress had approved the WMO Second
Long-term Plan for tlie HWRP in its present form for the period 1988-1997. The Commission also noted with
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satisfaction that the important decision of Tenth Congress to reclassify CHy as a basic commission stemmed largely
from the logic propounded by the conference.
16.1.4 The Commission welcomed the joint preparation by WMO and Unesco of the second edition of the
International Glossary of Hydrology. It noted that the work had been entrusted to a joint WMO/Unesco Panel on
Terminology composed of experts nominated for the English, French, Russian and Spanish languages. The
Commission was informed that the new edition was expected to be published in 1989.
16.1.5 The Commission noted that the fourth phase of the IHP (IHP-IV) would run from 1990 to 1995 and that the
final draft plan of IHP-IV was to be submitted to the 25th General Conference of Unesco in 1989. The planned
activities appeared to fit well with the WMO Second Long-term Plan. The Commission requested its Advisory
Working Group, to review the detailed IHP programme and to consider the extent of WMO's co-operation with IHP-IV
in the light of the detailed plans for its execution as drawn up by the International Council of the IHP. The Commission
agreed that WMO's co-operation in IHP-IV would involve providing Unesco with information on relevant WMO
activities and in the planning and organization of scientific and technical meetings. The Commission requested its
president to call upon the relevant CHy rapporteurs to ensure appropriate input by WMO to the relevant IHP-IV
projects in accordance with the decisions of the WMO Executive Council.
16.1.6 The representative of Unesco noted that excellent co-operation had been maintained with WMO in activities
of common interest. He stressed the valuable contributions that WMO had made to projects of the IHP and thanked the
Commission for its input to those activities. He confirmed that, as the planning of IHP-IV proceeded, the projects in
which WMO could provide inputs would be pinpointed.
16.1.7 Following the interventions of the representatives ofUnesco, IAHS and other organizations, the Commission
made specific mention in Resolution 1 (CHy-VIII) of the need for CHy rapporteurs to take account of the work of those
organizations in fulfilling their terms of reference. It also welcomed the specific offer made by Unesco to co-operate in
the work to be undertaken by the Rapporteurs on Groundwater Observations, Sediment Transport, Groundwater
Modelling, Water Quality Monitoring and Water Quality Forecasting.
16.2

CO-OPERATION WITII TilE UN SYS'IEM (agenda item 16.2)

16.2.1
The Commission was informed of WMO's continued close co-operation with the United Nations system of
organizations. It noted that one of the principal means of co-ordinating efforts was through the United Nations ACC
Inter-Secretariat Group for Water. The Commission appreciated that WMO played an active part in the work of that
group, the activities of which had resulted in valuable information being provided to Members. Several reports on
various aspects of the follow-up to the UN Water Conference had been prepared and submitted to ECOSOC and its
Committee on Natural Resources.
16.2.2 The Commission was pleased to note that, as a further contribution to the follow'-up to the UN Water
Conference, a handbook on water-resource assessment activities, aimed at assisting countries in evaluating their
activities in this field had been prepared jointly by WMO and Unesco. The Commission welcomed the holding of joint
WMO/Unesco seminars to assist countries in applying the methodology described in the handbook. It learned that two
such seminars were to be held in 1988, one for the English-speaking countries, the other for French-speaking countries.
16.2.3 The Commission was informed that in December 1987 the UN General Assembly had passed
Resolution 42/196 designating the 1990s as the International Decade for Natural Disaster Reduction in which the
international community, under the aegis of the United Nations, would give special attention to promoting international
co-operation in the field of natural disaster reduction. It noted that the objective of the Decade was to reduce loss of
life, damage to property and the social and economic disruption caused by natural disasters, particularly in developing
countries. As disasters stemming from perturbations of the fluid Earth were amongst the most savage, the Commission
was of the opinion that WMO, with its responsibilities in operational hydrology and meteorology, was well placed to
play a leading role in the Decade. Thus, the Commission appreciated the timely action taken by its president in
arranging for the convening of the Technical Conference on the Hydrology of Disasters during CHy-VIII, thus
permitting the Commission to express its views on the subject so that they might be taken into account in the plan of
action for the WMO contribution to the Decade.
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16.2.4
In his statement, the representative of the Economic and Social Commission for Western Asia (ESCWA)
described that region as arid and semi-arid. In recognizing the growing water problems and expected future water
shortage, ESCWA was trying to strengthen its water programme to the extent possible. He mentioned some of the
salient reports and studies of ESCWA, such as the survey of water resources, the survey of the water-related activities
of governments, waste water re-use and brackish water desalination. Current and planned activities were also briefly
presented, such as the establishment of a water data bank, the use of remote-sensing techniques in assessing shared
groundwater basins and the two expert group meetings on manpower training needs in the water sector and on water
security, both to be held in Amman, Jordan, in 1989. ESCWA's initiative to design projects to attract extra-budgetary
resources was mentioned. Important projects were: the use of remote-sensing in drawing a hydrogeological map for
the ESCWA region; seawater intrusion control in freshwater; and solar and wind energy for water pumping in rural
and remote areas. He noted the wide scope for co-operation with international and regional agencies, particularly
WMO, IAEA and UNEP.
16.2.5 The UNDRO representative reported that water-related emergency relief assistance constituted about 45 per
cent of UNDRO's annual allocation for emergency grants from the United Nations regular budget. In addition to the
modest grants from the regular budget, much more relief assistance was channelled through UNDRO. UNDRO also
provided technical assistance in preparedness for and prevention of water-related disasters either individually or on a
regional basis as, for instance, that provided within the framework of the Disaster Prevention and Preparedness
Component of the WMO Tropical Cyclone Programme. Another particular field of co-operation with the Commission
for Hydrology and WMO would certainly be the programme for the International Decade for Natural Disaster
Reduction adopted by the United Nations General Assembly, which called for concerted international action, especially
in developing countries, to reduce the loss of life, damage to property and social and economic disruption caused by
natural disasters.
16.2.6 The representative of FAO informed the Commission of the present programmes of his organization in the
field of water resources for agriculture. He stressed the main interfaces between those programmes and the OHP. The
first element where such an interface existed was that concerning water for agriculture, planning and assessment. The
FAO study of water potential for irrigation in Africa was mentioned as an example. The second FAO activity was that
on water-resources development, concentrating on irrigation and drainage technology and the basic problems of smallscale irrigation projects. The third activity of FAO concerned water-resources management in food production
involving water pricing and irrigation services. The last activity was involved with environmental problems in the use
of water in agriculture, in particular waterlogging and salination and the prevention of the spreading of disease through
irrigation. This last activity was carried out by FAO jointly with UNEP and WHO. The FAO representative stressed
the importance for FAO of technology transfer and informed the Commission of the Water for Agriculture Technology
Transfer System (WATTS) which had many similarities with HOMS, although, in WATTS, much greater attention had
to be given to the socio-economic conditions in which the transfer was made. The FAO representative indicated the
interest of his organization in developing the ongoing co-operation with WMO and expressed the hope that additional
joint projects could be developed for the benefit of Member countries of both organizations.
16.2.7 The representative of WHO referred to the ACC Inter-Secretariat Group for Water which had met in October
1988 at WHO headquarters to exchange information on programmes and future plans. WHO was particularly
concerned with the International Drinking Water Supply and Sanitation Decade (IDWSSD) (1981-1990), which had
been adopted by the UN Water Conference at Mar del Plata, Argentina, in 1977. While it was certain that the
ambitious targets would not nearly be reached, the Decade had assisted developing countries in greatly improving their
programmes and infrastructures, developing human resources, adapting appropriate technologies and involving
communities, with particular emphasis on women. WHO was closely involved with other external support agencies in
planning for the years beyond the Decade. In particular, an international consultation of multilateral and bilateral
agencies in Interlaken, Switzerland, in October 1987, had agreed on global sector concepts to be followed in technical
co-operation with developing countries and had resolved that, before the end of 1988, a collaborative framework should
be established. A consultation to be held in the Hague, Netherlands, at the beginning of November 1988, would
probably set up that framework. Other contacts with WMO were referred to, such as those relating to climate and
health, water pollution control and environmental management. WHO would continue to collaborate with WMO in
areas of mutual interest in pursuit of support to Member States and the goals of sustainable development.
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16.2.8 The Commission noted with satisfaction that WMO had continued to contribute to the activities under the
International Drinking Water Supply and Sanitation Decade, launched by WHO and UNEP for the period 1981 to 1990.
The working agreement that existed with FAO had also ensured that WMO made appropriate contributions to that
organization. An example of the joint efforts by FAO and WMO was the publication in 1985 of Guidelines for
Computerized Data Processing in Operational Hydrology and Land and Water Management (WMO-No. 634).
16.2.9 The WHO representative also informed the Commission of developments in the Global Water Quality
Monitoring Programme being carried out under GEMS. That project was being conducted by WHO and UNEP with the
support of WMO and Unesco and had been in operation for over years. The WHO Collaborating Centre for Surface and
Groundwater Quality, located at the Canada Center for Inland Waters in Burlington, Ontario, co-ordinated the
programme and housed the GEMS/Water data base. The objectives of the GEMS/Water programme were to assess the
levels, trends and environmental and health impacts of freshwater pollution at the global and regional levels, promote
harmonization of methods for sampling and analysis and strengthen monitoring programmes in developing countries.
While much had been accomplished, some of the original objectives had not yet been met, particularly in terms of global
coverage of measurement stations. Reference was made to a meeting of government-designated experts held in
September 1988, which had reviewed assessment reports covering 10 years of data. That report was to be issued before
the end of 1988. The overall programme was to be reviewed in 1989 and WMO would be invited to participate in that
review. Hydrological Services were encouraged to support the GEMS/Water programme.
16.2.10 The representative of IAEA pointed out that, from the nuclear safety point of view, the IAEA looked to
hydrology both for deriving site-related design parameters and for environmental protection. The Agency gave
technical support to nuclear siting projects in Member States and hydrological aspects were always considered. Such
support had been given in Egypt, Indonesia, Iraq, Libya, Morocco, Syria, Tunisia,Turkey and Yugoslavia. The Agency
had prepared in the last 12 years, and within the framework of the Nuclear Safety Standards Programme, several
hydrology-related safety guides on dispersion in surface waters, dispersion in groundwater, and floods on river and
coastal sites. Other documents existed on such topics as the prevention and mitigation of groundwater contamination
and on floods resulting from dam failures.
16.2.11 The Commission was informed in some detail of the response of WMO to a number of recent important
developments, including the follow-up to the report of the World Commission on Environment and Development (the
Brundtland Report), the International Decade for Natural Disaster Reduction (IDNDR) and moves to develop, at interAgency level, a new strategy for the further implementation of the Mar del Plata Action Plan.

16.3

Co-operation with international river basin commissions and other governmental and nongovernmental organizations (agenda item 16.3)

16.3.1 The Commission noted with satisfaction that WMO had maintained close links with, inter alia, the Council
for Mutual Economic Assistance (CMEA), the Danube Commission, the International Commission for the Hydrology
of the Rhine Basin (CHR), the Permanent Joint Technical Commission for Nile Waters (PJTC), the Niger Basin
Authority (NBA), the Committee for Co-ordination of Investigation of the Lower Mekong Basin (MEKONG
Committee), the ICSU Scientific Committee on Water Research (COWAR), the International Association of
Hydrological Sciences (IAHS), the International Association for Hydraulic Research (IAHR), the International
Commission for Irrigation and Drainage (ICID), the ICSU Committee for Space Research (COSPAR) and the
International Organization for Standardization (ISO).
16.3.2 The representative of the Danube Commission conveyed, on behalf of the Danube Commission Secretariat,
his warm greetings and wishes for the success of the session. He welcomed the existing close co-operation between
CHy and the Danube Commission and informed the session of the work of the Danube Commission and of its annual
hydrological reports, its Hydrological Handbook and dissemination of hydrological forecasts for the river.
16.3.3 The representative of the International Commission for the Hydrology of the Rhine Basin informed the
session of the activities of his organization within the framework of WMO's OHP and Unesco's IHP. The tasks of the
Rhine Commission were: to support co-operation between the scientific hydrological institutes and hydrological
services in the Rhine Basin; to promote the exchange of data and information within the Basin; to standardize data
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bases in the Rhine Basin countries; and to exchange of the results of hydrological research. He drew attention to the
publications of the Commission, in particular Monography of the Rhine Basin.
16.3.4 The representative of the Permanent Joint Technical Commission for Nile Waters (PJTC) noted that that
Commission had been established under the Nile Waters Agreement to undertake hydrological studies of the River Nile
and its tributaries, to draw up arrangements for works constructed on the River Nile and its tributaries and to conduct
studies for the increase of the Nile yield by minimizing water loss. In view of the drought that had prevailed for almost
10 years and that had been followed in 1988 by devastating floods, it had become important to initiate and intensify
flood- and drought-forecasting systems as well as intensive studies of the morphological changes that had occurred in
extensive reaches of the Nile.
16.3.5 The Commission appreciated that co-operation with IAHS had been particularly fruitful during the last CHy
intersessional period. In addition to eo-sponsoring the Second IAHS Scientific Assembly in Budapest (July 1986) and
providing support to many of its activities, the Organization had also eo-sponsored four of the IAHS events at the
XIXth General Assembly of the IUGG held in Vancouver, Canada, in August 1987.
16.3.6 The representative of IAHS emphasized that the foundation of the successful collaboration between IAHS
and WMO was due to the complementary nature of their respective missions. The main responsibility of IAHS was in
the advancement of the science of hydrology, while the main responibility in hydrology of WMO was the sound,
practical use of that science. WMO would thus have a direct interest in basing its hydrological activities on the latest
state-of-the-art hydrology, while the interest of IAHS was in continuously raising the level of this state of the art.
Guided by that principle, IAHS offered to collaborate with all working groups of CHy and encouraged the Commission
to seek advice on scientific matters from the IAHS international commissions, committees and working groups
responsible for areas corresponding to the terms of reference of CHy rapporteurs and working groups.
16.3.7 The representative of IAHS expressed appreciation for the continuing support of WMO in its activities,
particularly the valuable assistance in the organization of various IAHS symposia and workshops and the preparation of
their proceedings. IAHS also welcomed the invitation of WMO to take part in the meetings of the CHy Advisory
Working Group, which had facilitated effective mutual co-operation. He stated that the Association was pleased to
contribute to the work of the Hydrology and Water Resources Programme, as for example in WCP-Water projects A.1
and A.3. IAHS also attached great importance to the recently created IAHS/WMO Working Group on GEWEX. In
addition, a more direct input from IAHS under the Operational Hydrology Programme was envisaged for HOMS and
other WMO activities.
16.3.8 The Commission noted that the XXth General Assembly of IUGG would be held in Vienna, Austria, in
August 1991. It also noted that the Third Scientific Assembly of IAHS would be held in Baltimore, USA, in May 1989
and that WMO had already offered its eo-sponsorship. In view of the shortage of funds available in conjunction with
such eo-sponsorship, the Commission expressed the hope that sufficient funds would be available to permit the
Organization to increase, or at least maintain, the level of WMO's support to the activities of IAHS.
16.3.9
The Commission was informed of WMO's co-operation with the International Organization for
Standardization (ISO). It noted with satisfaction that WMO had maintained liaison category A with ISO(TC-113 Measurement of Liquid Flow in Open Channels and ISO{TC-147 - Water Quality, both of which worked on topics of
relevance to the WMO Operational Hydrology Programme. (Liaison A status grants the right to submit papers, attend
meetings and participate in discussions.) The Commission noted with satisfaction that the Organization was regularly
represented at the meetings of these Committees, thus ensuring mutual co-operation and co-ordination of activities.
16.3.10 ISO!IC-113 was considered an important opportunity for WMO-ISO co-operation. A total of 38 countries
and five international organizations, including WMO, participated in TC-113. Of the 38, 27 countries were
participating in CHy-VIII and 37 were members ofCHy. The Commission was informed that TC-113 had produced 38
printed standards on topics important to the measurement of flow in open channels. At present, eight of those standards
had been adopted by CHy and four more had been proposed as annexes to the WMO Technical Regulations. The
Commission was also informed that, in the course of developing standards, the committee compiled information and
data on methods and equipment which were not suitable for inclusion in other standards. Occasionally, the committee
found that the method or equipment waS not ready for standardization. Such information was then frequently published
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in technical reports. Bearing that in mind, and noting that ISO standards were subject to frequent revisions and that it
would be difficult for CHy always to keep pace with such changes with respect to related revisions of the Technical
Regulations, the Commission agreed that the further selection and preparation of abstracts of ISO standards should be
considered on a case-by-case basis.
16.3.11 The Commission was also informed that countries could participate in the ISO standard development
programme through their National Standards Bodies. Of the 38 countries participating in ISO/fC-113, 12 countries
participated as P-members (participating) who vote and attend meetings whenever possible. The other 26 countries
participated as 0-members (observers) which were only kept informed of the work. The Commission felt that active
participation by more Members in the work of ISO/fC-113 through their National Standards Bodies would ensure
better mutual co-operation and co-ordination of activities. The Commission noted that the next meeting of ISO/fC-113
and its Sub-Committees would be held in Washington, DC, from 2 to 12 May 1989.
16.3.12 The representative of the International Institute of Applied Systems Analysis (IIASA) informed the
Commission about the Institute's research programme on water resources. Over 220 publications had been distributed,
reporting on the results of the research programme. Regions of various sizes had been selected to test and evaluate the
research results. The current IIASA activity focused on the management of transboundary conflicts in large
international river basins. Possible future directions included the impact of climate change on strategies for water
management; criteria and methods for sustainable water-resources development and the management of water-related
disasters. The speaker declared IIASA's interest in close co-operation with WMO's water resources programmes.
16.3.13 The Commission stressed the need for close co-operation between CHy and the international river basin
commissions and the other governmental and non-governmental organizations dealing with water. In view of the
anticipated increasing need for hydrological data and information, and the limited financial resources available, the
Commission agreed that a more active and explicit means of co-ordination was needed. It requested WMO to consider
what action might be taken in this regard.
16.3.14 The Commission was informed of the sixteenth session of the International Commission on Large Dams
(ICOLD) (San Francisco, June 1988). It welcomed !COLD's suggestion to collaborate with CHy in the field of design
flood and operational flood control.
16.3.15 The Commission was also informed that the twenty-second Congress of IAHR was to be held in Ottawa in
August 1989 under the theme "Hydraulics and the environment". Several topics relevant to the HWRP were expected
to be discussed.
17.

Scientific lectures (agenda item 17)

17.1
The Commission devoted one and a half days to a technical conference on the theme "Hydrology of
disasters - hydrological implications of natural disasters and those caused by man~s activities". A total of 22 papers
were presented at the conference covering the following topics:
• Hydrological problems of extreme floods and droughts;
• Hydrological consequences of earthquakes, landslides and avalanches;
• Hydrological consequences of volcanic eruptions (lava- and mudflows, melting of ice caps and glaciers);
• Hydrological problems of dam and levee rupture;
• Hydrological consequences of accidental water pollution (spillage).
17.2
The technical conference, within the limited time available, contributed significantly to the development of
awareness of the importance of the hydrological aspects of hazard mitigation and supplied some good examples. The
papers presented introduced interesting case-studies on the improvement of methodology in that field. Many of the ideas
and proposals were also introduced in the formal sessions of the Commission and were thus reflected in its final decisions.
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17.3
The Commission expressed its appreciation to the authors of the papers for their valuable contribution to the
scientific and technical discussions at the session. It recommended that the papers should be published in book form
following the precedent set by CRy-VII, provided that a satisfactory arrangement could be made with a publisher.

18.

Nomination of rapporteurs and working-group members (agenda item 18)

18.1
To carry out its programme between the eighth and ninth sessions, the Commission established an Advisory
Working Group as well as three other working groups composed of 19 experts, and appointed 13 independent
rapporteurs. The composition of those working groups, the names of all rapporteurs and their terms of reference are
given in Resolution 1 (CRy-VIII).
18.2
As far as possible, the chairmen and members of the working groups, as well as the individual mpporteurs,
were designated during the session. The president was authorized to designate substitutes should any of those selected
be unable to serve, taking into consideration the candidates whose names had already been submitted to the
Commission by Members before CRy-VIII.
18.3
The Commission requested the president of CRy and the Advisory Working Group to establish the order of
priority of working group meetings. As regards the participation of experts nominated by other governmental or nongovernmental organizations, the Commission noted that the existing working arrangements between WMO and those
organizations provided for such participation and recommended that the president and Secretary-General should take
every opportunity to invite the organizations concerned to contribute to the work of the Commission.
19.

Review of previous resolutions and recommendations of the Commission and of relevant Executive
Council resolutions (agenda item 19)

The Commission examined the resolutions and recommendations adopted at its seventh session and the
Executive Council resolution relating to CRy activities which was still in force, namely Resolution 12 (EC-XXXVII).
The decisions of the Commission in that regard are incorporated in Resolution 2 (CRy-VIII) and Recommendation 2
(CRy-VIII).
20.

Election of officers (agenda item 20)

Messrs 0. Starosolszky (Hungary) and A.J. Hall (Australia) were elected president and vice-president,
respectively, of the Commission for Hydrology for the next intersessional period.
21.

Date and place of the ninth session (agenda item 21)

21.1
There was no formal invitation from Members represented at the session, although the representatives of
Australia, Iran and Venezuela indicated that consideration was being given by their Governments to hosting the ninth
session of CRy. The Commission agreed that that session would be held in 1992 and that the date and place should be
decided by the president of the Commission in consultation with the Secretary-General.
22.

Closure of the seession (agenda item 22)

22.1
At the close of the session, the president of the Commission presented the results of a short survey he had
conducted, based on an informal questionnaire that he had distributed to participants. They were received with interest
by the participants and it was agreed that they should be considered, together with various suggestions regarding the
conduct of future CRy sessions, by the Advisory Working Group.
22.2
Mr A. Hall, speaking on behalf of the participants, expressed their appreciation to Mr 0. Starosolszky for his
efforts in ensuring the success of the session and for his guidance of its activities throughout the past intersessional
period. He thanked the Secretary-General and the Secretariat for the support and assistance they had provided during
the session and for their efficient work during the previous period.
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22.3
In acknowledging those thanks, Mr Starosolszky expressed his appreciation for the support he had received.
He thanked the Swiss Government for providing the facilities of the Geneva International Conference Centre and for
supporting the technical excursion that had been organized during the session. He also expressed his appreciation to
the interpreters and translators and to all other staff for their contribution to the success of the session.
22.4

The eighth session of the Commission for Hydrology closed at 13.00 on 4 November 1988.

RESOLUTIONS ADOYfED BY THE SESSION

1 (CHy-Vlll) -Working groups and rapporteurs of the Commission for Hydrology

THE COMMISSION FOR HYDROLOOY
NOTING:
(1) Resolution 17 (Cg-X) -Hydrology and Water Resources Programme,
(2) Resolution 25 (Cg-X) - Second WMO Long-term Plan,
(3) Resolution 8 (Cg-X) - The World Climate Programme,
(4) Resolution 3 (EC-XL)- WMO activities relating to the accidental release of hazardous materials,
(5) The report of the president of CRy,
(6) The reports of the working groups which the Commission established at its seventh session,

(7) The reports of the rapporteurs appointed by the Commission at its seventh session,
(8) The report of the Secretary-General regarding the activities of the Commission during its previous
intersessional period,
CONSIDERING:
(1) The importance of the Commission undertaking activities geared to the needs of Members and in
accordance with the Second WMO Long-term Plan, as approved by Tenth Congress,
(2) The valuable role that can be played by the experts of national agencies, as member of working groups
or as independent rapporteurs, in implementing the activities of the Commission,
(3) That the Commission has been called upon to assist in other programmes of the Organization, most
notably the World Climate Programme, the Tropical Cyclone Programme and projects related to the accidental release
of hazardous materials,
DECIDES:
(1) To re-establish the Advisory Working Group of the Commission for Hydrology with the terms of
reference given in the annex to this resolution, and to request it to act also as the Steering Committee for HOMS;
(2) To establish:
(a)

A Working Group on Data Acquisition and Processing Systems;

(b) A Working Group on Hydrological Forecasting and Applications for Water Management;

(c) A Working Group on Operational Hydrology, Climate and the Environment;
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each composed of a chairman and rapporteurs whose terms of reference are given in the annex to this
resolution;
(3) To appoint:
(a) A Rapporteur on Water"Quality Monitoring;
(b) A Rapporteur on Sediment Transport;
(c) A Rapporteur on Groundwater Modelling;

(d) A Rapporteur on HOMS;
(e) A Rapporteur on the Guide to Hydrological Practices;

(f) A Rapporteur on Standardization and Technical Regulations;
(g) A Rapporteur on Hydrological Services;
(h) A Rapporteur on Training in Hydrology;

(i)

A Rapporteur on Operational Hydrology of Lakes and Reservoirs;

(j)

A Rapporteur on Operational Hydrology in Urban Areas;

(k) A Rapporteur on Water Use Data Systems;
(l) Two Rapporteurs on the Hydrological Interactions at the Land Surface;

with the terms of reference as given in the annex to this resolution;
(4) To establish the following general terms of reference applicable to all working groups and rapporteurs:

(a) Rapporteurs are each to review the sections of the Guide and Technical Regulations relevant to their
particular areas of responsibility and prepare specific proposals for revisions and/or additions to be
included in future editions of these two publications;
(b) Rapporteurs are each to advise and assist the president of CHy, and the WMO Secretariat, as

appropriate, in the development of HOMS components and sequences within the general subject
area related to their terms of reference;
(c) Rapporteurs are to take account of the relevant activities of other international organizations

working in fields related to theirs when fulfilling the tasks specified in their individual terms of
reference;
(d) Working groups of the Commission are each to submit a final report to the president of the

Commission not later than six months before the ninth session of the Commission;

·

(e) Rapporteurs who are members of working groups are each to submit a final report to the

Commission, through the chairman of their respective working groups, at least seven months before
the ninth session of the Commission;
(f) Rapporteurs who are not members of a working group are each to submit a final report to the
president of the Commission not later than six months before the ninth session of the Commission;
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(5) To invite the experts whose names are given in the annex to this resolution to serve in the capacities
indicated therein.

ANNEX TO RESOLUTION 1 (CHy-VIII)

Composition and terms of reference of the working groups
and rapporteurs of the Commission for hydrology
as established at its eighth session
PART A

Advisory Working Group of the Commission for Hydrology
(also the Steering Committee for HOMS)

1.

President of CHy (chairman)

0. Starosolszky (Hungary)

2.

Vice-president of CHy and chairman,
CHy Working Group on Data Acquisition
and Processing Systems

A. J. Hall (Australia)

3.

Chairman, CHy Working Group on Hydrological
Forecasting and Applications for Water
Management

C. Gonzalez Carballo ·(Venezuela)

4.

Chairman, CHy Working Group on Operational
Hydrology, Climate and the Environment

H. Liebscher (Federal Republic
of Germany)

5.

Member in charge of resource strategies

M. Hudlow (USA)

6.

Member in charge of liaison with regional
associations

S. A. Ettu (Nigeria)

7.

Member in charge of liaison with regional
associations

F. Bultot (Belgium)

8.

Member in charge of users' requirements for
HOMS

ChengWeijun (China)

9.

Member in charge of training requirements and
publicity for HOMS

V. Berestov (USSR)

10. Member in charge of co-ordinating the Guide,
the Technical Regulations and the HOMS

M. Roe he (France)

Reference Manual
(a) To serve as an active intersessional management and co-ordination body for Commission affairs, in

particular:
(i)

To assist the president in proposing or taking action on urgent matters referred to the Commission
(in accordance with WMO General Regulation 144 (b));
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(ii)

To assist the president in reviewing the progress of the work of the Commission, its working
groups and rapporteurs; in co-ordinating their work to ensure that no duplication of effort occurs;
and in co-ordinating with and assisting, as appropriate, the regional association working groups on
hydrology;

(iii)

To contribute, on behalf of the Commission, to the preparation of the Third WMO Long-term Plan
with respect to hydrology and water resources and, in general, to assist the president and the
WMO Secretariat in this task, when so requested;

(iv)

To assist the president in the review of the activities of the Commission relevant to programmes of
other international organizations;

(v)

To review, consolidate and edit with respect to substance material prepared by other working
groups and rapporteurs for inclusion in the Technical Regulations, the Guide to Hydrological
Practices and the HOMS Reference Manual (HRM);

(vi)

Assisted by the WMO Secretariat, as appropriate, to co-ordinate the preparation of the fifth edition
of the Guide, taking into account the decisions of the Commission on this matter, including its
cross-referencing with the HRM;

(vii) To advise on the relationship between the HRM, the Guide and the Technical Regulations;
(b) To act as the Steering Committee for HOMS:
(i)

To advise the president on the organization and strengthening of the network of HNRCs, on the
co-ordination of inputs by the rapporteurs and working groups of CHy to HOMS and on the
implementation of HOMS in general in accordance with plans adopted by the Commission;

(ii)

To review and develop standards internal to HOMS so as to assist in the transfer of components;

(iii)

To monitor components and sequences for conformity with the Technical Regulations and
appropriate standards;

(iv)

To assess the continued adequacy of the HOMS Reference Manual to satisfy the requirements of
users and to propose improvements in substance and form;

(v)

To assist in the approval of components and sequences and in the updating of the annexes to the
Manual, as and when required;

(vi)

To assist in the assessment of users' requirements for hydrological information as they pertain to
HOMS.

PARTB
Working Group on Data AcquiSition and Processing Systems

1.

Chairman

A. J. Hall (Australia)

2.

Rapporteur on Design and Operation of
Hydrological Networks

A. R. Perks (Canada)
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(a) To serve as a focus for the integration of network design activities for water quality and quantity

and to co-operate with other rapporteurs, in particular those on the Operational Hydrology of Urban
Areas and on the Operational Hydrology of Lakes and Reservoirs;
(b) To assist in the implementation of the HYNET project;
(c) To assist the WMO Secretariat and the regional association working groups on hydrology in the

completion of the "basic network assessment" project;

(d) To prepare material on the design and operation of networks for the Guide and the Technical
Regulations based on (a), (b) and (c) above, noting that water-quality and water-use data as well as
surface and groundwater data need to be considered;
(e) To prepare the revised versions of chapters of the Guide pertaining to hydrological networks, if

needed, with the assistance of the WMO Secretariat;
(f) To review the major water-related or -affected issues identified by the Brundtland Commission
Report, e.g. desertification, deforestation of the tropical rain forests, etc., to assess the adequacy of
the hydrological networks in those areas for providing the information necessary to formulate
sustainable resource-management policies;
(g) To review the report on available methodologies for cost/benefit analysis of hydrological networks and on

integration of the design of networks for different purposes, to be prepared by an associate rapporteur.

3.

Rapporteur on Groundwater Observations

M. Abdulrazzak (Saudi Arabia)

(a) To keep abreast of new developments in networks, instruments and methods for ground water

detection and observation and to expand on the draft report prepared during the previous
intersessional period;
(b) To prepare a report on methods of groundwater detection, including instruments and techniques,

and on the experience of Members in the applicability of the methods for operational purposes;
(c) To review models and techniques for artificial recharge of aquifers, including identification of the

suitability of recharge zones by remote sensing, and to prepare a report on the subject;
(d) To review and finalize, in the light of recent publications, the material on groundwater quality

monitoring for inclusion in the fifth edition of the Guide, and to collaborate in this task with the
Rapporteurs on Water-Quality Monitoring and on Design and Operation of-Hydrological Networks;
(e) To develop methodologies for interpreting ground water data in terms of its significance in

regional/national decision-making;
(f) To assist with the activities on groundwater modelling as required

4.

Rapporteur on Surface Water Observations

J. W. van der Made (Netherlands)

(a) To keep abreast of new developments in instruments and methods of observation for surface water

under both open water and ice cover conditions, including sediment and water quality, and to
expand the report on this subject prepared during the previous intersessional period;
(b) To finalize, jointly with the Rapporteurs on Water Quality Monitoring and on Sediment Transport,

the material on surface water quality and sediment measurements for inclusion in the Guide and

RESOLUTION 1

50

Technical Regulations;
(c) To assist the Rapporteur on Water-Quality Forecasting with the preparation of a report on the

availability and use of models to simulate the release and transport of hazardous materials into
inland water bodies;
(d) To review and update the guidelines on the selection criteria for hydrological instruments which

were based on the results of the second phase of the intercomparison of hydrological instruments.
5.

Rapporteur on Micro-electronics for Hydrological
Instruments

K. Ishizaki (Japan)

(a) To carry out a survey on the use and reliability of hydrological instruments with micro-electronic

components;
(b) To incorporate findings from (a) above in the state-of-the-art report on the subject prepared during

the previous intersessional period;
(c) To prepare proposals for amendments and/or additions to the Guide and the Technical Regulations

on the use of micro-electronics for hydrological measurements in the light of recent developments.

6.

Rapporteur on Primary Data Processing

M. A. Sakho (Cote d'Ivoire)

(a) To finalize, in collaboration with the Rapporteur on the Guide to Hydrological Practices, those
chapters of the fifth edition of the Guide pertaining to primary data processing;
(b) To prepare a report on guidelines for data quality-control procedures at the data collection stage and

at the data review, editing and processing stages, taking into account the use of microprocessors and
computers, and to extract material from this report for use in (a) above;
(c)

To assist the WMO Secretariat in conducting a survey on the application of microcomputers for
data processing, and to prepare a report based on the information collected\

(d) To review the relevant Technical Regulations and to propose amendments accordingly.

7.

Rapporteur on Data Banks and Dissemination
£)'stems.

V: A. Semyonov (USSR)

(a) To assist the Rapporteur on Primary Data Processing in the finalization of chapters of the: fifth

edition of theGuide pertaining to data banks and: dissemination systems~
(h) To prepare guidelines for hydrologjcal data· banks and data dissemination systems, and on~ the

microcomputer hardware and software on which they are to operate;
(c) To examiile the bfuary codes prepared oy CBS· and· make specific proposals for their adaptation for

use with hydrologieal data;
(d) To survey· the requirements for systems for disseminating hydrological data and information to

users.
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PARTC
Working Group on Hydrological Forecasting and Applications for Water Management

1.

Chairman and Rapporteur on Water-Quality
Forecasting

C. Gonzalez Carballo (Venezuela)

(a) To collect information from Members and international river basin commissions on existing

operational water-quality forecasting systems;
(b) To report on recent trends in the development and use of operational water-quality forecasting

systems, with special emphasis on accidental pollution;
(c)

To prepare, in co-operation with the Rapporteurs on Surface Water Observations and on Sediment
Transport, a report on the availability and use of models to simulate the release and transport of
hazardous materials into inland water bodies;

(d) To prepare material on water-quality forecasting for inclusion in the Guide to Hydrological
Practices.

2.

Rapporteur on Remote Sensing for Hydrological
Purposes

A. Rango (USA)

(a) To update and/or expand the report on applications of remote sensing by satellite, radar and other

methods to hydrology in the light of recent developments;
(b) To review and report, in collaboration with CIMO, on recent developments in the applications of

radar, satellite and combined radar/satellite operational systems for hydrological purposes;
(c)

To assist the WMO Secretariat in the planning and implementation of the project on the
intercomparison of hydrological forecasting models using remotely sensed data and quantitative
precipitation forecasts;

(d) To advise and assist the president of CRy and the WMO Secretariat, as appropriate, in applications

of remote sensing to hydrology.

3.

Rapporteur on Data Inputs for Hydrological Models

J. A. Herrera (Colombia)

(a) To monitor and report on developments in relation to the operational availability of quantitative

precipitation forecasts (QPFs) and other meteorological products for use in hydrological
forecasting;
(b) To develop further the report on:
(i)

Current and new techniques used to provide inputs to hydrological models for estimates of
areal precipitation, evaporation and soil moisture, including a consideration of accuracy and
spatial variability;

(ii)

The role of geographical information systems in providing input data for hydrological
models; and

(iii)

A review of methods for quantitative inputs from snowmelt;
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(c)

4.

To assist the WMO Secretariat in the planning and implementation of the project on the
intercomparison of hydrological forecasting models using remotely sensed data and quantitative
precipitation forecasts.

A. V. Romanov (USSR)

Rapporteur on Hydrological Models

(a) To assist the WMO Secretariat in the planning and implementation of the project on flood

forecasting models on large rivers;
(b) To review the availability of models used in operational practice for the forecasting of water

temperature and related ice conditions;
(c)

To review and report on the availability of models capable of using remotely sensed and spatially
distributed data and meteorological forecasts;

(d) To monitor other new significant developments in hydrological models.

5.

Rapporteur on Hydrological Forecasting

Wang Juemou (China)

(a) To review and report on recent trends, including those involving expert systems, in the development

and use of integrated forecasting systems with special emphasis on flash flood forecasting;
(b) To undertake an evaluation of methods for the verification of hydrological forecasts which provide

feedback to the forecasting agencies with information on the effectiveness of these forecasts;
(c)

To prepare a report on the availability and use of models and methods for assessing and forecasting
in operational pmctice the consequences of flooding during storm surges;

(d) To advise and assist the WMO Secretariat, as appropriate, in support of the hydrological activities

under the TropiCal Cyclone Programme.

6.

Rapporteur on Expert Systems in Operational Hydrology

P. Bakonyi (Hungary)

(a) To review and report on the applicability and use of expert systems in hydrological modelling and

forecasting and to assess their benefits;
(b) To undertake an evaluation of the potential areas where the application of expert systems could be

beneficially applied to operational hydrology;
(c)

To undertake the tasks specified in (a) and (b) above in consultation with the Rapporteur on Data
Inputs for Hydrological Models and the Rapporteur on Hydrological Models;

(d) To report on the use of HOMS for the development and dissemination of expert systems.

PAJITD
Working Group on Operational Hydrology, Climate and the Environment

1.

Chairman and Rapporteur on WCP~Water

H. Liebscher (Federal Republic
of Germany)
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(a) To advise and assist the president of CHy and the WMO Secretariat in ensuring co-ordination and

input from CHy activities to the water-related activities under WCP, taking into account the overall
plans for these activities and related work undertaken by other international organizations involved,
in particular Unesco, the International Association of Hydrological Sciences (IAHS) and UNEP;
(b) To prepare a report on the use of climatological data and climate information in water-resource

projects;
(c)

2.

To assist the WMO Secretariat in the collection of material and the preparation of a casebook
containing information on:
(i)

Use of climatology/climate data in hydrology;

(ii)

Anthropogenic changes and runoff responses.

Rapporteur on Evapotranspiration

D. Jurak (Poland)

(a) To prepare a review of the methods used operationally within hydrological models for the

estimation of evapotranspiration;
(b) To prepare a review of those methods used to estimate areal evapotranspiration which account for

its spatial variability within basins;
(c)

3.

To assist the WMO Secretariat in the planning and implementation of the project on the
intercomparison of methods for estimating areal evapotranspiration, in consultation with the
Rapporteur on Hydrological Models.

Rapporteur on Grid Estimates and Geographic
Information Systems

T. Jutman (Norway)

(a) To assist the WMO Secretariat in the development of a methodology for the transfer of

hydrological information to grid-point or grid-area values;
(b) To assist the WMO Secretariat in the use of grid-point/grid-area data and the geographic

information systems (GIS) as input to models;
(c)

To undertake the above activities in close co-operation with the Rapporteurs on Data Inputs for
Hydrological Models and on Hydrological Modelling for Climate Studies;

(d) In collaboration with appropriate rapporteurs, to prepare a report on the use of GIS in operational

hydrology and water resources management;
(e)

4.

To prepare guidelines for the establishment of GIS in Hydrological Services.

Rapporteur on Hydrological Modelling for Climate
Studies

J. Schaake (USA)

(a) To review and report on the development of macroscale hydrology as a link between climate

models and hydrological models;
(b) To report on the applicability of various modelling techniques as a component of such a link and to

collaborate in the related projects ofWCP-Water, as appropriate;
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(c)

To identify the needs as regards the acquisition and interpretation of hydrological data for use in the
macroscale hydrology referred to under (a) above;

(d) To assist and collaborate with IAHS in the planning of a project to study the capability of

hydrological models to predict the impact of climate change and land-use change on streamflow;
(e)

5.

To review and report on other modelling and forecasting methods for including climate information
in extended stream flow forecasts for large river systems.

Rapporteur on Operational Hydrology and Climate Change

M. Beran (UK)

(a) To assist and advise the president of CHy, the WMO Secretariat and relevant rapporteurs in

activities which relate to climate change, in particular:
(i)

Impacts on water resources from expected changes in hydrological processes due to
greenhouse gases, global warming and altered precipitation patterns;

(ii)

Assessment of hydrological and water-resource needs through the use of climate change
models;

(iii)

Use of long time series of hydrological data for signal detection of ongoing climatic change;

(b) To prepare a report on the results of the use of long time series for the detection of climate change;
(c)

To prepare a casebook on the impact of climate change on hydrology and water resources;

(d) To assist WMO with the formulation of a policy document on the response of Hydrological

Services to current knowledge of climate change and its potential impacts.

6.

Rapporteur on Hydrological Aspects of Drought

...... (India)

(a) To identify at the institutional level the utilization of climatological and hydrological techniques

and their applicability for the monitoring and prediction of drought, and the control of the
hydrological and water-resource consequences of drought, e.g. desertification and climate change,
especially in tropical, arid and semi-arid environments;
(b) To develop methodologies for interpreting surface- and groundwater data and explaining their

significance for regionaVnational decision-making, particularly during periods of recurrent drought;
(c)

To review and report on recent developments in the long-range forecasting of the onset of drought
conditions based upon teleconnections and links with features such as global snow cover, seasurface temperature, atmospheric circulation and related factors, and to advise the president of CHy
on the present viability of such approaches to the mitigation of drought consequences in tropical
and sub-tropical regions;

(d) To consider the opportunitities to train personnel responsible for management of Hydrological

Services in drought-prone areas.
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PARTE

Rapporteurs who are not members of a working group

1.

Rapporteur on Water-Quaiity Monitoring

A. Demayo (Canada)

(a) To prepare a report on the integration of water quality aspects into the traditional operational

hydrology activities relating in particular to:
(i)

Design of networks and sampling strategies;

(ii)

Water data collection, storage, analysis and interpretation.

In carrying out this task the mpporteur is requested to collabomte with the Rapporteur on Design and
Opemtion of Hydrological Networks;
(b) To assist the Working Group on Operational Hydrology, Climate and the Environment in the

preparation of appropriate material related to the use of hydrological data in environmental
management, especially those relating to water quality;
(c)

To work with the Rapporteur on the Guide to Hydrological Practices in the integration of water
quality and other environmental aspects into the Guide and the Technical Regulations;

(d) To keep abreast of developments in the water quality field and to prepare a report on the subject;

2.

(e)

To review the report on exchange of pollutants between the atmosphere and river basins and lakes
to be prepared by the Rapporteur on Hydrological Interactions at the Land Surface;

(j)

To keep abreast of the activities of other international organizations in the water-quality field (e.g.
WHO, Unesco and ISO), and the use of these activities in accomplishing the goals of CHy.

Rapporteur on Sediment Transport

W. K. Sakala (Zambia)

(a) To carry out a survey and prepare a report on the availability and use of models to simulate:
(i)

Both suspended-sediment and bed-load transport;

(ii)

Environmental modification due to water and sediment withdrawal and other hydrological
changes;

(iii)

Transport of pollutants by sediments including pollutant absorption-desorption exchanges
and their influence on water quality;

(b) To carry out the work in (a) above in co-operation with the Rapporteurs on Surface Water

Observations and Water-Quality Monitoring;
(c) To review and expand, as appropriate, the material in the Guide on measurement of sediment load
(including field, laboratory and computational methods and accuracy of measurements) based on
the Manual on Operational Methods for the Measurement of Sediment Transport (WMO-No. 686)
(in preparation);
(d) To make a detailed compilation of HOMS sequences on sediment transport, including data

processing, and to pcopose additions.
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3.

Rapporteur on Groundwater Modelling

B. Berkowitz (Israel)

(a) To carry out a survey on the availability of hydrological models used operationally to locate and

study the quantity and quality of groundwater and its interactions with surface water, taking account
of the models available through the International Groundwater Modeling Center,
(b) To carry out (a) above in co-operation with activities of the Rapporteur on Groundwater

Observations and the relevant rapporteurs of the regional association working groups on hydrology.

4.

Rapporteur on HOMS

S. N. Sok Appadu (Mauritius)

(a) To survey users' experiences in applying HOMS components and to advise on methods of ensuring

an effective feedback from users to the developers of components;
(b) To develop guidance on the applicability of components for developing countries;
(c)

To advise on standardization within HOMS on the monitoring of component transfers, on the
review of components, on methods of making HOMS better known amongst hydrologists, and on
co-operation with similar technology transfer systems in other UN agencies;

(d) To assist with the development of new components and sequences, particularly with regard to the

filling of gaps, and to the use of new technology such as microcomputers.

5.

Rapporteur on the Guide to Hydrological Practices

M. Roche (France)

(a) To co-ordinate and monitor, as general editor, the preparation of the fifth edition of the Guide as a
whole;
(b) To scrutinize and evaluate all approved texts and other available material prior to its inclusion in the
Guide according to the layout approved at CRy-VIII;

(c) To identify gaps in the Guide and arrange for the preparation of the relevant texts needed to fill
them, normally through the working. groups/rapporteurs concerned;
(d) To adjust the layout if deemed necessary, fu consultation with the president of CHy, in order to
accommodate new material or to streamline the text;
(e)

To assist the WMO Secretariat in the review, streamlining and editing of individual chapters of the

Guide, in conformity with the decisions of CHy;
(f)

6.

To ensure that the Technical Regulations and the HO MS Reference Manual are suitably quoted and
cross-referenced in the Guide;

Rapporteur on Standardization and the Technical
Regulations

V. Schneider (USA~

(a) To co-ordinate and monitor preparation of all amendments and additions to· the Technical
Regulations programmed by the Commission~
(b) To assist in activities of the Rapporteur on· the Guide to Hydrological Practices and,iil particular,. to
ensure thatthe Technical RegulationS' have adeq!lllte supporting text in the Guide;
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To collect infonnation on current practices concerning the use of symbols in hydrological maps and
tables, as well as the mathematical symbols used in hydrology, and to prepare texts, if appropriate,
of a proposed standard for inclusion in the Guide and the Technical Regulations;

(d) To review the current Technical Regulations with regard to
(i)

Hydrometric measurements in small catchments;

(ii)

Operational hydrology activities in urban areas;

(iii)

Hydrometric measurements in coastal areas; and

(iv)

Forecasting of water quality, especially in case of accidental pollution;

and to prepare proposals, if necessary, on these subjects in co-operation with the other rapporteurs
concerned;
(e)

To monitor the standardization efforts of CRy and prepare a future line of action;

(j)

To monitor and keep abreast of the standards pertaining to operational hydrology promulgated by
other international organizations, including ISO, and make proposals for their adoption/adaptation
by the CRy rapporteurs concerned for inclusion in the Technical Regulations;

(g) To review and finalize all proposed amendments and additions to the Technical Regulations.
7.

Rapporteur on Hydrological Services

P. Mosley (New Zealand)

(a) To evaluate the infonnation collected through the survey on the role of national Hydrological

Services/Agencies in national administrations, and to prepare a report;
(b) To prepare, if appropriate, a compilation of the legal infonnation obtained through the survey, and

available from other sources, including general guidance on the subject for the benefit of national
Hydrological Services/Agencies concerned;
(c)

To carry out a survey and prepare a report on the involvement of Hydrological Services in activities
related to the actual management of water resources.

(d) To prepare material for inclusion in the Technical Regulations on the functions and responsibilities
of national Hydrological Services/Agencies;
(e)

To assist the WMO Secretariat in the updating and development of INFOHYDRO, as well as the
relevant parts of the WMO/Unesco handbook for national evaluation of water-resource assessment
activities;

(j)

To prepare guidelines on the safety of hydrological field staff for inclusion in the fifth edition of the
Guide.

8.

Rapporteur on Training in Hydrology
(a) To review opportunities for:
(i)

On-the-job training;

A. Acosta (Mexico)
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(ii)

The inclusion of staff from other countries in national or regional expert groups in order that
they may acquire further practical knowledge and experience;

(b) To prepare teaching material for use in WMO activities;

(c)

To assist the WMO Secretariat in the review of information received on the training aids used by
Hydrological Services and the availability of other suitable material prepared by other national and
international organizations;

(d) To review and, as necessary, update the curricula published by WMO for use in the training of
hydrologists~

9.

Rapporteur on Operational Hydrology of Lakes and
Reservoirs

L. Preobragensky (USSR)

(a) To undertake an analysis, in co-ordination with ILEC and Unesco, of information on hydrological

observations in lakes and reservoirs;
(b) To evaluate the status of the operational hydrology of lakes and reservoirs (networks, instrumentation

and methods of observation, transmission of processed data), in co-operation with ILEC;
(c)

To assist in the preparation and use of data from selected lakes and reservoirs in appropriate
numerical circulation models, in order to investigate the adequacy of the network;

(d) On the basis of these results and some selected criteria, to draw conclusions and recommend

network monitoring strategies for various types of lake and reservoir conditions;
(e) To prepare generalized recommendations based on (b) and (d) above;

(j)

To assist in preparing for a seminar to discuss the results and to finalize the texts for inclusion in the
WMO Technical Regulations and the Guide to Hydrological Practices;

(g) To co-ordinate the activities pertaining to network design with those of the Rapporteur on Design

and Operation of Hydrological Networks.

10. Rapporteur on Operational Hydrology in Urban Areas

C. Maksimovic (Yugoslavia)

(a) To undertake a survey of the networks of hydrological stations in selected urban areas of the world;
(b) To evaluate the status of the urban hydrological networks in co-operation with the recently

established International Centre for Urban Drainage (Belgrade, Yugoslavia);
(c) To study and prepare a report on the operational hydrology aspects of the urban areas, particularly

on storm drainage (e.g. network density, instruments, methods of observation, historical and realtime data collection, analysis, types of required input data for numerical storm drainage models,
review of existing model capabilities);
(d) To prepare a detailed report on the precipitation network and on methods of collection, processing

and analysis of data in urban areas, taking into account the needs of urban water management;
(e) To assist in the preparation of a seminar related to operational hydrology of urban areas under the

sponsorship of WMO, to be organized in co-operation with other international organizations such
as the IAHR-IAWPCR Committee on Urban Drainage;

I
----------~
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(f)

To prepare guidance material on operational hydrology activities in urban catchments, in close cooperation with the Rapporteur on Design and Operation of Hydrological Networks.

11. Rapporteur on Water-Use Data Systems

G. Girard (France)

(a) To identify and assess national and international activities in the field of water-use data processing,

storage and retrieval, pertaining to both quantity and quality of surface- and groundwaters;
(b) To develop guidelines for establishing and operating a standard, internationally comparable water-

use data system applicable to water management;
(c)

To describe the basic analytical techniques that will allow water-use data to be interpreted for the
management of water resources;

(d) To document and disseminate the project results and provide guidance on the improvement of

water-use data and their integration into water-resource data banks.

12, Rapporteurs on Hydrological
13. Interactions at the Land Surface

J. D. Kalma (Australia)
and I. R. Calder (UK)

(a) To review links between CRy's activities in operational hydrology with the work of international

bodies involved in environmental management, in particular the linkages with the International
Geosphere-Biosphere Programme of the International Council of Scientific Unions, the
GEMS/Water programme of WHO, and the Man and Biosphere Programme of Unesco;
(b) To prepare a report on exchange of pollutants between the atmosphere and the river basins and

lakes and to assist the WMO Secretariat with activities in this area;
(c)

To prepare a report on the potential interaction between the climate and hydrological processes at
the land surface.

2 (CHy-Vlll) - Review of the previous resolutions and recommendations of the Commission for Hydrology

THE COMMISSION FOR HYDROLOGY,
CONSIDERING that all resolutions adopted prior to its eighth session are now obsolete,
NOTING the action taken on the recommendations adopted prior to its eighth session,
DECIDES:
(1) Not to keep in force any of the resolutions of its prior sessions;
(2) To note with satisfaction the action taken by the competent bodies on the recommendations of its prior
sessions, all such recommendations now being redundant.

RECOMMENDATIONS ADOPTED BY THE SESSION

1 (CHy-Vlll) -Amendments to WMO Technical Regulations for Hydrology

THE COM1vt1SSION FOR HYDROLOGY,
NOTING:
(1) The report of the president of CHy and that of the Rapporteur on Standardization,
(2) Resolution 1 (Cg-X) and paragraph 2.2.4 of the general summary of the abridged report of Tenth
Congress,
CONSIDERING that the Technical Regulations for Hydrology need to be reviewed and made more
comprehensive,

RECOMMENDS:
(1) That the amendments to the existing Technical Regulations, Volume Ill- Hydrology, pertaining to waterquality monitoring be submitted when completed to Eleventh Congress for approval;

(2) That the proposals for amendments and additions to the annexes to the Technical Regulations,
Volume Ill - Hydrology, which are included in the annex to this recommendation be submitted to the Executive
Council for approval;
(3) That additional sections of the annexes to the Technical Regulations, Volume Ill- Hydrology, based on
ISO Standards, be submitted to the Executive Council for approval as they become available.

ANNEX TO RECOMMENDATION 1 (CHy-VIII)

Proposed amendments and additions to the annexes to
WMO Technical Regulations (1988 Edition), Volume ID - Hydrology
Definitions and proposed texts of sections IX, X, XI, XII of Annex 1
to the Technical Regulations
DEFINffiONS

Add or substitute the following definitions:

Constant-rate injection method. A method of measuring the discharge in which a tracer of known concentration is
injected at a constant and known rate at one cross-section and its dilution is measured at another section downstream
where complete mixing has taken place.
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Contracted weir. A weir having a crest that does not extend across the whole channel width.
Control section of a weir or flume. The section which induces critical flow.
Critical depth. The depth of water flowing in an open channel under conditions of critical flow.
Critical flow. The flow in which the total energy head is a minimum for a given discharge; under this condition the
Froude number will be equal to unity.

Critical velocity. (1) Velocity at critical flow in a channel; (2) Velocity at which flow changes from subcritical to
supercritical, or vice versa.

Dilution method. A method of determining the discharge of a stream by measuring the degree of dilution by the
flowing water of an added tracer solution.

Drowned (submerged) weir. A weir in which the upstream water level is affected by the downstream water level.
Head over (on) the weir. The elevation of the water above the lowest point of the crest, measured at a point upstream.
{The point of measurement depends on the type of weir used.)

Height of weir. The height from the upstream bed to the lowest point of the crest.
Injection cross-section. The cross-section on a stream at which a tracer solution is injected into the flow of water for
the purpose of measuring the discharge.

Integration (pulse or gulp injection) method. A method of measuring the discharge in which a known quantity of a
tracer is injected over a short time at one cross-section and its dilution is measured at another cross-section downstream
where complete mixing has taken place, over a period sufficient to allow all the tracer to pass that cross-section so that
the concentration/time relationship of the tracer during the sampling time can be determined.

Measuring (throated, standing-water) flume. A flume with side contractions and/or bottom contractions within which
the flow changes from subcritical to supercritical, the discharge being determined by the cross-sectional area and
velocity of flow at critical depth within the throat.

Mixing length. The minimum length of travel of a tracer after which good mixing is obtained.
Measuring reach. A reach of open channel selected for measurementof discharge.
Modular (free) flow. A flow which is not influenced by the level of water downstream ofa measuring device.
Moving-boat method. A method of measuring discharge from a boat by traversing the stream along the measuring
section whilst continuously measuring velocity, depth and distance travelled.

Nappe. The sheet of water flowing over the crest of a wall, dam, or weir erected across a stream having an upper and a
lower surface.

Sampling cross-section. The cross-section of a stream at which the dilution of the tracer solution is sampled, observed
and directly measured.

Subcritical flow. The flow in which the Froude number is less than unity and surface small disturbances will travel
upstream and downstream.

Supercritical flow. 1he flow in which the Froude number is greater than unity and small surface distUibances will travel
downstream.
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Tracer. A substance or material, commonly an ion, compound or radionuclide introduced into a flow system to follow
the behaviour of some component of that system; it is necessary for the tracer, which can be observed, to behave in
exactly the same fashion as the component to be followed, whose behaviour cannot easily be observed.
Transducer. A device which responds to a phenomenon and produces a signal which is a function of one or more
characteristics of the phenomenon.
Undercurrent. (See Density current;)

Proposed texts
IX- FLOW MEASUREMENT USING FLUMES

(See [D.1.2.] 3.1.6)*

IX~ 1

Scope and field· of application

NoTE:

(a} The material in this section of Annex 1 is based on the International Standard 4359 entitled "Liquid flow

measurements in open channels- Rectangular, trapezoidal and U-shaped flumes" of the International Organization
for Standardization (1983).
(b) Guidance on the determination of discharge is given in the Guide to Hydrological Practices (WMO-No. 168), the
Manual on Stream Gauging (WMO-No. 519), and in Use of Weirs and Flumes in Stream Gauging (WMO-No.
280).
This section specifies the functional requirements for measurement of discharge using:
(a)· Rectangular-throated flumes

(b)

Trapezoidal~throated

flumes

to conform to the requirements of Technical Regulations [D.1.2.] 3.1 and 3.6. U-throated, i.e. round-bottomed, flumes.
are seldom used for streamflow measurements, hence are not described in this section.
IX-2

Selection of type of flume

IX-2.1
The type of flume should be selected on the basis of such factors as the range of discharge to be
measured, the accuracy required, the head available and whether or not the flow carries sediment.
IX-2.2
The rectangular-throated flume, if necessary with a hump in the bed, should be used to measure
discharge in channels with relatively small variation in flow.
IX-2.3
The trapezoidal-throated flume should be used where a wide range of discharge is to be measured with
consistent accuracy and submergence is to be avoided.

*

The reference to this section in the Technical Regulations will be as follows:
[D.1.2:]3.L6
Functional requirements for. the measurement of discharge using flumes should be as specified in Annex 1, IX - Flow
measurement using flumes.
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Section of site

The guidelines for selection of the site should conform to the specifications set out in Annex 1,
Regulation VI-3.2 in general and Regulation Vl-4.16 in particular.
IX-4

Installation conditions

IX-4.1

The complete measuring installation should consist of an approach channel, a flume structure and a

downstream cha_nnel.
IX-4.2

The length of approach channel should be at least five times the water-surface width at maximum flow.

IX-4.3
If the width of the lined approach to the flume throat is less than the width of the channel, a contraction
in plan should be provided.
IX-4.4

Flow conditions in the approach channel should be as specified in Annex 1, Regulation V-3.1.

IX-5

Flume structure

IX-5.1
The structure should be rigid and watertight and capable of withstanding flood flow conditions without
damage from outflanking or downstream erosion.
IX-5.2

The centre line of the throat should be in line with the centre line of the approach channel.

IX-5.3

Subcritical flow should exist in the flume approach.

The dimensions and height of the flume should be such that it will not be submerged and the
IX-5.4
downstream water level will not affect the dtscharge.
IX-5.5

The surface of the flume should be smooth (concrete, galvanized steel or other non-corrodible material).

IX-5.6
If the streambed downstream of the structure is erodible, the bed should be lined in order to avoid
excessive scouring and thus avoid accumulation of bed material which may raise the water level sufficiently to drown
the structure.
X-6

Maintenance
The structure should be maintained in the manner specified in Section 8, Regulation 5.

IX-7

Measurement of head

IX-7.1
The head upstream of the flume throat should be measured by an appropriate water-level measuring
device as described in Annex 1, II- Water-level measuring devices.
IX-7.2
The head-measuring section should be located at a distance of between three and four times maximum
head upstream of the leading edge of the entrance transition.
X-8

Rectangular-throated flume

NoTE: There are three types of rectangular-throated flumes:
(a) With side contractions only;

(b) With bottom contraction (hump) only;
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(c) With both side and bottom contractions.

The type to be used depends on downstream conditions at various rates of flow, the maximum rate of flow, the
permissible head loss and the limitations of the ratio of the head to the throat width, and whether or not the stream
carries sediment.

The following limits of application should be observed:

IX-8.1

(a) The lower limit of the head should not be less than 0.05 m or 5 per cent of the length of the throat, whichever is the

greater;
(b) The upper limit of the ratio of the areas of the throat and the approach channel should not exceed 0.7;
(c) The width of the throat should be not less than 0.10 m;

(d) The ratio of the head to the throat width should not exceed 3;
(e) The head should not exceed 2 m;

(f) The ratio of the head to the length of the throat should not exceed 0.50; for maximum head the ratio may be
allowed to rise to 0 .67, resulting in an additional uncertainty of 2 per cent;
(g) To ensure modular (free} flow conditions the dimensions of the flume should be such that the total head upstream is

at least 1.25 times that downstream at all rates of flow.
IX-82

Computation of the stage-discharge relationship

IX-8.2.1

The stage-discharge relation for a particular flume should be obtained by considering a series of values
of water levels (heads) and computing the corresponding discharges using the discharge equation:

where· Cv

is a coefficient allowing for the effect of approach velocity on the measured head upstream of the throat;

C(l

is a coefficient allowing for the boundary effect on the measured values of b and h, including the effect

b
h

of head losses (coefficient of discharge);
is the width of the flume throat;
is the head measured on the flume gauge.

The coefficients Cv and Cd are obtained from ready-made tables and diagrams which are given in the Manual on

Stream Gauging (WMO-No. 519)~
IX-8.2.2
The equation should always be checked against a few direct measurements obtained by other means (e.g.
current meter). If the discharge values obtained from the equation deviates from the corresponding measured discharge
values, the coefficients of the equation should be adjusted accordingly. The acceptable deviation may be estimated as
indicated in Annex 1, Regulations under VITI-3 -Nature of errors.

rx:.9

Thapezoidal-throated flume

N o T E: Trapezoidal·throated flumes may be designed to cope with many different flow conditions, and the optimum
throat geometry (i.e. bed width and side slopes) will depend on the range of flow to be measured and on the
characteristics of the stream or channel in which it is to be installed.
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The following limits of application should be observed:

IX-9.1

(a) The lower limit of the head should not be less than 0.05 m or 5 per cent of the length of the throat, whichever is the

greater;
(b) The ratio of areas of the approach channel and the throat should be such that the Froude number, Fr, in the
approach channel does not exceed 0.5 at any discharge; in some situations (for example when coarse sediment
would deposit in the approach channel), Fr should be allowed to rise to 0.6, resulting in an additional uncertainty of
2 per cent for 5 < Fr < 6;
(c) The bed width of the throat should be not less than 0.10 m;

(d) The bed should not exceed 2 m;
(e) At all elevations, the width between the throat walls should be less than the width between the approach channel

walls at the same elevation;

(f) The ratio of the head to the length of the throat should not exceed 0.50; for maximum head the ratio may be
allowed to rise to 0.67, resulting in an additional uncertainty of 2 per cent;
(g) To ensure modular (free) flow conditions at various throat expansions the dimensions of the flume should be such

that the minimum ratio of the total head upstream to that downstream should be as follows:
(i)

1.10 for 1 in 20 each side;

(ii) 1.20 for 1 in 10 each side;
(iii) 1.25 for 1 in 6 each side;
(iv) 1.35 for 1 in 3 each side.

Computation of the stage-discharge relationship

IX-9.2

NoTE: The discharge equation for the trapezoidal flume is expressed as follows:

is a coefficient allowing for the effect of approach velocity on the measured head upstream of the throat;
is a coefficient which takes into account the non-rectangular flow section;
is a coefficient allowing for the boundary effect on the measured values of b and h, including the effect

b
h

of head losses (coefficient of discharge);
is the width of the flume throat at the bed;
is the head measured on the flume gauge.

The direct application of this equation is not very convenient because the gauged head is different from the total head.
A theoretical calibration for a range of discharge in one computation using a technique of successive approximation is
therefore recommended.

IX-10

Uncertainty of measurement

The overall uncertainty of measurement should be estimated according to Annex 1, VIII - Estimation of uncertainty of
discharge measurements. The following factors should be taken into account:
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(a) The standard of construction and the finish of the flume surface;
(b) The uncertainty of the formula for the coefficient for discharge;
(c) The uncertainty of the velocity of approach coefficient;
(d) A correct application of the installation requirements;

(e) The uncertainty of measurement of the geometry of the flume;

(f) The uncertainty of the measured head.

X- DILUTION METHODS FOR MEASUREMENT OF FLOW
(See [D.1.2.] 3.1.7)*

X-1

Scope and field of application

NOTE:

555 entitled "Liquid flow measurement
in open channels - Dilution methods for measurement of steady flow. Part 1: Constant-rate injection method
(1973); Part 2: Integration method (1987); and Part 3: Constant-rate injection method andintegration method using
radioactive tracers (1982)" of the International Organization for Standardization.

(a) The material in this section of Annex 1 is based on International Standard

(b) Detailed guidance on dilution methods is given in the Guide to Hydrological Practices (WMO-No. 168).

This section specifies the conditions and requirements for the use of dilution methods for measurement of discharge in
open channels, to meet the requirements of Technical Regulations [D.1.2.] 3.1 and 3.6.

X-2

Principle of method

NoTE:

(a) A tracer liquid is injected into a stream and a sarnple(s) of water is (are) taken at a point downstream, where the

tracer has been mixed uniformly throughout the cross-section. The dilution of the tracer is a measure of discharge.
(b) The method is particularly suitable for measurement of discharges in turbulent streams where other methods do not

appiy.
At the sampling cross-section of the stream the tracer-water mixture must be absolutely complete and uniform.

*

The reference to this section in the Technical Regulations will be as follows:
[D.l.2.]3.1.7
Conditions and requirements for the use of dilution methods for measurement of discharge in open channels should be as
specified in Annex 1, X - Dilution methods for measurement of flow.
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Characteristics of injected tracer

N o T E: The tracer may be a chemical or a fluorescent dye or a radioactive isotope and may be injected gradually
(constant-rate method) or suddently (gulp, pulse or integration method).

X-3.1

The tracer should comply with the following requirements. It should:

(a) Dissolve readily in water at ordinary temperatures;
(b) Not react with water, matter carried in solution and suspension, material which forms the channel or sampling

systems or containers used in the analysis of the samples;
(c) Only exist in the stream water at background levels which are known, relatively low and preferably stable with

time;
(d) Not be retained by sediments, plants or organisms, by stream-bed material or by containers and sampling systems

used;
(e) Be stable under environmental influences such as sunlight and pH changes in the measuring reach;

(j) Not have any harmful effects on human and aquatic life in the concentrations used;
(g) Be measureable with precision at concentrations compatible with the accuracy desired and with the quantity of

tracer it is convenient to inject;
(h) Be low in cost.

X-3.2
The handling of radioacive tracers and their use must conform with the regulations or decreed safety
laws of the country concerned.

NoTE: Detailed guidance on this question is given in the IAEA Guide to safe handling of radioisotopes in hydrology,

Safety Series No. 20.

X-4

The measuring reach

X-4.1

A measuring reach should be as narrow and turbulent as possible, free of dead-water zones and with
numerous transverse currents. Reaches with much aquatic growth and braided streams should be avoided.

X-4.2
The length of the measuring reach should be as short as possible but sufficient to assure a uniform
dilution of the tracer at the sampling cross-section.
NOTE:
(a) A first test of the suitability and length of the measuring reach can be made by injecting a concentrated solution of

a strong dye, such as fluorescein, at the potential injection cross-section. A visual study of the diffusion of the dye
will show whether there are any dead zones and what should be the minimum distance between the injection and
sampling cross-sections.
(b) The mixing length, being a function of discharge, may be adequate for a moderate discharge but insufficient at

lower or higher discharges.
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X-4.3

There should be no loss or gain of water in the measuring reach.

NOTE:

(a) Measurements can be made in case of inflow (tributaries or springs) into the measuring reach provided mixing is

complete at the measuring cross-section. The measured flow then includes the inflow.
(b) Measurements can be made if there is a loss in the measuring reach, provided that mixing is complete before the

loss. The measured flow is then the flow upstream of the leakage and not at the sampling section.
X-5

Sampling

N o T E: Sampling and monitoring of a tracer at the measuring cross-section can be done by discrete samples analysed

in a laboratory or in situ by detection probes: conductivity or ion-detection electrodes for chemical tracers, fluorimeters
for dye tracers and scintillation detectors for radioactive tracers.
X-5;1

Constant-rate injection method

X-5.1.1
The tracer solution should be prepared in a separate tank with water from the stream to be measured and
should be as homogeneous as possible.
X-5.1.2

This solution should be injected at a constant and measured rate of flow.

X-5.1.3
The measurement of injection rate should be made with a precision compatible with the required overall
precision of discharge measurement.
The duration of injection should be such that a steady concentration regime is established in the
X-5.1.4
measuring cross-section for a sufficient length of time, generally 10 to 15 minutes.
N o T E: The required duration generally varies directly with the length of the reach and the extent of the
zones, and inversely to the mean velocity of the water.
X-5.15

dead~water

Samples for determination of tracer concentrations should be taken:

(a) Upstream of the point of injection:
(b) Of the tracer solution to be injected;
(c) In the measurement cross~section before the injection and when the concentration has attained a steady value, by

continuous recording or by discrete sampling.

X-5.2

Integration method

X-5.2.1
The appropriate quantity of concentrated tracer solution should be diluted with water from the stream in
the injection vessel, and the exact volume of the solution should be known.
X-5.2.2
The injection should be made by pouring the contents of the container into the channel at the head of the
measuring reach; the container should be rapidly rinsed with stream water and the washings transferred into the
channeL
X-5.2.3

Samples should be taken

(a) Upstream of the injection cross-section before and after the injection;
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(b) Of the injection solution;
(c) In the measuring cross-section before, during and after passage of the tracer either by continuous monitoring or by
discrete sampling.

XI- ECHO SOUNDERS FOR WATER DEPTH MEASUREMENTS
(See [D.l.2.] 3.1.3)*

XI-1

Scope and field of application

N o T E: The material in this section of Annex 1 is based on International Standard 4366 entitled "Echo sounders for
water depth measurements" of the International Organization for Standardization (1979).
This section provides information on the principles of operation, selection criteria, performance and use of echo
sounders for measurement of water depths to conform with the requirements of Technical Regulation [D.1.2.] 3.1.

XI-2

Principle

N o T E: An echo sounder indicates the depth of water by measuring the time differential between the transmission of an
acoustic pulse and the reception of the echo from the stream bed. Depth is determined from the equation

where

d is the distance from the transducer to the stream bed;
t

is the travel time of the acoustic energy;

c is the velocity of sound in water.
Non-recording echo sounders indicate depth by a small flashing light on a depth scale; the analogue echo sounder gives
a continuous trace of the stream bed on a chart while in the digital echo sounder the instant depth appears on a display.
XI-3

Criteria for selection

XI.3.1
An echo sounder whose operating frequency is 200kHz or higher should be selected because it better
discriminates abrupt changes in the stream bed, and its beam is reflected from unconsolidated bed material instead of
penetrating it.
The beam width of the echo sounder transducer should be narrow (less than 10°) in order to detect
XI-3.2
clearly abrupt changes and steep inclinations in the stream bed, and also to save battery power.

XI-3.3

When selecting echo sounders, the user should also consider the following:

(a) The range of depths to be measured;
(b) The anticipated nature of the stream bed;

*

The reference to this section in the Technical Regulations will be as follows:
[D.l.2.] 3.1.3
Equipment .... and XI - Echo sounders for water depth measurements".
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(c) Where possible, the anticipated nature and the extent of suspended and other matter affecting the velocity of sound

in water;
(d) The desired accuracy of depth determination;
(e) The minimum depth to which the echo sounder will respond and the smallest interval which may be read or

recorded;

(f) The anticipated accuracy of depth determination having regard to the following:
(i)

Installation of the equipment with full and adequately illustrated instructions;

(ii)

Operational procedure;

(iii) Maintenance routines;
(iv)

Special requirements for control of equipment environment.

Xl-3.4
In addition to the general features as given in Annex 1, Ill- Sounding and suspension equipment, echo
sounders should have the following other features:
(a) A sensitivity control to adjust the signal for changes in water conditions and depth;
(b) A control to correct for changes in the velocity of sound in water;
(c) A clear and distinct display for the digital echo sounder which should be equipped with a shroud so that the digits

can be read even in strong sunlight;
(d) For analogue echo sounders (see also Annex 1, XII- Moving"boat method, Regulation XII-4.1):
(i)

A recorder unit with a sufficiently wide chart so that the desired readability can be achieved;

(ii)

Two or more selectable chart speeds so that the trace can be produced at a speed most suited for the
application;

(iii)

fudicator of "zero" or the initial point of signal transmission on the recorder;

(iv)

A mark switch so that the operator can insert a reference mark on the chart record.

XI-4

Calibration

XI-4.1

The echo sounder should be calibrated on site in order to produce accurate measurements.

Xl-4.2
When accurate depth measurements are to be made, the sounder should be calibrated at least daily and
more frequently ifthere are suspected changes in the water density or elasticity.
N o T E: The standard calibration method is to adjust the echo sounder to read a known depth correctly. This is usually

accomplished by suspending on chains or cable a metal plate at a known depth below the transducer, ensuring that the
flat surface of the plate is parallel with the face ofthe transducer.
XI-5

Precaution

Echo sounders should be used with caution where the suspended-sediment concentration is high because
one cannot be sure that the return signal received is from the bed. This also applies where the amount of entrained air
is high, such as downstream of chutes, spillways or hydroelectric plants.
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Xll- DISCHARGE MEASUREMENT BY THE MOVING-BOAT METHOD

(See [D.1.2.] 3.1.8)*

XII-I

Scope and field of application

NoTE:
(a) The material in this section of Annex 1 is based on International Standard 4369 entitled "Measurement of liquid flow in open

channels -Moving-boat method" of the International Organization for Standardization (1979);
(b) Detailed explanation and guidance on the performance and computation of a discharge measurement by the moving-boat

method are given in the Guide to Hydrological Practices (WMO-No. 168) and in the Manual on Stream Gauging (WMONo. 519).

NoTE:

(a) The moving-boat is essentially a velocity-area method of determining discharge. The stream is traversed along a

preselected path normal to the flow. During the traverse the following data are collected:
(i)

An echo sounder records the geometry of the cross-section (see Annex 1, XI);

(ii)

A continuously operating current meter measures the combined stream and boat velocities;

(iii)

At intervals, the angle between the current meter, which aligns itself in a direction parallel to the movement
of the water past it, and the preselected path is observed;

(iv)

Alternatively to (iii), the distance from the boat to a fixed point on the bank and the corresponding time are
measured at intervals.

(b) Where practicable, readings of all the required parameters are automatically and simultaneously recorded.
(c) There are two methods of calculating the stream velocity. Method 1 uses the data under (ii) and (iii), while method

2 makes use of the data under (ii) and (iv ). In practice the two methods are often combined.

XII-3

Measurement

XII-3.1
To compensate for minor deviations of the direction of flow or the deviations between the boat path and
the cross-section, an equal number of runs should be made in both directions.
XII-3.2
2 mdeep.

*

The method should normally be used on wide rivers only, i.e. rivers more than 300 m wide and at least

The reference to this section in the Technical Regulations will be as follows:
[D.l.2.] 3.1.8
Equipment and functional requirements for the use of the moving-boat method for discharge measurement should be as specified
in Annex 1, XII - Discharge measurement by the moving-boat method.
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XII-3.3
If automatic and simultaneous readings of all required parameters are not recorded, readings should be
made at 30 to 40 points in the cross-section for each run, depending on the width of the river. There should never be
fewer than 25 readings.
XII-3.4

The minimum speed of the boat should be of the same order as the velocity of the stream.

XII-3.5

The stream should not have undercurrents, as can be the case in tidal flow.

XII-4

Equipment

N o T E: The following specialized instrumentation is required for the movfl1g-boat method:

(a) Strip chart (analogue) echo sounder;

(b) Modified propeller-type current meter;
(c) Pulse-rate indicator with counter and display unit;
(d) Vane and angle indicator;

(e) Optical or electronic range finder,

(f) Boat with outboard engine.

XII-4.1
The echo sounder should be portable, of high quality and should have a resolution of at least 0.10 m
accurate to 1 per cent of full operating range. It should conform to the specifications given in Annex 1, XI.
XII-4.2
The current meter should be equipped with a component propeller. It should be adapted for mounting on
the leading edge of the vane or for suspending on a cable from the boat.
N o T E: When applying method 2, the angle between the cross-section and the current meter axis is not needed. Thus,
the current meter may be suspended on a cable from the boat. The suspension equipment should conform to
specifications given in Annex 1, ITI.
XII-4.3
The revolutions of the current meter should be displayed on a counter or converted to a velocity display.
The counting unit should have provision to preset the number of pulses. An audible signal should be generated when
the present number is reached and the echo sounder strip chart should be automatically marked. The counter should
automatically reset itself before repeating the process.
XII-4.4
A vane assembly with angle indication mechanism should be mounted on the bow of the boat. The
angle between the direction of the vane and the course of the boat (i.e. the cross-section line) should be indicated on a
dial which should be calibrated in degrees from 0° to 90° on both sides of its index point. The vane with current meter
should be mounted so that they extend 0.9 to 1.2 m below the water surface, depending on the depth of the river.
XI-4.5
The distance from each observation point (vertical) to a fixed position on the river bank should be
measured by an optical or electronic range finder. The range finder should have a relay connection with the echo
sounder so that at each observation point a line marking can be triggered on the strip chart, automatically or by hand.
XII-4.6
The boat and the outboard engine should be matched. The boat should be stable and easily
manoevrable, and it should be suited to the local river conditions.
XII-5

Measuring site

XII-5.1
The criteria for the selection of the measuring site should conform with the specifications given in
Annex 1, Regulation VI-3.2, as applicable.

RECOMMENDATION 2

73

XII-5.2
The path selected for the boat to traverse the river should be as nearly perpendicular to the flow direction
as possible. This path should be marked on each bank by a pair of clearly visible range markers placed in line with the
path.
NoTE: Spacing between the two markers on each bank is dependent upon the length of the traverse. Approximately

30 m of spacing is required for each 300 m of path length.
XII-5.3
Anchored floats to mark the beginning and ending points of the traverse should be placed in the stream
12 to 15 m from each shore along the selected path.
XII-6

The crew

XII-6.1
There should be two or three experienced crew members, depending on the level of automatic recording
equipment, when making a moving-boat discharge measurement. Normally, they include a boat operator, an angle or
distance observer and a notekeeper. The notekeeper should be the person in charge of the measurement.
XII-7

Computation of discharge

XII-7.1

The discharge should be computed as specified in the Manual on Stream Gauging (WMO-No. 519).

XII-7.2
The average cross-section coefficient used to adjust the computed discharge should be calculated from a
few representative vertical-velocity curves taken across the measuring cross-section.

2 (CHy-VIII) -Review of resolution of the Executive Council based on previous recommendations of the
Commission for Hydrology

THE COMMISSION FOR HYDROLOOY,
NOTING with satisfaction the action taken by the Executive Council on the previous recommendations of the
Commission for Hydrology,
CONSIDERING that these recommendations have become redundant in the meantime,
RECOMMENDS that the following Executive Council resolution be no longer considered necessary:
Resolution 12 (EC-XXXVII).
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ANNEX Ill
Annex to paragraph 5.0.4 of the general summary

Proposals of the Commission for Hydrology
on the preparation of the Third WMO Long-term Plan
1.

Introduction

The social, economic, technological and physical environment in which planners, water-resource managers
and operational hydrologists must function is changing ever more rapidly. This presents great difficulties for any
planning process, but especially for that of an international agency like WMO, whose Members have such a great
diversity of objectives and priorities. In 1988, identification of the issues which must be addressed by the Third WMO
Long-term Plan, which will run from 1991 to 2001, can be indicative only. With the present rapid evolution in socioeconomic conditions and technology, great flexibility in planning must be maintained.

2.

Major considerations 1991-2001

The Third WMO Long-term Plan should take into account four major considerations which were
foreshadowed in the Second WMO Long-term Plan, but which will be increasingly apparent to decision-makers:
(a) The world's population is growing rapidly and is increasingly concentrated in urban areas; this has

major implications for water-resource management and operational hydrology, including water supply
and waste treatment;
(b) The climate is not constant, but appears to be changing in response to both natural and man-induced

processes; the consequent impacts on water resources will be beneficial in some regions,
disadvantageous in others;
(c) The physical environment, of which water is arguably. the most critical component for humanity, is

increasingly under stress because of agricultural and industrial activity and because of population
pressure; humanity cannot allow continued degradation of the environment which represents its "lifesupport system";
(d)

3.

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

Interrelations in operational hydrology

The context in which the water manager and operational hydrologist must plan their work is highly complex
because of the many interrelationships which must be considered:
(a) The hydrological cycle includes many components, from precipitation through. to water in the estuarine·

and coastal environment, and all are within the realm of operational hydrology. The quantity, physical,
chemical and biological characteristics and the rate of movement are all of concern;
(b) Water is but one component of the environment, and its wise management must be in the context of

other aspects. of the environment: vegetation cover, land use, catchment condition and erosion;
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atmospheric chemistry, climatic parameters, and so on;
(c)

Water does not recognize international boundaries. Water in the atmosphere, in rivers and lakes, along
shorelines, and in underground aquifers freely crosses international boundaries, and as pressures on a
finite resource increases, operational hydrologists must respond to conflicting national demands and
priorities;

(d) Planners, resource managers, members of the public, and the many other users of hydrological

information are dependent upon Hydrological Services. Operational hydrologists must be aware of all
their customers and their requirements, and must meet those requirements economically and effectively.
In other words, operational hydrology must be "market-driven", and respond promptly to changing
needs. Nevertheless, operational hydrologists must be ready to guide and educate society, for example
in the area of mitigating water-related hazards by non-structural techniques;
(e)

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

(f)

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

(g) Finally, the relationship of the Hydrology and Water Resources Programme (HWRP) of WMO with

other agencies such as Unesco and IAHS must be remembered. To use the Programme's limited
resources to best effect, duplication of the work of other agencies must be avoided, and complementarity
sought.

4.

Overall goal and scope of the Third WMO Long-term Plan

4.1
The overall goal of the HWRP, as identified in the Second WMO Long-term Plan, may be carried forward
into the Third WMO Long-term Plan, but it is proposed that mention should also be made of the need to maintain
environmental quality:
"To ensure the assessment and forecasting of the quantity and quality Qf water resources, in order to meet the
needs of all sectors of society, to enable mitigation of water-related hazards, and to maintain or enhance the
condition of the global environment."
4.2
The scope of the HWRP is defmed in the Second WMO Long-term Plan in largely technological terms, with
reference to procedures and activities such as data transmission or hydrological forecasting. This is consistent with the
terms of reference of the Commission for Hydrology, which are also defined principally in technological terms in the
WMO General Regulations (WMO-No. 15 (1987), 87-88).
4.3
However, perhaps the greatest resource available to Hydrological Services is not hydrological technology, but
the trained personnel able to use it. Moreover, the activities of operational hydrological agencies must be carefully
targeted to meet precisely the needs of their customers.
To emphasize the need for operational hydrology to move towards an improved balance between a
4.4
"technology-driven" philosophy and a· "user-driven" philosophy that places greater value on the people engaged in
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hydrology than on the tools they use, it is proposed that the scope of the Third WMO Long-term Plan should be
restated, with the following priorities:
(a) Human resource development and management in the area of operational hydrology, including:

•
•
•
•
•

Training and education
Scholarships
Workshops and seminars
Expert missions
Joint venture projects;

(b) The transfer of knowledge and technology to hydrological agencies in Member States which are

appropriate to their national needs and the capabilities of their personnel, and which do not become
obsolete too quickly;
(c) The provision of technical guidance and assistance to hydrological agencies of Members and

promulgation of internationally accepted standards of good practice;
(d) Enabling hydrological agencies to define and meet the needs of decision-makers, planners, resource

managers and the public, and to educate and advise them as appropriate;
(e)

Developing new technology and knowledge into an operational form, and making it available to
Members.

4.5
This fifth priority acknowledges the importance of the technological objectives of the HWRP, as outlined in
paragraphs 12 and 37 of the Second WMO Long-term Plan, part II, volume 5 and defined in detail in programmes 5.1
and 5.2. Undoubtedly, many of the tasks specified for these. programmes in the time-line charts of the Second WMO
Long-term Plan will continue during the period covered by the Third WMO Long-term Plan, because technology will
continue to evolve.

5.

Specific objectives and plans 1991-2001

5.1
The Second WMO Long-term Plan presents, in the form of time-line charts, a great diversity of tasks under
the three major programmes. It appears that a consolidation of these tasks is necessary as part of the process of
ensuring that scarce resources are directed into areas when.~ the returns on investment will be greatest.
5.2
There are.several subject areas of operational hydrology which require a.very substantial increase in effort;
this will only be possible if the resources devoted· to some tasks are reduced, or if the tasks are eliminated altogether.. In
the context of the major considerations for 1991-2001 identified in section 2 above, it is proposed that the following
subject areas should be addressed when tasks under the Third WMO Long-term Plan are specified:
(a) Water quality, with particular emphasis on:.

• ·Urbanizing areas: impacts of human and industrial wastes on water resources;
• Relationship to aerial deposition of pollutants;
• Toxic wastes;
• AgricUltural and other non-point-source pollutants;
• Transport of pollutants through the whole water cyde;
• All aspects of water-quality assessment and forecasting, especially the definition .of efficient data
collection and sampling strategies, networks and analytical methods;
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(b)

Groundwater and water in the unsaturated zone, with particular emphasis on development for
sustainable use, and the effects of pollution;

(c)

Lake management;

(d) Quantitative precipitation forecasts and forecasting of droughts;
(e)

Operational hydrology of urban areas;

(f)

The operational hydrology aspects of novel water supply techniques, possibly including:
•
•
•
•
•
•
•
•

Water recycling and reuse;
Augmentation and manipulation of snowmelt runoff;
Rainfall harvesting;
Use of seawater as a resource;
Groundwater recharge;
Reduction of evaporation from reservoir surfaces;
Means of promoting conservation consciousness by public education;
Forecasting water availability (including identification of cycles and trends);

(g) Development of models and procedures for integrated management of complex water-resource systems;
(h) The impacts of climate change on water-resource systems, including assembly of near-real-time data at

the global scale to identify trends;
(i)

Development of techniques for water-resource accounting and hydrological reporting as a basis for
planning and operational management.

5.3
Those responsible for preparing the Third WMO Long-term Plan will inevitably have to consider which tasks
presently included in the Second WMO Long-term Plan must be removed, so as to make resources available for the
new initiatives. Some of the topics mentioned above may also be in the sphere of interest of other agencies.
5.4
It is of the utmost importance that, in defming tasks under the Third WMO Long-term Plan, the complex,
interlinked nature of the hydrological cycle and of systems required for its efficient management should be recognized.
Moreover, account should consistently be taken of the overall goal and scope proposed in section 4 above. This tends
to imply that such tasks as training seminars in hydrological forecasting (project 51.4, task 5) will receive particular
emphasis, and also underlines the particularly important contributions made to the HWRP by HOMS and by
programme 5.3 (programme on co-operation with water-related programmes of other international organizations).

6.

Dissemination of results from the HWRP

Because of the increasing stress on the environment, rapidly evolving social and economic conditions and the
great strides being made in technology, it is of the greatest importance that the results of the HWRP are disseminated to
users as promptly as possible. In preparing the Third WMO Long-term Plan, consideration should be given to
appropriate measures for achieving this, and explicit targets should be set for reporting on each project and task.

ANNEX IV
Annex to paragraph 6.2.4 of the general summary

Revised plan ofaction for the second phase ofHOMS
Introduction

1.

Pursuant to the decision of Ninth Congress, the implementation of the second phase of HOMS, as a
subprogramme within the OHP, was adopted by the Commission for Hydrology in 1984. As decided by Tenth Congress
(Resolution 17 (Cg-X)), the president of CHy reviewed the implementation of the second phase ofHOMS.

2.
The plan has two aspects: institutional strengthening of HOMS operations, including, in particular, the
development and extension of the network of HNRCs, and technical development of HOMS components and
sequences. These two aspects are dealt with separately below.

Institutional strengthening of HOMS operations
3.
The present organization of HOMS National Reference Centres (HNRCs), co-ordinated at the international
level by the CHy Advisory Working Group acting as Steering Committee for HOMS, has proved to be most effective
and will be retained. A goal of the second phase is to extend and strengthen the network of HNRCs and to assist their
development into fully operational technology-transfer centres. The development of HOMS has been greatly helped by
support from technical co-operation projects funded either by UNDP or under the WMO Voluntary Co-operation
Programme. To realize the above goals, stronger support will be needed from UNDP, VCP and bilateral aid projects.
Missions of seconded experts or officers of the WMO Secretariat will be undertaken to provide assistance to HNRCs
and, in addition, short periods of secondment of staff from HNRCs to WMO Headquarters will enable them to gain
valuable training and experience in HOMS.
4.
Joint or regional reference centres have been established by certain groups of countries, often through the
intermediary of an international river basin organization. Examples which may be quoted of this arrangement include
the case of the Secretariat of the Committee for Co-ordination of Investigations of the Lower Mekong, which acts as a
regional focal point for the Mekong countries and provides valuable support to these developing countries, and the case
of the Nordic countries of Denmark, Finland, Iceland, Norway and Sweden, where the Swedish Meteorological and
Hydrological Institute acts as HNRC for all five countries, which is proving a very cost-effective arrangement. The
formation and development of such regional centres will, when requested by Members, be encouraged, particularly in
connection with UNDP regional projects.
5.
The HOMS Reference Manual (FiRM) will continue to be the basic document of thesubprogramme. It will
be kept up to date with the publication of further supplements containing summary descriptions of new components and
sequences, addresses of new HNRCs and details ofother changes in the subprogramme. The summary descriptions of
the components are a most important part of the HRM, but experience has shown that many of the descriptions do not
give sufficient details of the technology contained in the components. A major effort will therefore be made to review
the existing descriptions, with the help of appropriate CHy working groups and rapporteurs, to ensure that they describe
the components as fully as possible.
6.
The Advisory Working Group of the Commission will· continue to serve as the Steering Committee for
HOMS. The group will advise on the implementation of HOMS, based on the Commission's resolutions and
recommendations. In particular, the group will approve all new components and sequences for inclusion in HOMS,
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taking into account the technical advice of the appropriate working groups and rapporteurs of the Commission and of
the regional associations as to the suitability of the technology.
7.
Management support to HOMS has been provided by the HOMS office in the Hydrology and Water
Resources Department of the Secretariat. The experience of the first, pilot phase has shown the need for strengthening
the role of the HOMS office in assisting the transfer of components between HNRCs. Specific tasks to be carried out
by the HOMS office will include:
(a) Keeping the HOMS Reference Manual up to date through the timely issue of supplements;
(b) Assisting with administrative fonnalities in the transfer of components, if necessary and requested;
(c)

Arranging for assistance in the adaptation of components for use in developing countries;

(d)

Advising on the availability of support from UNDP and VCP projects and, where appropriate, arranging
for this support;

(e) Monitoring the operation of HOMS, including collection of statistics on transfers, solving problems met

in making transfers, keeping track of unfulfilled requests, and identifying gaps in the components and
sequences available;
(f)

Surveying users' experiences in applying HOMS components and arranging for this to be fed back to
HNRCs and, if appropriate, to the components' originators;

(g) Requesting new components and sequences from appropriate HNRCs to cover gaps identified by the

monitoring exercise, or by CHy working groups and rapporteurs;
(h) Publishing the HOMS Newsletter.

Technical development ofHOMS components and sequences
8.
During the first, pilot phase of HOMS, emphasis was placed on the development of an adequate range of
components. At the end of the first phase, few sequences had been developed, partly because their development had to
be given a lower priority until enougb_components were available but also because sequences, which represent a higher
level of technology transfer, are more difficult to develop. In this second phase the development of sequences will be
given priority over the development of new components. This will not, of course, preclude the introduction of new
components into HOMS, particularly where gaps are discovered, either in terms of technological content or level of
complexity.
9.
To ensure the development of these sequences, HNRCs will form sequences from the components they have
already submitted or which they intend to submit in the future, including in these sequences components transferred
from other centres. Field projects, such as those supported by UNDP, VCP or bilateral aid, will also develop sequences
from the components which they request to assist in implementing their project objectives. The terms of reference of
CHy working groups and rapporteurs will require them to identify ties in developing these sequences and to advise on
possible sources of the technology which the sequences are to contain.
10.
As an aid to selecting the subjects on which HOMS should concentrate in the second phase, the following
criteria, not necessarily in order of priority, may be used:
(a) Assisting the Hydrological Services of Members in adapting new technology to their needs;

(b) Ensuring an adequate choice of components and sequences in subjects about which many requests were

received during the pilot phase;
(c) Supporting the Hydrology and Water Resources Programme;
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(d) Supporting other WMO Programmes, including the World Climate Programme and the Tropical Cyclone

Programme.
11.

The following list of priority subject areas is based orr,tlie above criteria:
(a) Altaspects ofdata collection, transmission, storagy ~md primary data processing~
(b) Secondary data processing and analysis of data~ for :planning, designing and operating water-resource

systems;
(c) ·Hydrological forecasting, both fot the operation of water-resource systems and for the mitigation of

natural' hazards;
(d)

Guidance to users in tfie selection· ofinstruments and· equipment;

(e) Application of modem techniques of data collection and transmission, such as satellite telemetry· and

new microelectronic instruments;
(f)

Support for WCP~Water;

(g) Standardization and regulatory activities in operational hydrology,

Implementation
12.
The proposed timetable for these activities is. given in the schedule of activities below. It should be noted that
the period shown against each activity represents the period when that activity will be given high priority and does not
exclude work on that activity, though necessarily with a lower priority, in other periods. Reports will be prepared for
each session of the Executive Council, for Eleventh Congress and for the ninth session of the Commission.

Revised schedule of activities 1984 to 1991
I.

Hydrological forecasting

Period: 1984-1987

This activity has resulted in a• number of new components and sequences refuted. to hydrological forecasting
becoming available. A meeting of representativ.es of HNRCs in December 1986 planned a major revision of the
sections of HOMS dealing with modelling and forecasting, and this was implemented by the publication of Supplement
No. 9 to the HRM in August 1987.
Improvement of data collection, primary data
processing and data banks-

Period: 1984-1985

The main emphasis in this activity was to be on simple systems and on those requiring minimal computer
resources. Components and sequences dealing with microcomputer~based data processing and storage systems have
been added· to HOMS as have simplified mainframe~based systems. Training in the use of these systems has been
given within the framework of various technical co-operation projects.
3.

Development of components and: sequences related
to. hydrological aspects of climate variation·
and weather and environmental modification

Period: 1984-1985

A meeting of representatives of HNRCs held in October-1985 considered the relation between HOMS and
WCP, particularly WCP-Water, and made a number of recommendations for the use of HOMS components in

ANNEX IV

93

WCP-Water projects, and for inputs to HOMS in turn from these projects. The completion of these projects will result
in new components and sequences for HOMS.

4.

Development of components and sequences
for secondary data treatment

Period: 1986-1989

This activity relates to project 51.5 of the Second WMO Long-term Plan - Secondary processing of
hydrological data - which includes in its aims the development of appropriate HOMS components and sequences. A
meeting on the implementation of HOMS in RA VI held in December 1987 developed a list of topics in secondary data
treatment requiring additional HOMS components and sequences, and several HNRCs represented at the meeting
undertook to develop certain of these components and sequences. Further components will be developed by interested
HNRCs and with the assistance of seconded experts.
5.

Application of advanced instrumentation
to data collection and processing

Period: 1988-1991

This activity fulfils certain tasks of project 51.2 of the Second WMO Long-term Plan - Collection and
transmission of hydrological data. The programme and budget for the period 1988-1991 make provision for support to
this activity including seconded experts and a technical conference. With the support of the proposed Working Group
on Data Acquisition and Processing Systems, HOMS components will be developed relating to automatic data
transmission, hydrological applications of satellites (both imagery and data transmission), and the application of
microelectronics to hydrological instrumentation in general.

6.

Development of comparative instrument
listings

(Continuous)

Listings dealing with water level recorders, current meters, and gauging winches, cranes and cableways have
been issued. Listings of sediment transport instruments and groundwater instruments are proposed, but more emphasis
will be given to expanding the existing listings and keeping them up to date. Action on the proposed raingauge listing
has been postponed pending the outcome of the CIMO survey of raingauges. The development of these listings is
foreseen in project 51.2 of the Second WMO Long-term Plan - Collection and transmission of hydrological data.

7.

Support to WMO standardization
activities in operational hydrology

(Continuous)

(a) Monitoring of components and sequences for conformity with the Technical Regulations and appropriate
standards.
(b) Development of internal HOMS standards to assist in the transfer of components.

CRy working groups and rapporteurs have given valuable advice on the technical content of new components
and sequences submitted by HNRCs, and it is proposed to continue making use of their advice in this respect. In
addition, meetings of representatives of HNRCs and seconded experts will be used to improve the systems aspects of
HOMS by developing cross-references between HOMS and other WMO publications and other material guiding users
in the selection of components. SLTP project 51.6- Institutional arrangements for HOMS -is directly relevant to this
project.

ANNEX V
Annex to paragraph 6.2.5 of the general summary

Future developments in HOMS

1.
HOMS was established for a first or pilot phase by Eighth Congress by its Resolution 30 (Cg-VIII).
Following the outstanding success of this first phase, Ninth Congress approved the second phase for the period 19841991 (Resolution 25 (Cg-IX)) and at its last session the Commission drew up a detailed plan for this phase, for review
during this present session. However, the Commission should also start looking further into the future of HOMS with a
view to the programme beyond 1991 which will have to be considered by Eleventh Congress in 1991. This paper
outlines general considerations in the longer-term development of HOMS which the Commission may wish to take into
account when developing plans to be submitted to Congress. Only an outline needs to be adopted by this session of the
Commission. The president, together with his Advisory Working Group, would be mandated to develop this outline in
more detail and in conjunction with the Third WMO Long-term Plan for submission to Eleventh Congress. Following
the approval of Congress, detailed decisions on priority areas and scheduling of activities would be taken at the next
session of CHy.
2.
In very general terms, HOMS aims at improving the quantity and quality of hydrological data available for
use by decision-makers. This general aim is supported by two more specific goals of HOMS, that is:
(a) To provide an efficient means oftechnology transfer;
(b) To provide an international systematic framework for the integration of hydrological techniques.

3.
During the early years of HOMS operations, emphasis was placed on the first of these, the technology
transfer aspects. For this purpose, a wide array of components was collected, and their availability publicized through
the HRM to qualified users, so that opportunities for transfer and application could be realized. HOMS was very
successful in this aspect, as can be seen by the number and range of components described in the HRM, the number of
HNRCs established, and the number of transfers that have been monitored.
4.
In the second phase of HOMS, the emphasis has changed to the integration of technology by means of the
development of sequences, and to a lesser extent of HOMS user requirements. Significant progress has been made,
as is shown by the increasing number of sequences now available in the basic areas of data processing and
hydrological forecasting. However, much remains to be done to improve the technology integration aspects of
HOMS, particularly in the area of the application of hydrological techniques to water-resource assessment,
development and management.
5.
HOMS is a dynamic, ongoing activity and it therefore has a flexible structure open to accommodate at any
time other technology fulfilling the acceptance criteria. Any hydrological technology used operationally with success
and supported through an HNRC may be included in HOMS. This feature, which sets HOMS apart from other
technology transfer systems, has proved to be of tremendous advantage as it allows HOMS to adapt to changing
technology and to the changing requirements of users. This advantage largely offsets the practical inconvenience of
dealing with the complexity and variability of the underlying system.
6.
Some lessons can be learned from examining past experience with the implementation of HOMS. As it
becomes impossible to fit new supplements into the blue HOMS file, it is increasingly difficult for users to select
accurately the components they need. This uncontrolled inflation of components is certainly undesirable. A first
measure taken to prevent it was to consolidate similar components in Section C into single "instrument catalogue"
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components. Efforts have also been deployed in finding a more user-friendly classification of models, as was
implemented with Supplement 9, and in cross-referencing HOMS with WMO guidance material.
7.
As HOMS grows in size and age, the housekeeping and maintenance function becomes more important.
Efforts will continue to be deployed to obtain technology for subsections and levels of complexity which are empty.
Future housekeeping should increasingly focus on components whose descriptions are not updated by originators (Are
they still supported?) and on components that are not receiving requests (Is this technology really fulfilling a role?).
8.
An important aspect of the support of components is the provision of training in their use. HNRCs supplying
components must be able to provide training to users of their components and they need to arrange funding for this.
The form of training should also be considered. An economical method may be to provide a training version of a
component which would give new users a chance to practice using the component. Training versions are already being
issued with some components and are proving very useful.
As components that are not adequately supported or that are not receiving requests for transfer tend to
9.
disappear from HOMS, the technology that has effective support and meets active demand will take comparatively
more room and the overall quality of the service should improve. The technology itself, if consistently successful,
should become an international benchmark in its field.
10.
A development since the start of HOMS has been the increasing use of inexpensive microcomputers for
hydrological computing. Many new components are being offered which are based on the use of microcomputers, and
existing components are being converted to run on microcomputers. In addition, users of HOMS frequently ask for
microcomputer versions of components. Microcomputers have now been in use for sufficient time to have largely
surmounted the initial problems of incompatibility and there is a considerable installed base of microcomputers to
ensure that future developments will maintain compatibility. Thus by preparing components for use on
microcomputers HOMS will overcome the compatibility problem. There are already a number of sequences of
components prepared for microcomputers, particularly in data processing and forecasting. These examples should be
followed in developing a series of sequences for the common hydrological operations providing basic capabilities in
hydrological data processing and analysis at moderate cost. Any Service which wished to make use of any of
these basic sequences would merely need to acquire the specified hardware (a microcomputer with certain peripherals,
for example). Software, training and support would then be available through the normal HOMS channels. We are
already seeing developments along these lines with the adaptation of certain popular components to microcomputer.
11.
Another development which is becoming evident and which should be encouraged is the specialization of
certain HNRCs in particular areas of HOMS. This process has the advantage of making the most effective use of
limited national resources and therefore brings benefits to the users of HOMS. It preserves the capacity of HOMS to
update and adapt continuously to both technology and users' requirements as they change; it also retains HOMS's
ability to accommodate other technology.
12.
As to the technical programme of HOMS in the period from 1991, this will have to be integrated with the
future programme of the Commission. The traditional topics of the OHP such as data collection, storage and
processing, and hydrological forecasting will continue to be important. In this general context, increased emphasis on
groundwater hydrology and on water-quality aspects of groundwater and surface water is expected.
13.

The outline proposed for the development of HOMS may be summarized under two headings:

(a) Improvement of HOMS operations
• Development of HNRCs including encouraging HNRCs supplying components to concentrate their
resources in fields where they have particular expertise;
• Development of basic sequences able to run on common microcomputers;
• Encouraging HNRCs to keep their components under review;

96

ANNEX V

• Improvement of training opportunities and training aids for HOMS components;
• Development of enhanced methods of indexing and cross-referencing components and sequences.

(b) Technical development of components and Eequences
• More components and sequences dealing with the application of hydrological information to water•
resource assessment, development and management;
• Increased emphasis on groundwater hydrology, water quality and environmental aspects;
• Ensuring that new components and sequences are provided to keep HOMS up to date in the
traditional operational hydrology fields of data collection, storage and processing, and hydrological
forecasting.
14.
The operation of HOMS is essentially based on voluntary contribution and goodwill. WMO's allocation of
resources to HOMS is sufficient to ensure basic monitoring of the subprogramme, support to meetings, co-ordination
activities and seconded experts, and assistance to field projects. It is therefore clear that the burden of revising,
perfecting and further integrating technology will have to be carried out by HNRCs. The strengthening of HNRCs in
terms of staff and resources will be the most valuable contribution that Members can make to HOMS and the
international improvement of the quantity and quality of hydrological data available for decision-makers.

ANNEX VI
Annex to paragraph 11.2.9 of the general summary

lntercomparison of flood-forecasting models in large rivers
1.

Introduction

At the Workshop on the Real-time Intercomparison of Hydrological Models, which was held in Vancouver in
July/August 1987, the participants noted that all three of the intercomparison projects undertaken by WMO so far
generally " ..... related to forecasting in medium to small rivers. A limit was specifically imposed on basin size in the
second projects so as to reduce the effect of the transformation model. However, many of the forecasting operations
which are of greatest economic and social importance are undertaken on large rivers where the forecasts are dependent
almost solely on the flood routeing of upstream and tributary inflows. It was therefore proposed that consideration be
given to undertaking an intercomparison project on the methods and models used in flood forecasting on large rivers,
the emphasis to be put on hydrologic and hydraulic techniques which permit updating in real time".

2.

Description of project

2.1

OVERALL APPROACH

The overall approach should be based on that developed in earlier intercomparison studies, but updated to
allow for recent developments. The classification of models should take account of the revised classification system
used in the HOMS Reference Manual. The models might range from simple hydrological through to more complex
hydraulic models. It is anticipated that most of the models will be of the isolated-event type rather than a continuous
model which predominated in the earlier intercomparison projects.

2.2

0BJECfiVES

2.2.1
The basic aim of the project is to compare the ability of hydrological and hydraulic methods and models used
in the operational forecasting of streamflow in large rivers, particularly during floods'(i.e. rainfall-runoff and snowmeltrunoff models will not be included). Inflows to the river reaches will be provided including, where required, lateral
inflows. A range of data sets will be considered. Simple river reaches with bank overflow and/or level overtopping
will be considered, together with river junctions and backwater effects. Complex, dendritic river systems incorporating
water diversions, natural and/or man-made obstructions to flow and tidal effects would fully test the capabilities of the
models and should be included in some of the data sets. If possible, the operational models should be tested in real
time with updating of forecasts, as at the Vancouver Workshop.
3.

Implementation

3.1
The river routeing components in HOMS are seen as excellent potential models for the intercomparison
project. All Members will be invited to participate with models that are in operational use at the time of initiating the project.
3.2
As with the previous intercomparison projects, the data sets would be provided by selected participating
model owners or other appropriate sources.
3.3
The output of the models in the intercomparison will be discussed at a workshop attended by the participating
model agencies and invited experts.
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3.4
The results of the intercomparison will be collated along with the conclusions of the workshop and included
in a report to be prepared by the Secretariat. This will permit the widest possible dissemination of the results and ideas
throughout the international community. Where possible, reference to and conclusions drawn in relation to
participating HOMS components will be included.

AN"NEXVII
Annex to paragraph 11.2.10 of the general summary

Intercomparison of models using remotely sensed data and
quantitative precipitation forecasts
1.

Introduction

1.1
The last decade has seen the wide proliferation of weather radars in many countries and important advances
in the quantification of satellite imagery. Recent developments in remote-sensing and the production of quantitative
precipitation forecasts (QPF) are highly relevant to the improvement of operational hydrological procedures,
particularly for real-time systems. They provide opportunities to use spatially distributed data from both remotesensing and ground-based facilities such as weather radar and satellites. Additionally, developments in geographic
information systems (GIS), digital terrain (elevation) models and the availability of computer software packages for
personal computers would allow the linking of various sources of data with ground-related information in new
modelling procedures.
1.2
CHy-VIII considered that these recent developments in remote sensing and computing were now capable of
supporting an intercomparison project in which actual meteorological forecasts would be used as inputs to existing and
new hydrological models. Such a project was also seen as encouraging a valuable link between hydrological and
meteorological activities and services.

2.

Description of project

2.1

OVERALL APPROACH

2.1.1
The overall approach should be based on that developed in earlier intercomparison studies, but updated to
allow for recent developments. The classification of models according to spatial (lumped/distributed) and temporal
(event/continuous) characteristics, the provision of data sets and intercomparision statistics should all be based on the
approach developed for earlier WMO intercomparison exercises. However, as the proposed project would involve the
development of new approaches and models, there would be a need to review and revise these in the preparatory stage
of the project

2.2

OBJECflVES

The purposes of the project would be:
(a) To compare the performance of models used in operational forecasting when input data is available in

spatially distributed form;
(b)

3.

To compare the performance of models with (i) perfect foreknowledge and (ii) forecast meteorological
inputs.

Implementation

The project would follow the three stages - preparatory, intercomparison and evaluation - used for earlier
projects. In view of the valuable contribution that the use of remotely sensed data and new modelling approaches can
now make to improving forecasting abilities and of the contribution that these would make to the OHP, it is proposed
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that, during the preparatory stage, the Commission should invite Members to offer models and the services of
participating scientists with existing activities in the field. This should enable valuable progress and a significant
contribution to OHP to be achieved, in advance of the full intercomparison project in which they would participate.
The Secretariat would assist by:
(a) Co-ordinating exchanges of experience between the participating scientists;
(b) Facilitating arrangements for them to meet, for example at conferences and seminars;

(c)

Preparing and distributing relevant documentation.

ANNEX VIII
Annex to paragraph 12.3.1 of the general summary

Summary listing of activity areas and priority projects for WCP-Water
as prepared by the Fourth Planning Meeting on WCP-Water
(Paris, September 1988)

A.

Studies of hydrological data in the context of climate variability and change

A.l

Analysing historical hydrological and related information
• IAHS with co-operation of Unesco, WMO, ICSU, other interested international bodies and national
institutions

A.2

Analysing long time series of hydrological data and indices with respect to climate variability and change
• WMO in co-operation with Unesco, IAHS and interested national bodies

A.3

Distinguishing between the influence of man's activity and climate variability on the hydrological cycle
• Unesco and interested Member States

A.4

Monitoring of glacier fluctuations
• ICSI (IAHS) with the support of Unesco and UNEP

A.S

Collection of global runoff data sets
• WMO in collaboration with Federal Institute of Hydrology, Federal Republic of Germany

(A.6

Transfer of hydrology information to grid point or grid area values)
• Incorporated into Project B.3

A.7

Global Energy Balance Archive (GEBA)
• Swiss Federal Institute of Technology (ETH) with other national institutions and the World Radiation Data
Centre, Leningrad

B.

Modelling of hydrological cycle

B.l

Coupling of physically based climate and hydrological models
• WMO in co-operation with Unesco, IAHS and national institutions
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(B.2
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Development and application of second generation gri9-orientated hydrological modelling techniques)
• Incorporated into Project B.l

B.3

Development of grid-related estimates of hydrological variables
• WMO in collaboration with national institutions

BA

Hydrological aspects of HAPEX
• WMO and ICSU in co-operation with national institutions

B .5

Use of atmospheric moisture transport information for water-balance computations
• Unesco in co-operation with WMO

C.

Application of climate information in the planning, design and operation of water-resources systems

C.l

Application of climatological data-and methods to water-resource projects
• WMO

C.2

Application of climate information for water projects in the Sahel
• WMO, with participation of Sahel countries and in collaboration with UNSO, CIEH, AGRHYMET Centre
and with the financial support of UNDP and other donors

C.J

Application of climate information to irrigation water-supply assessmentS ih Africa using a digital geographic
information system data base
• FAO in co-operation with interested member countries

CA

Application of conditional climatological information to water-supply forecasting ih the USA
• US National Weather Service in co-operation with other national agencies

C.S

Re-analysis of hydrological observations in Czechoslovakia
• Czech Hydrometeorolbgical Institute

C.6

Teleconnection of El Nifio phenomenon with extreme. hydrological events in South America
• WMO through the RA ill Working Group on Hydrology

D.

Studies of the influence ofclimate change and variation on water resources

D.l

Sensitivity of water-resource systems to climate variability and change
• National institutions and WMO with contributions from Unesco, IIASA and IAHS

D.2

Use of climate data for the study, planning and management of water resources
• Unesco with co-operation ofWMO, UNEP, IIASA, IAHS and UATI
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D.3

W3

Study of the impact of climate variability and change on the occurrence of droughts
• Unesco in co-operation with WMO and IAHS

D.4

Study of the impact of climate variability and change on the occurrence of floods in urban areas
• National institutions and Unesco in co-operation with WMO, IAHS and UATI

D.S

Testing the transferability of hydrological simulation models
• National institutions with international co-ordination by WMO

D.6

Impact of C02-induced climate change on UK water resources
• Institute of Hydrology, United Kingdom in co-operation with other national and regional bodies

D.7

Assessment of impact of possible climate change and/or sensibility of irrigation systems including storage of
irrigation water in reservoirs
• FAO in co-operation with FAO Member countries

D.8

Assessment of climate change impact on population-supporting capacity of land based on AEZ (agroecological zones)
• FAO

E.

Impact of climate on society through water resources
• No projects proposed at this stage

F.

Influence of man's activities on climate

El

Influence of water-resource projects on climate
• Unesco and UNEP in co-operation with national organizations

ANNEX IX
Annex to paragraph 12.3.3 of the general summary

Statement on the hydrological and water-resources
impacts of global climate change
(as adopted by the eighth session of the WMO Commission for Hydrology
on 4 November 1988)

1.

Introduction

Climates change - this much can be said without contradiction. While there is uncertainty about mechanisms
and magnitudes it is at least clear that the traditional perception of a static climate is not tenable. Climatic data - the
input to hydrological analyses - are themselves the output from a highly determined process driven ultimately by solar
energy, but modified globally and locally by forcing agents which act on a variety of time scales. Some forcings are
periodic in nature; others act through feedbacks between and within the atmosphere, the ocean, the biosphere, the
cryosphere and the lithosphere. Another group, including volcanic and meteoric activity, is more sporadic and can be
thought of as injecting statistical "shocks" into the system. In a sense, the emission by man of radiatively active gases
into the atmosphere can be regarded as a member of this group.
It is therefore impossible to regard climatic and hydrological series as unchanging, and'it is against this
background of continuous climatic variability that we must view the new risks (and conceivably benefits) of a maninduced climate change.

2.

Water-resource impact

Water scientists are acutely aware of the multitudinous uncertainties in converting climate information to
water-resource decisions due to the complexity of most practical cases and to scientific deficiencies in modelling.
Given the added burden of uncertainty about climate change, it is definitely inappropriate at this time to discard
available analytical procedures or to engage in expensive alterations to existing facilities. It is probable that it will be
the existing end of the century before sufficient data will have accumulated and climate model results will have
converged sufficiently to validate such dramatic courses of action.
However, much remains feasible and prudent despite the uncertainties that surround the climate impacts
issue. Such actions relate to the encouragement of research, to environmental monitoring and data assembly, and to the
informal aspects of project design and operation.
2.1

HYDROLOGICAL RESEARCH AND MONITORING

Water scientists are particularly well placed to assist in the basic data-collection and research phases of
studies which are relevant to the climate change issue. In many cases hydrological agencies have been charged with
the responsibility of collecting climate and hydrological data. The latter are as valuable as the former for purposes of
detecting signals of change, so every encouragement should be given to continuing measurement stations and
strengthening networks. This is particularly important in areas of climatic stress, for example where evaporation and
rainfall are in balance. Other hydrological data likely to be of high scientific value include those from catchments
draining glaciers and from both tropical and boreal forest regions. The temperature and chemical constitution of water
bodies can be as useful as physical measurements of level and flow.
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--- -ongoing programmes should-& encouraged That ailow amacroscale <Iescnption of hydrological processes to
improve the description of land-phase processes within general circulation models (GCMs). Past and current examples
of these are the Hydrological Atmospheric Pilot Experiment (HAPEX) and the International Satellite Land Surface
Climatology Project (ISLSCP). Local desk and field studies, in which processes at the atmosphere and land interface,
remain pertinent. Palaeohydrology links past hydrological regimes to their ambient climates. Quantification of
regional floods and droughts corresponding to times of earlier warming episodes will be most useful. Quantitative
geomorphology and lake ecology are associated topics that should be encouraged.
New methods of analysing site and regional assemblies of long-term records should be devised. The classical
requirements of stationarity should be relaxed and hypotheses should be framed which recognize explicitly the
"wandering" nature of climatic processes. A start in this direction has been made within the WCP, in which a global
hydrological data set is being assembled and its main statistical properties evaluated. Data emerging from sub-Saharan
Africa provide prime opportunities for the development of realistic non-stationary models.

2.2

WATER-RESOURCES RESEARCH

The main difficulty in quantifying the impact on water resources of future climatic change will remain the
problem of modelling the hydrological and hydraulic processes while simultaneously handling the complex social
and economic interactions. Studies into analytical techniques for solving the problems of design and rational
operation should therefore continue. However, there are problems that relate specifically to the climate change
issue.
In the foreseeable future the information that will be derivable from palaeoclimatic reconstructions or from
GCMs will relate to mean annual and seasonal values of primary climate variables. Water resources exist to cope with
departures from mean values and spatial variability. Research is needed into techniques for bridging the disparity
between what climatologists can provide and what water-resource modellers require.
Climate information, as well as being temporally inadequate, tends also to be poorly resolved spatially. For
example, many GCMs work to a grid of about 300 km. The reconstitution of spatial variability on a scale of less than
100 km is another problem that needs to be incorporated into scenarios for the future. (The term "scenario" is
particularly suitable for conveying the notion of plausibility and internal consistency while not being burdened by
unattainable accuracy, as is implicit in the idea of a "forecast".)
Another area needing attention is the construction of internally coherent scenarios for water demand. Past
climate sensitivities might give some guidance on future demand but the effect of a sustained change would obviously
give rise to a more profound adjustment. The problem is compounded by the possibility of a direct C02 impact on
plant and crop water use.
2.3

THE EVALUATION OF WATER PROJECfS

As stated above, it is not appropriate to consider structural alterations to water-supply facilities and projects
given the uncertainty that currently surrounds the climate issue. However, there are prudent actions which should be
undertaken when contemplating new schemes or reviewing the performance of existing ones. These may be
encompassed in a report analogous to an Environmental Impact Statement which considers the resilience of a plan to an
envisaged climate shift. For a new project such a report might consider:
(a) Evidence for non-stationarity in regional climate and hydrological data sets;

(b) Demonstration of the ability to resist hypothetical changes, perhaps constructed from the more
disadvantageous periods from the historical record;
(c) Review of the overall performance of the project against more general criteria, including environmental

and social impacts within the existing climate regime;
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(d) The sensitivity of components of the project to first-order effects of climate change, i.e. higher

temperature, reduced snowpack, glacier runoff, higher sea-levels;
(e)

Informal inspection of GCM-based scenarios for 2 x C02 anomalies and evaluation of project design
criteria if rainfall and temperature time series are adjusted to agree with the revised mean values.

Items (b) and (e) explicitly consider scenarios for change. It is anticipated that (e) would be for information
only whereas (b), which is based upon past variability, could be the basis for more specific action. Although no
departure is envisaged from the current practice of analysing the full period of record for purposes of setting basic
design parameters, there will be benefits in considering its performance against the artificially aggravated time series.
Any positive findings from item (a) would be relevant here; by revealing the most sensitive aspects of the design they
will allow design or operational adjustments to be made so as to optimize the resource under a more severe regime.
However, research is required even here in order that the aggravating assumptions are fairly stated, e.g. not sample-size
dependent or unequal in the treatment of different schemes.
Item (c) reflects a conclusion, noted uniformly across all impact areas, that projects which are correctly tuned
to their environment - ecologically, socially, technologically - are better able to withstand the pressures of change at the
margin. Similar strictures are to be read elsewhere and are already, at least in part, covered by measures such as
Environmental Impact Statements.
Item (d) acts as a reminder that water-resources impacts are often linked to other impact areas. Foremost
among these is the sea-level rise that will follow global warming. It is already customary to allow for a "trend term" in
sea defence work, although not necessarily tied to a specific cause. The economic and agricultural importance of
coastal zones means that there is often a sea-level component to freshwater projects. Problems of saline incursion up
estuaries or intrusion into aquifers may arise in future due to increases in the exploitation of these sources as well as to
a rise in sea-level. Other direct impacts related to temperature may operate through changes in demand patterns for
water.
3.

Conclusions

Despite the many unanswered questions it is considered timely for those involved with water resources to
include the certainty of variability and the possibility of change in their thinking about future water provision. The
advice offered here encompasses needed research and monitoring in which water scientists play a key role. The current
state of the art does not permit hard and fast rules leading to revised procedures or modified institutions and structures.
Nevertheless, there is an appropriate level of response, presented here in check-list form, based upon reviewing the
resilience of water resources to climate change.

ANt-ffiXX
Annex to paragraph 13.1.5 of the general summary

Publication of reports
Following the recommendation of the sessional Working Party on Publication of Reports, the Commission
decided to process the available but unpublished technical reports and guidance material as follows:

1.

Publications in the Operational Hydrology Reports series
• Accuracy of instantaneous water level-discharge concentration relationships;
• State-of-the-art report on the use of micro-electronics for hydrological instrumentation;
• Application of remote-sensing to hydrology (including a statement on satellite observational requirements
for hydrological pmposes);
• Current and newly developed techniques used to provide inputs to hydrological models.

2.

Publications in other formal WMO publications series
GUIDE TO HYDROLOGICAL PRACTICES

• Variation of water-quality parameters during floods and its implications for sampling protocols (in part);
• Collection, processing and dissemination of hydrological data (in part);
'TRAINING COMPENDIA

• Hydrological forecasting in tropical cyclone regions;
• Lecture notes for training of Class III and IV meteorological personnel;
• Examples and exercises for Class I-IV meteorological personnel.

3.

Technical reports to the Commission for Hydrology
• New developments in instruments and methods of observation for groundwater. Accuracy of groundwater
observations and evaluation of methods for estimating accuracy. Applicability of groundwater study
methods for operational pmposes (combined);
• Monitoring of dry deposition of sulphur compounds on snow cover. Changes in snow cover pollution
during thawing (combined);
• Application of satellite data for estimation of precipitation;
• Comparison of radar and precipitation-gauge data in Japan; snow measurement by radar;
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• Models used for forecasting snowmelt and rainfall runoff;
• Methods of long-range forecasting of low flows and droughts;
• Adverse effects of insufficient or inaccurate hydrological information;
• Operational hydrology aspects of desertification;
• Correspondence courses.

4.

Background material and inputs for CHy working groups and rapporteurs
• New developments in instruments and methods of observation;
• Viewpoint on instruments and measurement methods in hydrology and their development;
• Compatibility of methods used for water quality, suspended sediment and discharge measurement in order
to evaluate the transport rate of pollutants in a river cross-section;
• Monitoring the influence of acid depositions on the quality of inland waters;
• Storage and dissemination of data for design purposes and use of water resources;
• Review of present methods of preparing spatial data sets;
• Selecting an effective hydrological forecasting system;
• Problemes hydrologiques dans les zones arides et semi-arides;
• Meteorological systems for hydrological purposes.

For all individual papers, the Commission gave additional guidance to the WMO Secretariat concerning needs for
condensation, expansion, technical or linguistic editing, consideration for inclusion in HOMS, suitability for
submission to the WMO Bulletin, or scientific journals, etc. In cases where the reports and guidance material had not
been completed, and where the experts concerned had not been reappointed as rapporteurs of the Commission, it was
hoped that Members would support their national experts in .completing their tasks.

ANNEX XI
Annex to paragraph 13.2.2 of the general summary

Symposia, technical conferences, workshops and seminars
in the field of hydrology and water resources planned for 1988-1991
A. Symposia and technical conferences

Date

Title

Host/venue

Organizer*

Language

Remarks

October/November International Symposium on Water Resources
19189
Education and Training

New Delhi, India

IWRA/UNEP/Unesco

E

14-18.5.1989

Third Scientific Assembly of IAHS

Baltimore, USA

IAHS/WMO

E

May 1989

International Symposium on Atmospheric Deposition

Baltimore, USA

IAHS/IAMAP/WMO/AGU

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Symposium on Surface Water Modelling
- New Directions for Hydrologic Prediction

Baltimore, USA

IAHS/WMO

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Symposium on Regional Characterization of Water Quality

Baltimore, USA

IAHS/WMO

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Symposium on Remote Sensing
and Large-Scale Global Processes

Baltimore, USA

IAHS/WMO

E

In connection with the
3rd Scientific Assembly
ofiAHS

* The convener is listed first.

Title

Ddte

Hosi!venue

Organizer*

Language

Remarks
0

May 1989

International Symposium on System Analysis for
Water Resources Management- Closing the Gap
between Theory and Practice

Baltimore, USA

IAHS

E

In connection with the
3rd Scientific ASsembly
.ofiAHS

Mily 1989

International Symposi-um on Sediment and the
Environment

Baltimore, USA

IAHS

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Symposium on Groundwater
Contamination

Baltimore, USA

IAHS

E

In connection with the
3rd Scientific Assembly
ofiAHS

June 1989

International Symposium on Integrated Approaches
to Water Pollution Problems

Lisbon, Portugal

IWRA

E

iS-22.7.1989

International Colloquium on the Development of
Hydrologic artd Water Mimagement Strategies in
the Humid Tropics

Townsville,
Australia

Urte8co/WMO

E

i1-i5.9.1989

Conference on Climate and Water

Helsinki,
Finland

WMO!UNEPJIAHS

E

Benidonrt, Spain

IAHS/Unesco/WMO

E

WMO/FAO

E

2-5.10.1989

International Symposium on Groundwater Management: Quantity and Quality

i989

Technical Conference on Water for Agriculture

23-26.4.1990

International Symposium on Regionalization
in Hydrology

Ljubljana,
Yugoslavia

IAHS/WMO

E

21.s-u9go

Interilational Conference on Water Resources in
Mountainous Regions

Lausanne,
Switzerland

iAHJIAHS/WMO

E

i988-199i

Technical Conference on Application of Advanced
Instrumentation to Data Collection and Processing

* Tiie convener is listed firsL
I

I_

-

Approved by
ECXXXIX

Approved by Cg, date
and place to be decided

~
~

~

---

Title

Date

1988-1991

Technical Conference on Modelling and
Evapotranspiration

1988-1991

International Conference on Water-Resource
Assessment Activities

11-24.8.1991

XX General Assembly of IUGG

Hostlverme

--------

Organizer*

Language

Remarks

Approved by Cg, date
and place to be decided
Approved by Cg, date
and place to be decided

WMO and Unesco

Vienna, Austria

IUGG

E

lB. Workshops and seminars
21.11-2.12 1988

Seminar on Water-Resource Assessment

Conakry, Guinea

WMO and Unesco

F

May 1989

International Workshop on PC Methods for Precipitation Modelling

Baltimore, USA

IAHS/WMO

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Workshop on PC Methods for Image
Processing and Geographic Informations Systems

Baltimore, USA

IAHS/WMO

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Workshop on PC Methods for Flood
Frequency Analysis

Baltimore, USA

IAHS/WMO

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Workshop on PC Methods in Water
Resource System Analysis

Baltimore, USA

IAHS

E

In connection with the
3rd Scientific Assembly
ofiAHS

May 1989

International Workshop on PC Methods for
Groundwatet Quantity and Quality Analysis
and Modelling

Baltimore, USA

IAHS

E

In connection with the
3rd Scientific Assembly
ofiAHS

4-7.121989

International Workshop on Precipitation Measurement

StMoritz,
Switzerland

IAHS/WMO

E

* The convener is listed first

>
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Tiile

Date

Host/venue

Organizer*

Language

Remarks

.....
1\)

*

1988-1991

Workshop on Operation of Hydrological Services
and Netowork Design Practices

Approved by Cg, date
and place to be decided

1988-1991

RA ITN and RA ill/IV Regional Training Workshops
on Instrumentation arid Data Collection in

Approved by Cg, date
and place to be decided

1988-1991

RAi and RA II Regional Training Workshops
on Hydrological ForecaSting and the Use of
Hydrological Models

Approved by Cg, date
and place to be decided

1988-1991

RA III/IV Regional Training Seminar on Secondlll'Y
Data Processing and Analysis

Approved by Cg, date
and place to be decided

The convener is listed firsL

I
~

ANNEX XII

List of documents
A. "Doe" series

Doe.
No.

Title

Agenda
item{s)

Submitted by

1

Provisional agenda

2.2

2

Explanatory memorandum relating to the
provisional agenda

2.2

3

Report by the president of the
Commission

3

ADD. I

Technical Regulations

3; 7.2

ADD.2

Future developments of HOMS

3; 6.2

4

Report of the Secretary-General

2to22

Secretary-General

5

Standardization and regulatory activities

7

Rapporteur

7 and9

Chairman of the
working group

9.6

Rapporteur

President of CRy

Report of the CRy Rapporteur on
Standardization

6

Standardization and regulatory activities

Collection and transmission of
hydrological data
Report of the CRy Working Group on
Hydrological Instruments and Methods
of Observation

7

Remote sensing applications
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Doe.
No.

Title

8

Telemetry and data transmission
including meteorological and othef
systems for hydrological purposes

Agenda
item.(s)

Submitted by

9.7

Rapporteur

10 (7, 8.2
and 9.7)

Chairman of the
working group

Meteorological systems for
hydrological purposes

Hydrological data processing,
storage, retrieval and dissemination

9

- --

Report of the Working Group on
Hydrological Data Collection, Processing
and Transmissions Systems

~·

ADD.1

Areal assessment of hydrological
elements

10

10.3

Rapporteur

11

Chairman of the
working group

12.1

Rapporteur

12.3

Rapp0rteur

Report of the CRy Rapporteur on Areal
Assessment of Hydrological Elements

Hydrological forecasting and modelling

11

Report of the CRy Working Group on
Hydrological Models and Forecasting

12

No document

13

Use of hydrological data in the
management of water resources
Report of the Rapporteur on Hydrological
Information for Water"resource
Development

Operational hydrology and World Climate
Programme (WCP-Water)

14

Report of the Rapporteur on
WCP-Water
ADD~

1

ANNEX XII

Title

Doe.
No.

15

No document

16

Hydrological problems of arid and
semi-arid regions, including droughts
and desertification

115

Agenda
item (s)

Submitted by

12.4

Rapporteur

14.1

Rapporteur

10

Canada

Report of the Rapporteur on Droughts
and Desertification

17

WMO activities in education and training
relevant to hydrology and water resources
Report of the Rapporteur on Training
in Hydrology

18

Hydrological data processing, storage,
retrieval and dissemination
WMO activity to promote national water
use data systems

ADD.1

19

Hydrological Operational Multipurpose
Subprogramme (HOMS)

6

China

20

Collection and transmission of hydrological
data

9 and 11

Finland and Hungary

9

Czechoslovakia and
Hungary

Hydrological forecasting and modelling
Improvement of operational hydrology
of lakes and reservoirs

21

Collection and transmission of
hydrological data
Improvement of operational hydrology
of urban areas
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Agenda
item (s)

Submitted by

9

Sweden

Opening of the session and organization
of the session

1, 2

President of CHy

Establishment of committees

2.3, 2.4

President of CHy

2

Report by the president of the Commission

3

Vice-president of CHy

3

Decisions of Cg-X related to the Operational
Hydrology Programme (OHP)

4

President of CHy

REV.1

WMO regional activities in relation to OHP

4.3

President of CHy

REV.2

Role and responsibilities of the Commission
in the scientific and technical structure of
WMO

4.1

Chairman of the Committee
for Nominating Rapporteurs
and Members of Working
Groups

4

Co-operation with water-related programmes
of other organizations

16

Chairman of Committee B

5

Hydrological Operational Multipurpose
Subprogramme (HOMS)

6

Chairman of the Committee
oftheWhole

6

Election of officers - Report to plenary on
item 20

20

Chairman of the Nomination
Committee

7

Long-term planning as related to the
Commission's activities

5

President of CHy

15

Chairman of Committee A

Doe.

Title

No.

22

Collection and transmission of
hydrological data
Improvement of rainfall data for
urban hydrological applications

B. "PINK" series

1

REV.1

8

Technical co-operation,VCP and related
_projects- Report to plenary on item 15
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Doe.
No.

Title

117

Agenda

Submitted by

item (s)

Hydrological data processing, storage,
retrieval and dissemination - Report to
plenary on item 10

10

Chairman of Committee A

10

Education and training

14

Chairman of Committee B

11

Co-operation with water-related programmes
of other organizations

16.1, 16.2,
16.3

Chainnan of Committee B

12

Applications and services to water resources

12.3, 12.4,
12.5

Chairman of Committee B

Hydrological problems of arid and semi-arid
regions, including droughts and desertification

12.4

Chairman of the Committee
for Nominating Rapporteurs
and Members of Working
Groups

13

Role of Hydrological Services in national
administrations - Report to plenary on
item 8.1

8.1

Chairman of Committee A

14

Hydrological network design techniques

8.2, 8.3

Chairman of Committee A

19,20

President of CHy

9

REV.1

Hydrological Information Referral Service
(INFOHYDRO) - Report to plenary on
items 8.2 and 8.3

15

Review of previous resolutions and
recommendations of the Commission and
of relevant Executive Council resolutions

16

Standardization and regulatory activities Report to plenary on item 7

17

18

.7

Chairman of Committee A

Collection and transmission of hydrological
data - Report to plenary on item 9

9

Chairman of Committee A

Applications and services to water resources

12.1, 12.2,
12.3

Chairman of Committee B
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Doe.
No.

Title

Agenda
item (s)

Submitted by

19

Hydrological forecasting and modelling

11

Chairman of Committee B

20

Publications and symposia

13.1, 13.2

Chairman of Committee B

21

Nomination of rapporteurs and workinggroup members

18

President of CHy

22

Scientific lectures - Report to plenary on
item 17

17

President of CHy

