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'A.

DECISIONS RECORDED IN THE GENERAL SUMMARY OF THE WORK OF EC-XXXVII

7.1

Operational hydrology, includinq the report of the president of
CHy and the report of the seventh session of the Commission
(agenda item 7.1)

7 .1.1
The Executive Council noted with appreciation the report of the
president and examined the report of the seventh session of the Commission for
Hydrology,
held
in Geneva in 'August/September 1984.
It noted with
satisfaction the large participation of Members in the session, which was a
reflection of their interest in WM0 1 s activities in hydrology and water
resources.
It noted with interest that all material submitted by the
Secretary-General to the session had been consolidated into one single
document, namely the report of the Secretary-General, designed so that
participants could use it as a basic guide during all the discussions of the
session. This arrangement, which had been welcomed by the Commission, had had
the additional advantage of reducing by about one-third the total number of
documents as compared to those prepared for CHy-VI and amounted to an
equivalent saving in the number of pages.
The Council further noted with
appreciation that, in accordance with the wishes of Ninth Congress, a
Technical Conference on the Use of Microprocessors and Microcomputers in
Operational Hydrology had been held in conjunction with the session of the
Commission and that the conference proceedings would be published in 1985.
7.1.2
The Executive Council was particularly pleased to note that the
Commission, addressing Congress 1 s "zero-growth" principle, had established
only three
subject-oriented working groups,
as
compared to the five
established in the past intersessional period.
It noted further that,
pursuant to WMO General Regulation 143, the Commission had entrusted its
'Advisory Working Group to take over functional duties such as those pertaining
to the overview and co-ordination of·activities and liaison with the regional
associations 1 working groups on hydrology.
For this purpose and as an
innovative measure, a number of the 'Advisory Working Group members had been
assigned responsibilities for specific subjects. The Executive Council agreed
that this structure for the Commission would allow some of the working groups
to meet twice during the financial period and thus deal in greater depth with
their tasks and that ad hoc meetings of small groups of individual rapporteurs
could be organized, in particular those whose fields of responsibility were
closely related.
7 .1. 3
The Executive Council considered the recommendations made by the
seventh session of the Commission and recorded its decisions thereon in
Resolution 12 (EC-XXXVII).
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B.

RESOLUTION

Res. 12 (EC-XXXVII) - REPORT OF THE SEVENTH SESSION OF THE COMMISSION FOR
HYDROLOGY
THE EXECUTIVE COUNCIL,
HAVING CONSIDERED the abridged final report of the seventh session
of the Commission for Hydrology,
DECIDES:
(1)

To note the report;

(2)

To note Resolutions 1 to 15 (CHy-VII);

(3)
To embody the
Resolution 21 (EC-XXXVII);

(4)

substance of

Recommendation

4

(CHy-VII)

in

To take action on the other recommendations as follows:

ge£o~~n9a~iQn_l_(QHy-YI!)_-_CQ-gp~r~tio~ Qe~w~e~ ~~rQlQgic~l

Services
(a)

Notes the recommendation;

(b)

Requests the Secretary-General to incorporate the amendments
to the General Regulations, as proposed by the Commission in
RECOMMENDS of this recommendation, in the Secretary-General's
consolidated report to Tenth Congress on the revision of the
General Regulations of WMO;

ge£O~~n~a~iQn_2_(QHy-YI!>_-_~e~~e~t~ ~o-~O_T~cgnic~l
gegula~iQn~ foE ~y~rQlQgy

(a)

Approves the recommendation;

(b)

Approves the amendments and additions to the annex to the
Technical Regulations, Volume III, Hydrology, the texts of
which are given, in Part B to RECOMMENDS (2) of this
recommendation,

(c)

Requests the Secretary-General:
( i)

To incorporate the amendments as decided by EC-XXXVII
under (b) above in the Technical Regulations;

(ii)

To
incorporate
the amendments to the existing
Technical Regulations, Volume III, Hydrology, as
specified in Part A to RECOMMENDS (1) of this
reco~~endation,
in his consolidated report on the
Technical Regulations to Tenth Congress;
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(iii)

To submit to the Executive Council for approval, in
conformity with the decision of Ninth Congress, the
additional sections of the annexes to the Technical
Regulations, Volume III, Hydrology, specified in
RECOMMENDS (3) of this recommendation, as they become
available;

geQo~~nQatiQn_3_(QHy-YI!)_-_M~t~O£OlogiQal instr~e~t~
~ethQd~ Qf_oQs~r~atiQn_fQr_hyd£ologiQal £U£PQS~s

NOTE:

and

(a)

Approves the recommendation;

(b)

Requests
the president of CIMO to consider ways of
implementing this recommendation in co-operation with the
president of CHy and the Secretary-General;

(a)

Approves the recommendation;

(b)

Requests the Secretary-General to implement this recommendation as appropriate within the funds available.

This resolution replaces Resolution 8 (EC-XXXII) - Report of the sixth
session of the Commission for Hydrology, which is no longer is force.
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GENERAL SUMMARY OF THE WORK OF THE-SESSION

1.

OPENING OF THE SESSION (agenda item 1)

1.0.1
The !?resident of the Commission for Hydrology; Mr .R. H. Clark
(Canada), opened the seventh session thereof at·lOhOO on 27 August 1984. The
opening ceremony and the Commission session were held in the "Centre International de conferences de Geneve" (CICG).

1.0.2
The Secretary-General of WMO, Dr G. 0. P. Obasi, welcomed the
participants and stressed the importance of the Hydrology·and Water Resources
Programme .for the Members of the Organization.
He said that the Commission
for Hydrology was among·those commissions of WMO which introduced innovations
not only in their own field of competence but also in the conduct of their
work. As an example, Dr Obasi cited the Hydrological Operational Multipurpose
Subprogramme (HOMS).
In the view of the WMO governing bodies, HOMS in
particular was a leading example of a development offering maximum opportunity
to developing countries to participate in the work of the Organization and
improve hydrological activities in their own countries for the benefit of
their national economies.
The Secretary-General affirmed that he was fully
aware of the important step taken by WMO in incorporating operational hydrology activities in its convention and he reassured the Commission· that he
would spare no effort, not only to maintain the support of the Secretariat to
the Hydrology and Water Resources Programme at its previous level, but to
enhance it within the possibilities provided by Congress and the Executive
Council. In concluding, Dr. Obasi wished the session every success.

1.0.3
In his presidential address Mr R. H. Clark summarized the main
achievements of the Commission since its sixth session and recalled that its
work had been and should continue to be founded on the role and responsibilities of WMO in the field of hydrology and water resources as laid down in the
WMO Convention and as recognized by the United Nations Water Conference.
He
emphasized in particular the success of the first phase of HOMS and expressed
his pleasure at being able to report that virtually all projects under the
Operational Hydrology Progranune (OHP) for the previous intersessi.onal period
had been completed as planned.
He expressed his appreciation of the work
undertaken by the CHy rapporteurs and working groups, in particular the
Advisory Working Group, and thanked them and the Secretary-General and his
staff for their excellent support.

2.

ORGANIZATION OF THE SESSION (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, and
simultaneous interpretation was provided for all meetings in these languages
and in Chinese.
2. 0. 2
There were 112 participants at the session, including representatives from 51 Members and 13 international organizations.
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2.0.3
The Secretary-General of WMO attended the opening of the session.
Thereafter, Prof. J. N~mec, Director, Hydrology and Water Resources Department
of the WMO Secretariat, acted as his representative. Prof. N~mec was assisted
by Mr D. Kraemer and Dr A. J. Askew, who acted as secretaries of the working
committees, and by .other officers of the Secretariat.

2.1

Consideration of the report on credentials (agenda item 2.1)

At the request of the president, the representative of the
Secretary-General presented a list of the individuals present (including the
capacities in which they were attending the session) and whose submitted
credentials had been found to be in order. This list was accepted as the
report on credentials.
2.2

Adoption of the agenda (agenda item 2.2)

The provisional agenda was adopted without amendment.
The final
agenda is given at the beginning of this report, together with a list of
relevant documents.
2.3

Establishment of committees (agenda item 2.3)

2.3.1

A Nomination Committee was established consisting of the following

delegates:
RA
RA
RA
RA
RA
RA

I:
II:
III:
IV:
V:
VI:

H.
H.
B.
J.
M.
M.

Y. Temu (United Republic of Tanzania)
Sal man (Iraq)
E. Barbosa Pereira (Brazil)
E. Slater (Canada)
E. u. Taylor (New Zealand)
F. Roche (France)

Mr M. F. Roche was elected chairman of the Nomination Committee.
2.3.2
A committee for nominating rapporteurs and members of working
groups was established, consisting of Messrs J. C. Rodda (UK), chairman;
F. Bultot (Belgium); S. K. Cherkavsky (USSR); R. A. Clark (USA); R. H. Clark
(Canada); A. J. Hall (Australia); Y. Ishii (Japan); and A. Kassar (Tunisia).
2. 3. 3
Two working committees were established to examine in detail the
various agenda items:
Committee A to examine items 6, 7, 8 and 9;
Committee B to examine items 10, 11, 12, 13 and 14.
Items 3, 4 and 5 were examined first in a committee of the Commission as a
whole, while items l, 2 and 15 to 20 were taken up only in plenary.
Dr 0. Starosolszky (Hungary) and Mr A. J. Hall (Australia) were elected
chairmen of Committees A and B respectively.
2.3.4
A Co-ordination Committee was established,
president, vice-president, the chairmen of Committees
representative of the Secretary-General.

consisting of
A and B and

the
the
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Other organizational questions (agenda item 2.4).

2.4.1
The hours of work adopted were 09h30 to 12h30 and 14h30 to 17h30.
The. Commission felt that, in accordance with Regulation 109 and in view of the
technical and specific nature of its discussion, it was not necessary to prepare minutes of its plenary meetings.
The Commission. therefore decided that
such minutes would not be prepared for the-current session.
2.4.2
The Commission expressed its great satisfaction with the documentation for its session.
It welcomed in-particular the innovation whereby all
material to be submitted by the Secretary-General was consolidated into one.
single document, namely the report of the Secretary-General.
It was noted
that delegates might find- the document. easier to handle if each. major part of
it were to start on a right-hand page.
3.

REPORT BY THE PRESIDENT OF THE COMMISSION (agenda item 3)

3.1
In his report, the president recalled the decisions of Ninth
Congress (1983) on the Hydrology and Water Resources Programme (HWRP) confirming it as one of the major programmes of the Organization. He pointed out
that the most important factor in the implementation of the HWRP had been the
support provided by the Commission. He also noted the growing interest of WMO
Members in CHy activities, illustrated by the fact that as of July 1984 a
total of 97 Members had designated 183 experts to be represented on the
Commission., in addition to hydrologists serving .on CHy working groups or as
rapporteurs. He stressed ·with satisfaction that all recommendations adopted
by CHy-VI had been considered by the Executive Council and, when required,
approved by Ninth Congress.
3.2
The Commission noted with appreciation that virtually all CRy
working groups and rapporteurs ·-had completed their assignments, and that the
system it had adopted for monitoring their tasks had proved useful in maintaining .an appropriate level of effort. It also noted that the. Commission 1 s
system of work, whereby members of its working groups were assigned specific
tasks as rapporteurs, had now been adopted by a number of other WMO technical
commissions and that the Commission 1 5 monitoring system was being proposed for
general use in the Organization. The president then highlighted the successful completion of the first phase of HOMS, stressing that the main credit for
this success belonged to the Commission and to the Hydrological .Services of
Members for their sustained effort and support. The Commission noted that, in
the light of the above, Ninth Congress had approved a second phase of HOMS to
cover the ninth and tenth financial periods of WMO (1984-1991).
The president
.also presented proposals for the future work of the Commission and his views
on the Long-term Plan of the Organization.
3. 3
The Commission noted with appreciation the report on the work
carried out since its sixth session and congratulated the president for his
excellent leadership of the Commission 1 s activities. Noting that all matters
included in the report of the president were dealt with under other agenda
items, the Commission did not consider
it necessary to take any further
action hereunder.

4.

DECISIONS. OF Cg-IX RELATED· TO THE OPERATIONAL .HYDROLOOY -PROORAMME(OHP) (agenda item 4)

4. 0.1The Commission was informed in- the report of the president and -by.
the document ·of the Secretary-General of the decisions of Ninth Congress on
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WMO activities in general and on the activities of CHy and the Hydrology and
Water Resources Programme (HWRP) in particular. It noted Congress's agreement
that WMO's future activities under its Hydrology and Water Resources Programme
be carried out under the following headings:
(a) Operational Hydrology Programme (OHP), including the Hydrological Operational Multipurpose Subprogramme (HOMS);
(b) Applications and services to water resources;

and

(c) Co-operation with water-related programmes of other international organizations.
4.0.2
The Commission noted the decisions of Ninth Congress with respect
to these three programmes 'as contained in Resolutions 25, 26 and 27 (Cg-IX).
4.1

Role and responsibilities of the Commission in the scientific and
technical structure of WMO (agenda item 4.1)

Revised terms
of-reference
the
Commission
--- - - - -of
-----4.1.1
The Commission was informed by the report of the Secretary-General
that, on the basis of studies prepared by the Executive Council, Ninth
Congress had agreed, in its Resolution 47 (Cg-IX), to retain the present
eight-commission system with revised general terms of reference common to all
commissions, as well as individual terms of reference describing the specific
tasks of each technical commission. The Commission was pleased to note that
the amendments it had: proposed for its own terms of reference in Recommendation 2 (CHy-VI) to reflect in particular activities related ,to the organized
transfer of hydrological technology, had been approved by Ninth Congress.
4.1.2
The Commission then analysed the implications for its own activities of the classification of technical commissions, the revised general terms
of reference and, in particular, the revised terms of reference of CHy. With
respect to the latter, the · opinion was expressed that in many cases the
national Hydrological Services were also responsible for carrying out activities directly related to the assessment of water resources and the operation
of water projects.
Some delegates felt that this could be accorded more
prominence in the CHy terms of reference. The Commission considered, however,
that its present terms of reference allowed it to undertake all necessary
activities in the above fields, and decided not to propose any amendments
thereto at this stage. The Commission considered that in view of its responsibilities for a basic scientific and technical field closely related but
separate from meteorology, its classification as an "applications commission"
might well be re-examined by Congress.

4 .1. 3
The Commission was informed in the document submitted by the
Secretary-General of the measures considered by Ninth Congress for improving
the working methods of the technical commissions, based on recommendations of
the Executive Council. The Commission noted with satisfaction that, through
amendments to WMO General Regulations 128 and 152, Congress had approved the
participation of presidents of the technical commissions at sessions of
Congress and of the Executive Council.
In this context, the Commission was
also informed that, pursuant to Resolution 18 (EC-XXXV), a meeting of
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·presidents should be held after each session of the Executive Council.
It
agreed that this would favour closer co-ordination of the work of the WMO
technical commissions.
The Commission also noted that Ninth Congress had
adopted General Regulation 143(b) whe-reby " ... when expedient, the Executive
Council may use the technical commissions through their Advisory Working
Group/ Steering Working Group or their other working groups, to give advice on
urgent or priority items". The Commission agreed that this measure augmented
the role of the Advisory Working Group as an active intersessional management
and co-ordination tool for affairs of the Commission (see also paragraph 4;2.3
below).
4 .1. 4
The Commission agreed that the CHy system of work had proved its
efficiency during the previous intersessional period and therefore decided to
follow the same practice during the following intersessional period.
The
Commission was particularly pleased to note Congress's encouragement for the
introduction by technical commissions of monitoring procedures to assess and
evaluate the progress of rapporteurs' work, as already introduced by CHy.
It
noted the view of Congress that such monitoring would also be useful · in the
review of programme execution, to be carried out regularly in the . future by
the Executive Council (see paragraph 4 .1. 6 .below). The Commission. therefore
decided that this monitoring should be continued during the next intersessional period.
4 .1. 5
The Commission noted the decision of Congress that reports of
working groups or rapporteurs of the technical commissions dealing with significant developments be distributed to all Members of WMO. Noting that not all
Members were represented in the Commission for Hydrology, it considered that
this measure would promote a wider involvement of Members in CHy activities.

4 .1. 6
Finally, the Commission was informed of the decision of Congress
that an in-depth review of the programme of each technical commission be
undertaken by the Executive Council at its session immediately preceding that
of the Commission.
It noted that the review of CHy activities would thus be.
carried out before CHy-VIII. ·

4.2

Priorities in the Commission's activities, review of the Long-term
Plan of WMO as related to operational hydrology and development of
a plan of action (agenda item 4.2)

4.2.1
On the basis of the reports of its president and the SecretaryGeneral, the Commission reviewed the list of priority activities in the fields
of hydrology and water resources after 1983, as revised and approved by Ninth
Congress in its Resolution 25 (Cg-IX). It noted that this list had been based
on the proposal set out in Recommendation 2 of CHy-VI, and that it had been
endorsed by the second international conference on hydrology organized by WMO
and Unesco in 1981 (see paragraphs 14.1.2 and 14.1.3 below). It noted further
that the list of priority activities had served as a basis for the preparation
by the Secretary-General of the programme and budget of HWRP for the ninth
financial period and had also already been taken into account in the plan for
the implementation of OHP submitted by the president to CHy-VII (see paragraph
4.2.2 below).
In the light of the above, the Commission considered that
there was no need for their ampiification at present.
The Commission also
noted that this list of priorities would be valid until the WMO' s Long-term
Plan was approved by Tenth Congress in 1987.
Proposals for the updating of
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the priorities in the fields of hydrology and water resources, as currently
approved by Ninth Congress, would consequently form part of the Commission's
input to WMO's Long-term Plan (see paragraphs 4.2.4 to 4.2.8 below).
Future structure of the Commission
4.2.2
The Commission then considered the proposal submitted by the
president for the structure of CHy for the implementation of the OHP during
the next intersessional period.
The Commission recognized that
the
zero-growth principle for WMO activities adopted by Ninth Congress would not
allow for the strengthening and extension of certain activities without eliminating or reducing others.
It therefore decided to establish only four
working groups, with the Advisory Working Group taking over functional duties
such as those pertaining to the review and co-ordination of various activities, some of which had been assigned in the past to the Working Group on the
Guide, Standardization and Technology Transfer. The Commission also agreed
that the three subject-oriented working groups should be entrusted with the
contributions to the Guide, to the Technical Regulations and codes, and to the
HOMS Reference Manual. The latter would each be monitored and co-ordinated by
one member of the Advisory Working Group.
It also recognized that this
proposed structure would have the advantage of allowing some of the working
groups to meet twice during the financial period, and thus deal in greater
depth with their tasks, and that it might be possible to organize ad hoc meetings of small .groups of individual rapporteurs, in particular those dealing
with users' requirements for HOMS or those engaged on subjects closely related
to one another.
4.2.3
By its Resolution 1 (CHy-VII), the Commission re-established the
Advisory Working Group with terms of reference as given therein and decided
that it should continue to act as the Steering Committee for HOMS.
It was
also decided that, in addition to the president and vice-president of the
Commission, the Advisory Working Group 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. 2. 2 above. The Commission adopted this composition
in response to the decisions of Ninth Congress (see paragraph 4.1.3) and nominated experts to be invited to serve on the Advisory Working Group with the
specific aim of ensuring an equitable geographical distribution of membership. In connection with term of reference (a) (ii) of the group, the Commission proposed that the president and Advisory Working Group consider the
possibility of recommending, when appropriate, that the Secretary-General call
upon previous CHy rapporteurs to assist in the completion of tasks with which
they had been associated.

4. 2. 4
The Commission noted the decisions taken by Congress concerning
the long-term planning of WMO programmes, having before it the section of Part
I of the First WMO Long-term Plan (FLTP) relating to the Hydrology and Water
Resources Programme, as approved by Ninth Congress, and a pilot draft of the
corresponding Part II, drafted by the WMO Secretariat as a basis for discussibn.

4. 2. 5
The Commission welcomed the preparation of long-term plans for WMO
activities and the invitation extended by Congress for it to contribute to the
development of the Second WMO Long-term Plan (SLTP), and recognized in
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particular the potential value of such plans for its own programme of work.
It examined the texts of Parts I and II of the First Long-term Plan and made

comments and proposals, as recorded below, regarding their format and contents.
It requested that these be taken into account in the preparation of
the SLTP but~ as the latter would not be adopted by Congress until 1987 and
would then cover the period 1988-1997, the Commission felt that it could well
make further contributions to the development of the SLTP at a later stage,
particularly as regards possible future developments.
It therefore requested
the CHy Advisory Working Group to participate in th~ preparation of the SLTP
on behalf of the Commission and also to assist the president of CHy and the
WMO Secretariat, when called upon to do so.
4.2.6
In commenting on long-term plans in general, the Commission
expressed the opinion that they should be flexible enough to respond to future
developments and to the needs of Members, while being sufficiently precise to
provide a sound basis for the planning and co-ordination of programmes, particularly between national' Services and between international organizations.
4.2. 7
The Commission proposed that the overall objective of the HWRP for
the decade 1988-1997, as would be contained in Part I of the SLTP, should read:
"To ensure the assessment and forecasting .of the quantity and
quality of water resources both for different sectora1 uses and
for hazard mitigation."
Stress was laid on the· need to ensure that in the presentation· of detailed
objectives and in any accompanying text, appropriate references be made to
groundwater, water quality, the role of education and training and the needs
of developing countries. The Commission also made specific proposals for ·the
main long-term objectives of the three· component programmes of the HWRP ..
These proposals are presented in Annex I to this report.
4.2.8
The Commission also studied the draft of Part I I of the FLTP that
was contained in the report of the Secretary-General.
It congratulated the
Secretary-General and his staff on the draft and endorsed in general both its
format and contents, including the specific objectives I to XVI for the decade
1984-1993.
It was recognized that Part I I of the SLTP would need to be
drafted so as to take into account developments over the coming three years,
including the completion of some activities, and to fit an agreed standard
format.
The Commission did not therefore discuss the draft in detail but made
a number of proposals and comments, as presented in Annex II to this report,
which it asked its Advisory Working Group to consider when contributing to and
reviewing the draft of Part I I of the SLTP prior to its submission to Tenth
Congress in 1987.
4.3

Institutional co-operation between ·national Hydrological Services,
and between Hydrological and Meteorological Services
~agenda item 4.3)

4.3.1
The Commission was informed in the report of the president that,
in accordance with a decision of Seventh Congress, a total of 94 countries had
to date nominated hydrological advisers to their permanent representatives
with WMO, in addition to 24 countries with combined national Meteorological
and Hydrological or Hydrometeorological Services.
It agreed that the appointment of these advisers, ·besides having improved contacts and communication
between national Hydrological Services and WMO, also constituted an important
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element for the strengthening of co-ordination at the national level between
Hydrological and Meteorological Services.
It also noted with satisfaction
that during Ninth Congress a meeting had been arranged between hydrological
advisers and representatives of Hydrological Services of Members attending
Congress. This meeting had been convened as a subcommittee of Congress and
considered all agenda items related to hydrology.
4.3.2
The Commission was especially pleased to note that, pursuant to
Resolution 31 (Cg-VIII), each of the six regional associations had appointed
regional hydrological advisers who, in all cases, were also the chairmen of
their respective regional association's working groups on hydrology.
It noted
further that they had participated in an advisory capacity, together with the
president of CHy, at the thirty-fourth session of the Executive Council which
dealt with policy questions relating to HWRP.
The Commission agreed that
these arrangements had already facilitated, to a large extent, the participation of national Services in those WMO programmes containing hydrological
aspects.
It therefore welcomed the decision by Ninth Congress, based on a
proposal by the president of CHy and recorded in Resolution 48 (Cg-IX), to
keep in force the arrangements for the designation of regional hydrological
advisers to the presidents of the regional associations. This resolution also
included a definition of the terms of reference of these advisers.
The
Commission, noting that the continuation of this arrangement beyond the·
current Congress intersessional period would ensure and greatly strengthen the
continuity of the co-operation of Hydrological Services at the level of
regional associations, recommended to Ninth Congress the inclusion of the
arrangements concerning co-operation of Hydrological Services of Members, as
formulated in Resolution 48 (Cg-IX), in the General Regulations of WMO.
The
Commission adopted Recommendation 1 (CHy-VII) to this effect.

4.4

WMO regional activities in OHP (agenda item 4.4)

4.4.1
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 currently had working
groups on hydrology, open to representatives of Hydrological and Meteorological Services of all Members from their respective Regions.
In this context,
concern was expressed, however, that in some cases the membership of these
groups did not include a sufficiently large number of representatives of
Hydrological Services of Members.
On the other hand, the Commission was
pleased to note that, in accordance with the recommendations of CHy-VI, the
terms of reference entrusted by the regional associations to these working
groups included some OHP projects implemented at regional level, namely:
(a) The assessment of the adequacy of networks of hydrological
stations (including precipitation and evaporation);
(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; and
(d) The development and promotion of regional aspects of
Hydrological Operational Multipurpose Subprogramme (HOMS).

the
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The Commission noted with appreciation that various technical reports from
these groups had constituted a useful input to activities of other regional
working groups and also to those of some CHy rapporteurs.
4.4.2
The Commission noted that its Advisory Working Group had periodically reviewed the relationship of regional activities with those of CHy. . It
recommended that this practice be continued during the next inter-sessional
period.
It was also decided that certain members of the Advisory Working
Group be specifically entrusted with the co-ordination of activities of CHy
with those of the working groups on hydrology of regional associations.
The
Commission noted that co-ordination was also being carried out through. meetings of the chairmen of the regional associations' working groups on hydrology
with the president of CHy.
It therefore welcomed and stressed the importance
of the decision of Ninth Congress that such occasional meetings be arranged
between the president of CHy and the regional hydrological advisers.
In this
connection the Commission recommended that. information should also be propagated through an exchange of relevant technical reports generated by the CHy
working groups and rapporteurs and those of the regional associations' working
groups.
The Commission finally stressed the importance of the participation
of hydrological advisers to Permanent Representatives at sessions of WMO' s
regional associations, in accordance with the provisions of INVITES of Resolution 48 (Cg-IX).
This would further assist the harmonization .of OHP and
regional activities.

4.4.3
With respect to the meetings of.the regional associations' working
groups on hydrology, the Commission noted that, as recommended by CHy-VI,
these meetings had been and were being arranged in connection with other
regional hydrological events, such as the WMO/Unesco meetings on hydrological
problems.
It considered that such arrangements were not only beneficial from
the point of view of savings funds but also very helpful for the activities
being implemented by tbe.working groups. The Commission therefore recommended
to the Secretary-General that such a practice be continued in.the future whenever possible.

5.

HYDROLOGICAL OPERATIONAL MULTIPURPOSE SUBPROGRAMME (HOMS)
(agenda item 5)

5.1

Evaluation of results of the first phase of HOMS (agenda item 5.1)

5 .1.1
The Commission was informed of developments in HOMS since CHy-VI.
The Advisory Working Group had met in May 1981 as the Steering Committee for
HOMS and approved components, sequences and user requirements which had been
submitted by HOMS National Reference Centres (HNRCs) for inclusion in HOMS.
These had been incorporated in the first edition of the HOMS Referenc·e Manual
(August 1981), which had since been updated by six supplements with new or
revised component and sequence descriptions.
In accordance with Resolution 30
(Cg-VIII), the president of· the Commission had presented a report on the implementation of the first phase- of HOMS to Ninth Congress, together with a
draft outline plan for the second phase.
Congress had welcomed the success
which HOMS had achieved and the strong support it was receiving from the
National Hydrological Services of Members.
In view of the need for the longterm planning of technology-transfer activities, Congress had approved by
Resolution 25 (Cg-IX) the outline plan for the second phase of HOMS to cover
the next two WMO financial periods, i.e. 1984-1991.
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5.1.2
The Commission examined the report of the president on the outcome
of the first phase of HOMS and was pleased to note that 76 Members had indicated their active participation in HOMS by designating HNRCs.
In addition,
four intergovernmental water-resource organizations had set up focal points to
support their members' activities under HOMS.
5.1.3
The Commission further noted that the HOMS Reference Manual
currently contained 331 components and eight sequences.
Satisfaction was
expressed at the wide range of components available and the need for more
sequences was stressed. Over 600 requests for the transfer of components had
been received, involving about 70 per cent of the available components.
An
analysis of requests by section showed a strong demand for components dealing
with data processing and storage, hydrological models, and methods ot observation.
50 Members of WMO (including many developing countries), five United
Nations agencies, 10 WMO field projects and three other intergovernmental
organizations had requested components.
The difficulty of obtaining a feedback on the use made of components was noted, though the importance of this
feedback for the evaluation of components was stressed. It was suggested that
HNCRs requesting components should indicate the problem that the component was
to solve.
It was further suggested that a more detailed analysis should be
made of the components which had not been requested in order to determine the
reasons for this.
It was suggested that in many cases. the language of the
component might be a problem.
5 .1. 4
The Commission commended the Steering Committee for its efforts to
ensure the success of the first phase of HOMS, and expressed its gratitude. to
the HNRCs which had made so many valuable components readily available.
It
also acknowledged the important contribution made to the development of HOMS
by experts who had been seconded by Members to help install transferred corn~
ponents.
5.2

Implementation plan for the second phase of HOMs
principles of relevant responsibilities of CHy bodies
(agenda item 5.2)

and general

5.2.1
At the request of Congress (Resolution 25 (Cg-IX)) the president
presented a draft plan of action for the second phase of HOMS for consideration by the Commission.
The Commission welcomed the guidance given in the
outline plan for the second phase of HOMS which Congress had adopted and noted
that the detailed plan of action proposed by· the president would enable the
goals set by Congress to be met.
It was also noted that the plan would
support and be supported by the rest of the Commission's programme.
5. 2. 2
The Commission welcomed the emphasis in the plan for the second
phase of HOMS on the development of sequences of components to meet particular
user requiremertts but felt that a systematic effort was needed to identify and
fill gaps in the existing coverage of components.
It noted that, in many
cases, meetings of experts from HNRCs would develop specifications for the new
sequences or components needed and that those sequences and components would
then be supplied by the HNRCs. The Commission also stressed that sequences of
components should be focused to meet a specific requirement for hydrological
information and urged that this be emphasized in the concept of sequences.
5. 2. 3
The need for training in the use of HOMS components was particularly stressed by the Commission.
This training was said to be especially
important for the lower levels of technician on whom basic data collection
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often depended.
In this connection, the establishment by the Steering Committee of a new HOMS section (Y) "Training aids in operational hydrology" was
welcomed by the Commission.

5.2.4
The proposed support to WCP-Water through . the development of components and sequences related to climate-data analysis was noted, which would
help Members' Hydrological Services make more effective use of climatic data
in the assessment of management of their water resources.
The development of
the Climate Applications Referral System (CARS) under the WCAP to provide a
source of information and technology on climate applications was also noted.
The Commission welcomed the close links that were being developed between CARS
and HOMS to prevent duplication of effort between WACP and HWRP.

5.2. 5
The Commission welcomed the forthcoming publication of the first
of an intended series of comparative instrument listings.
It was felt that
the development of these listings was particularly valuable and··. should be
accelerated.

5. 2. 6
After the discussion reported above, the Commission adopted the
plan for the second phase of HOMS as given in the annex to Resolution 1
(CHy-VII).

5.3

HOMS Reference Manual (agenda item 5.3)

5.3.1
In its
discussions on HOMS, the Commission acknowledged the
importance of the HOMS Reference Manual (HRM) ·and in particular the summary
descriptions of components.
The need was emphasized for these to be kept
under revision to as to ensure that they described accurately and clearly the
technology contained in the components.
Suppliers of components were
requested to review the summary descriptions of their components with a view
to their improvement and working groups and rapporteurs were asked to keep the
components within their subject area under review as regards technical content
and adequacy.
They were also asked · to identify further components or sequences which should be added to HOMS.
5. 3. 2
In view of the large number of compone~ts now available in HRM,
considerable time might be required to search for a suitable component.
Accordingly, the Commission agreed that it was necessary to develop additional
methods of search, by means of indexes of cross-references to the HRM components.

6.

STANDARDIZATION AND REGULATORY ACTIVITIES (agenda item 6)

6. 0.1
The Commission considered the report of the Working Group on the
Guide, Standardization and Technology Transfer and expressed its appreciation
to the working group for undertaking a thorough, overall review of the Guide
to Hydrological Practices and the Technical Regulations and for analysing
their role and concept in relation to the HOMS Reference Manual (HRM).
The
Commission noted that the working group had closely monitored the relatively
intense standardization activities of CHy. WMO co-operation in the field of
standardization in hydrology and water resources with other international
organizations such as ISO and Unesco was discussed under agenda item 14.
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Amendments to the Guide to Hydrological Practices (agenda item 6.1)

New material
6.1.1
The Commission was pleased to note that both volumes of the fourth
edition of the Guide to Hydrological Practices had been published in English
and that the Chinese, French, Russian and Spanish versions of Volume I would
shortly be issued.
It also noted that all material approved at CHy-VI had
already been included in the fourth edition.
6 .1. 2
The Commission then examined and approved the new material specifically requested at CHy-VI for inclusion in the Guide.
This material
consisted of a large section on accuracy of hydrological measurements
(Chapter 1) and some additional texts on instruments and methods of observation (Chapter 2) and on design of networks (Chapter 3).

Overall review of the Guide
6.1.3
The Commission considered the results of the overall review of the
Guide carried out by the working group and noted that it had identified those
sections or paragraphs of the Guide to be deleted, reduced or completed.
In
addition, a large amount of material and amendments had also been prepared
which required editing and cross-referencing with the Technical Regulations
and HRM. The Commission agreed that all these proposals should he considered
for inclusion in the fifth edition of the Guide and requested the. Secretariat
to ensure that this material be made available for this purpose.
It also
agreed that additional sections should be prepared on the following:
(a) A section on HOMS and general information on available
ponents (Chapter 1);
(b) The use of
(Chapter 2);

satellites

in

hydrology

and

water

com-

resources,

(c) Statistical distributions used in hydrology (Chapter 5);
(d) Revision of recommendations for minimum density of networks of
hydrological observing stations.

6.1.4
In connection with the preparation of the fifth edition of the
Guide, the Commission re-examined the general philosophy of the Guide as
related to HOMS. It agreed on the following:
(a) The Guide should remain the basic source of guidance on the
state of the art of procedures in operational hydrology, and
thus adequately support HOMS;
(b) The Guide should be made more homogeneous, by treating different subjects in a balanced manner and filling in the gaps,
thus obtaining uniformity with a high technical standard;
(c) The Guide should be cross-referenced to the subsections of HRM
(a table to be included in both the Guide and the HRM) and the
relevant Technical Regulations;
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(d) In view of the above, the new material approved should only be
included in the fifth edition of the Guide;
(e) For the task of streamlining and balancing the Guide, the
services of a suitable seconded expert, possibly a previous
rapporteur who t-1as acquainted with the Guide, should be
retained by the Secretary-General;
(f) The fifth edition of the Guide should be published only after
the publication of the fourth edition in the other official
languages.
6 .1. 5
The Commission endorsed the recommendation of the working group
· that the Guide should continue to be updated and that the working groups and
rapporteurs should prepare further material for the Guide only in fields
clearly identified as inadequate at present and of sufficient importance.
It
also decided that, at least until the next· (fifth) edition was published, no
further material of a general nature which might entail republication should
be prepared by the bodies of the Commission for inclusion in the Guide.
6 .1. 6
The Commission also endorsed the president's proposal that the
subject-oriented working groups should be entrusted with the contributions to
the Guide, to the Technical Regulations and codes and to HRM.
The overall
monitoring and co-ordination of these publications would be undertaken. within
the CHy Advisory Working Group itself.
In this connection, the Commission
decided to entrust some members of the Advisory Working Group as ·appropriate
with the overall supervision and co-ordination of inputs to the Guide, Technical Regulations and HRM respectively ·(see paragraph 4.2.2).

6.2

Amendments to the Technical Regulations (agenda item 6.2)

6.2.1
The Commission noted .with satisfaction that, pursuant to the
recommendation of CHy-VI, Ninth Congress had approved all the proposed amend~
ments to the existing Technical Regulations; Volume III, Hydrology.
The 1984
edition of the Technical Regulations included all these amendments, which came
into force on 1 July 1984.
6.2.2
The Commission was also pleased to note that five new sections of
the annex to the Technical Regulations as well as d~finitions of terms used
therein had been published and had come into force on 24 June 1982.
It then
examined and approved two other sections of the annex based on six ISO
Standards and recommended· in its Recommendation 2 (CHy-VII) that the Executive
Council adopt them in accordance with the authority delegated to it by Ninth
Congress. With the same recommendation the Commission took action on the proposed amendments and additions to the WMO Technical Regulations.
6.2.3
The Commission noted and agreed with the recommendation of the
working group that additional proposals for the annex to the Technical Regulations should be prepared, based on other ISO Standards.
Accordingly, it.
appointed a Rapporteur on Standardization under Resolution 2 (CHy-VII).
6.2.4
The Commission also endorsed the working group's proposal for
additional or expanded technical regulations.
The preparation of these regulations had been included, where appropriate, in the terms of reference of the
working group and rapporteurs appointed under agenda items 7.5, 7.8 and 9.
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Relationship between HOMS Reference Manual (HRM) and the Technical
Regulations, Guide and other
regulatory and standardization
material (agenda item 6.3)

6.3.1
In addition to the discussion on HRM reported under paragraph 6.1
in connection with the overall review of the Guide, the Cmmnission endorsed
the reconunendation of the Working Group on the Guide, Standardization and
Technology Transfer that contributors of HOMS components be invited to rewrite
various sununary descriptions of components in order to clarify them by the
addition of certain essential details.
6.3.2
In connection with the cross-referencing of the Guide to the subsections of HRM (see paragraph 6 .1. 4 (c) above) , the Conunission endorsed the
reconunendation of the working group that a table of cross-references should be
prepared as a separate document and recommended that it be circulated to the
holders of the two publications, in view of the usefulness of such a table to
users of the Guide and HRM, and as the fifth edition of the Guide was not
likely to be produced for some time.

7.

HYDROLOGICAL DATA-COLLECTION SYSTEMS (agenda item 7)

7. 0.1
Under this agenda item, the Conunission considered the report of
the. Working Group on Hydrological Instruments and Methods of Observation, as
well as relevant parts relating to this subject contained in the report of the
Working Group· on Hydrological Data-collection, -processing and -transmission
Systems.
It noted with appreciation that both working groups and their
individual rapporteurs had prepared, as requested in their terms of reference,
a number of useful reports and guidance material.
It noted also that there
were over 100 components in HRM related to hydrological data-collection
systems, and that more than 25 per cent of the overall requests received were
for components on this subject.
7.0.2
The Conunission agreed with the views of the Working Group on
Instruments and Methods of Observation that there were still aspects of datacollection systems, hydrological instruments and methods of observation for
which improvement, standardization and/or technology transfer were required,
particularly in the light of the priority activities of OHP after 1983 as
approved by Ninth Congress and the main long-term objectives for OHP outlined
in WM0 1 s First Long-term Plan (FLTP) for the decade 1984-1993. The Conunission
therefore decided to re-establish its Working Group on Hydrological Instruments and Methods of Observation (see Resolution 3 (CHy-VII)), which included
the appointment of a Rapporteur on Guidance on Hydrological Instruments and
Methods of Observation, with the terms of reference given in Part B of the
annex to the above resolution.

7.1

Hydrological network design and value of hydrological information
(agenda item 7.1)

7 .1.1
The Conunission noted with satisfaction that two publications on
the design of hydrological networks had been issued during the intersessional
period:
Concepts and Techniques in Hydrological Network Design (Operational
Hydrology Report No. 19 (WMO-No. 580) and Supplement No. 2 (five papers) to
the Casebook on Hydrological Network Design Practice (WMO-No. 324).
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7.1.2
The Commission considered the report of the Rappporteur on Hydrological Network Design.
It noted with appreciation that he had prepared a
technical report combining the conjoint design of water-quantity and -quality
networks and the social and economic aspects of data collection. This report
was based, inter alia, on the information collected from CHy members and
experts, and on material presented at the WMO Workshop on Application of Costbenefit Assessment of Hydrological Data for Water-resource Projects (Geneva,
November 1982).
The Commission was of the view that the report adequately
reflected the state of the art in the field of network design and that it
provided useful guidance for Hydrological Services.
It therefore decided that
the draft report when completed should be circulated for review and comments
to selected members of CHy and other experts.
Confirmation should also be
sought from countries concerned regarding the evaluations of their networks
which were contained in the report.
The Commission recommended that the
report· should be published in the Operational Hydrology Report Series when
finalized.

7 .1. 3
The Commission then noted with appreciation that the rapporteur
had prepared proposals for amendments to the fourth edition of the Guide to
Hydrological Practices and the Technical Regulations concerning various
aspects of network design. With regard to the rapporteur's preliminary report
on hydrological network densities, which was based on a 1980-1983 survey and
his recommendations for revised minimum densities of hydrological networks to
replace those currently given in the Guide, the Commission agreed with the
recommendation of the CHy Working Group on the Guide, Standardization and
Technology Transfer that this report be further reviel-<ed using the additional
data being collected by the regional associations. An evaluation should then
be made of the extent to which existing hydrological networks met density
requirements as recommended in WMO guidance material.
The results of this
evaluation should then be used,. as appropriate, to prepare revised recommendations for minimum density requirements for the Guide. These recommendations
served two important purposes:
(a) to assist Hydrological Services in their
task of designing hydrological networks; and (b) to assist them to substantiate and justify the resource requirements to implement those networks.
7 .1. 4
The Commission noted with concern that there were only two HOMS
components available on network-design practices in the HRM.
It agreed that
this was a clear reflection of the fact that (a) many of the methods and techniques on this subject were still in a research phase and (b) that almost all
existing networks had been developed on the basis of subjective and ad hoc
considerations. Noting, however, that there had also been successful applications of objective network-design techniques making use of interpolation
methods and models, the Commission decided that efforts should be intensified
to obtain more HOMS components and sequences concerning this subject, and that
a special project should be undertaken to develop practical guidance· on the
procedures for network design based on a scientific exercise and analysis as
outlined below.

7 ,1. 5 .
The Commission recognized that the practical hydrologist still had
to· rely on the recommended minimum network densities contained in the WMO
. Guide which dated from the 1960s. ·It .felt that there were two major obstacles
to the application of more modern methods:
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(a) The unavailability of computer programs and clearly presented
manuals which would enable Services to follow the procedures
that were proposed; and
(b) The lack of operational experience in applying such procedures
to practical cases.
The Commission agreed that HOMS would largely solve the first problem.
To
overcome the second obstacle, it decided that a special project should be
undertaken by WMO (along the lines of a document presented by the United
Kingdom), the aim of which would be to provide Members with case-studies of
operational network design in a comparative format that would allow their
suitability for a particular purpose to be assessed.
Realizing that such a
project would require technical contributions and co-operation from interested
Members, the Commission adopted an outline of the project which is included in
Annex III hereto and requested the Secretary-General to prepare, with the
assistance of the CHy rapporteurs concerned, for adoption by the CHy Advisory
Working Group, a more detailed plan and timetable as well as the relevant
budgetary implications to be considered by the Executive Council in due course.
7 .1. 6
The Commission further agreed that, as observations from satellites were becoming an· important component of hydrological networks for
various parameters . currently being measured by conventional surface instruments, the role of both the remote-sensing and transmission capabilities of
satellites in hydrological network-design practice should be analysed.
In
this context, the Commission also agreed with the recommendation of the CHy
Working Group on Hydrological Data-collection, -processing and -transmission
Systems that the finalized version of the observational requirements from
satellites for hydrolog{cal purposes (reported under agenda i tern 7. 6) could
probably be used as a guide to conventional hydrological network planning.
7 .1. 7
The Commission decided to appoint a Rapporteur on Hydrological
Networks to assist in the work to be carried out on the subjects indicated
above, with the terms of reference as given in Part F of the annex to Resolution 5 (CHy-VII). Noting that network design was also a matter of interest to
all WMO Regions, the Commission further decided that that rapporteur should
co-operate closely with the rapporteurs on that subject of the regional associations' working groups on hydrology, in particular as regards the evaluation
of the adequacy of hydrological networks in the various WMO Regions.
With
respect to the role of remote-sensing and transmission capabilities of satellites in hydrological network design, the rapporteur was requested to cooperate with the Rapporteur on Remote-sensing Applications, appointed under
the terms of Resolution 4 (CHy-VII).
Qp~r~tio~a! ~yQrQlQgy geEo~t_NQ._lQ
Qp~r~tlo~a! ~yQrQlQgy i~O=NQ._4~4l

- §t~tis~i~a! fnfo~m~tio~ Qn_A~tivitle~ ~n

7 .1. 8
The Commission was pleased to note that all relevant information
in the above-mentioned report had been computerized for easy reference and
retrieval. The data pertaining to each country had been reproduced and twice
circulated to Members for revision and updating.
Updated information had so
far been received from about 90 countries.
The Commission requested the
Secretary-General to make one further attempt to obtain from Members the
replies which were still outstanding and to publish the revised report as soon
as possible.
It further requested that the computerized data be kept updated
as and when new information became available through different channels such
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as WMO experts, missions of Secretariat officers, and bodies of CHy and regional associations.
In this connection, it also requested the CHy Advisory
Working Group to re-examine carefully the contents and format of the information in this report, taking into account the needs of its users in order to
simplify its updating, as well as the need for it to be published regularly,
bearing in mind that the data were readily retrievable. from the Secretariat's
computer.
7.1.9
The Commission noted that Operational Hydrology Report No. 10
would be included in the World Climate Data Information Referral Service
(INFOCLIMA) as a catalogue of hydrological data inventories.
Consideration
should also be given to providing more detailed information, similar to that
included in INFOCLIMA, on national hydrological data inventories.

7 .1.10
The Commiss{on considered the report of the WMO Workshop on Application of Cost-benefit Assessment of Hydrological Data for Watet'-resources
Projects (Geneva, November 1982) in conjunction with the report of the CHy
Working Group on Users' Requirements for Hydrological Information.
It agreed
with the main conclusion of the workshop that, although much theoretical work
had been carried out in recent years, there were few practical methods available at present to assess the cost-benefit of hydrological information for
water-resource projects.
It endorsed the recommendation of the CHy Working
Group on Users' Requirements for Hydrological Information that the state-ofthe-art report on cost-benefit assessment of hydrological data, based on the
work of the rapporteur and on the workshop, should be included in an Operational Hydrology Report, together with the technical reports considered under
agenda item 10.1 (see paragraph 10.1.1 below).
7.1.11
The Commission also agreed with the recommendation of the Working
Group on Users' Requirements for Hydrological Information that the use of
methods of reducing the cost of network operation based on techniques given in
the state-of-the-art- report mentioned in paragraph 7 .1.10 above be promoted,
and included in HOMS as soon as possible.
It included that activity in the
terms of reference of the Rapporteur on Hydrological Networks (see Part F of
the annex to Resolution 5 (CHy-VII)).
7.2

Levels and discharge measurements and intercomparison of instruments (agenda item 7.2)

7. 2.1
The Commission considered the report of the CHy Rapporteur on
Levels and Discharge Measurements and commended him on the preparation of the
reports "Levels and discharge measurements under difficult conditions" and
"Methods of measurement and estimation of discharges at hydraulic structures
and industrial and domestic intakes and outlets".
It noted that the first
report covered such difficult conditions as unstable stream channels, as well
as river channels (and estuaries) affected by tides and ice.
The Commission
agreed that this report constituted valuable guidance to hydrologists in
measuring hydrological parameters under a wide range of frequently encountered
difficult conditions. It therefore endorsed the recommendation of the working
group that it be published in the Operational Hyd~ology Report series.
7. 2. 2
With respect to the second report mentioned above, the Commission
noted that it described methods considered eminently suitable for measuring
discharges at hydraulic structures of different types. Stressing the need ·for
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adequate guidance material on this subject, the Commission recommended that
this report also be published as an Operational Hydrology Report or included
in HOMS in an appropriate form.
7.2.3
The Commission considered that it was necessary to continue monitoring new technological developments and improvements in hydrological instruments and methods of observation for both surface- and groundwaters.
In
particular, the need was felt for other methods (such as laser techniques) for
the calibration of current-meters to replace the traditional rating tank, and
also for the development of new instruments for the measurement of bed-load
transport.
The Commission also noted that new integrated data-collection
systems were being introduced into operational practice, using micrqelectronic
technology to provide for data storage of the sensor inputs and certain
primary data-processing functions, such as the application of calibration
functions or data quality-control in the instrument.
I t agreed that such
technology could well become more widespread in the next few years with considerable impact on operational procedures but that it was not likely to
replace the traditional instruments and methods of observation.
The Commission therefore decided to appoint, by its Resolution 3 (CHy-VII), a Rapporteur
on Surface-water and Sediment-transport Measurements and another on the Application of Microelectronics to Hydrological Instruments, their terms of reference being given in Parts C and G respectively of the annex to that resolution.

7. 2. 4
The Commission considered the report of· the Rapporteur on Intercomparison of Hydrometric Instruments. It noted with appreciation that he had
prepared a state-of-the.-:.art report based on experience with the development
and use of ultrasonic velocity-meters (AVMs), and agreed with his conclusions
that, at their present stage of development, national testing at this time
would be premature.
The Commission nevertheless endorsed the rapporteur's
recommendation that experience to date could provide guidance on the applicability, installation and operation of AVMs in specific streams. It therefore
decided that the above-mentioned report would be included as a HOMS component.
7.2.5
The Commission then considered the action that had been taken for
the implementation of the second phase of the project on intercomparison of
hydrometric instruments.
It agreed that this phase should comprise the
testing, at national level, of the following instruments:
(a) all existing
types of suspended-sediment samplers; and (b) new and/or improved water-level
recorders and current-meters (such as the electromagnetic type) which had
become available since completion of the first phase of the project. The
Commission also noted with appreciation that the rapporteur had already
prepared draft specifications and implementation procedures for the uniform
national testing of suspended-sediment samplers and revised those for waterlevel recorders and current-meters. The Commission was also pleased to note
that about 10 countries had already indicated their willingness to participate in the second phase of the project.
7. 2. 6
By its Resolution 3 (CHy-VII) (see Part F of the annex to that
resolution), the Commission decided to appoint a Rapporteur on Intercomparison
of Hydrological Instruments to assist in the implementation and completion of
the second phase of that project. It further agreed with the activities and
schedules proposed for the fulfilment of that project as given in Part A of
the annex to the above-mentioned resolution.
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7.2.7
The Commission was pleased to note the contributions of CHy
working groups to the Sympositun on Advances in Hydrometry (Exeter, UK, 1982).
This sympositun, organized in eo-sponsorship with WMO, was held in conjunction with the first Scientific Assembly of the International Association
of Hydrological Sciences.
A number of technical papers presented at the
sympositun, and published as IAHS Publication No. 134, had- been found to be
very useful by rapporteurs in the fulfilment of their tasks.
7.2.8
Noting the results of the Exeter Symposium, the Commission
expressed its satisfaction that a joint technical meeting with IlillS and other
organizations had tentatively been planned for 1986/87, possibly· in Budapest,
and agreed that such a meeting would ensure the continuity of similar interna~
tional events.

7. 2. 9
The Commission noted with appreciation that at the request of the
Steering Committee for HOMS and on the basis of detailed recommendations of
the Working Group on Hydrological Instrtunents and Methods of Observation,. the
·preparation of catalogues of hydrological instrtunents for inclusion in· the
HOMS Reference Manual (HRM) had been initiated.
The following five catalogues, each forming a HOMS component pertaining to one type of_ instrtunent
were planned to be prepared as a first priority:
(a)
(b)
(c)
(d)
(e)

Water-level recorders;
Current-meters and related equipment;
Winches, cranes and cableways;
Raingauges and rainfall recorders;
Instrtunents used for measuring depth, distance and position in
discharge measurement.

In accordance with the step-by-step approach recommended . by the group, the
Secretariat had started to collect descriptions of water-level recorders prepared by the originators (HNRCs), in accordance with a standard format.
The
Commission was pleased to note that this initial step had met with an excellent response.
It noted that these catalogues reduced the bulk of Section C
(Instruments and Equipment) of the HRM, and allowed the users to obtain a more
complete and balanced information on instruments.
The Commission requested
its Rapporteur on Surface-water and Sediment-transport Measurements (see paragraph 7.2.3 above) to assist the Secretariat in the above-mentioned tasks.
7.3

Measurement of sediment transport (agenda item 7.3)

7.3.1
The Commission considered the report of its Rapporteur on Sediment
Transport.
It was pleased to note that he had prepared a technical report
"Operational methods for measurement of sediment transport", which included
relevant information on the experience gained in developing countries, obtained by means of an inquiry to. selected_ members . of CHy and experts. The
Commission noted that this material was a- comprehensive complement to the
report Measurement of River Sediments, which had been published during its
intersessional period as Operational Hydrology .Report No. 16 (WMO-No. 561).
It _ therefore recommended . that, on the basis of both the above-mentioned
reports, the Secretary~eneral should consider arranging for the services of a
seconded expert to compile a manual on the subject and that, after
finalization, it be published in the Operational Hydrology Report series.
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7. 3. 2
The Commission was of the view that the comprehensive and detailed
material on measurement of sediment transport mentioned above constituted adequate and up-to-date guidance material on this subject for the present.
It
therefore decided not to reappoint a rapporteur in this field but requested
its Rapporteur on Surface-water and Sediment-transport Measurements, appointed
under agenda item 7.2, to keep abreast of developments in new instruments and
methods of observation for sediment-transport measurement. Noting that there
were only four components available on sediment transport in HRM, the Commission decided that efforts should be intensified to obtain more HOMS components
and sequences on this subject.
7.4

Measurement of groundwater (agenda item 7.4)

7.4.1
The Commission noted that, with regard to the terms of reference of
the Rapporteur on Measurement ·of Groundwater Elements, the Secretariat had
arranged for the revision and finalization of a report "Management of groundwater observation programmes". It had further arranged for the preparation of
a technical report "Hydrological methods and procedures for evaluating the
relationsh~p between surface- and groundwater".
The Commission recommended
that both reports; after appropriate review and editing, be published in the
Operational Hydrology Report series.
7 .4.2
The Commission agreed with the recommendation of the Working Group
on Hydrological Instruments and Methods of Observation that there was a continuing need to keep abreast of developments in new instruments and methods of
observation for the measurement of groundwater levels, in particular regarding
accuracy of observations, and that there was also a need to intensify its
activities in the operational aspects of this field, including groundwaterquali ty monitoring. I t therefore decided that a report would be prepared on
the accuracy of groundwater observations, which would include an evaluation of
the methods for estimating accuracy and quality aspects of groundwater. To
carry out these tasks, the Commission, by its Resolution 3 (CHy-VII),
appointed a Rapporteur on Groundwater Observations, with terms of reference as
given in Part D of the annex to that resolution.
7.5

Water-quality monitoring (agenda item 7.5)

7.5.1
The Commission considered the report of the CHy Rapporteur on Waterquality Monitoring, and was pleased to note that he had finalized the Technical Note on Water-quality Monitoring by updating the draft report on this
subject prepared during the previous intersessional period and by including
additional sections on water-quality network design, frequency of sampling and
selection of sampling sites. The Commission agreed with the recommendation of
the Working Group on Hydrological Instruments and Methods of Observations that
this material be further reviewed in the light of new developments and recent
publications, including those of other UN organizations which had recently
become available.
Stressing the need for operational guidance on this
subject, the Commission requested the Secretary-General to arrange for the
services of a seconded expert to prepare for publication of the above material
in the form of a manual, similar to the WMO Manual on Stream Gauging (Operational Hydrology Report No. 13, WMO-No. 519).
7.5.2
With respect to the state-of-the-art report on water pollution
through atmospheric transport of sulphur dioxide and other elements in liquid
and solid form, the Commission was pleased to note that, as part of WMO' s cooperation with UNEP on water-related matters, in particular the GEMS/WATER
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project (reported under agenda i terns 10.3 and 14.2), a draft report "Contribution of atmospheric pollution to inland waters" had been prepared which
covered, inter alia the topic mentioned above.
Noting that the report was
being reviewed by a number of experts, and stressing the importance of the
operational monitoring- of acid depositions in inland waters, the C01runission
requested that part of this material be included, as appropriate, in the
manual mentioned under paragraph 7.5.1.
7.5.3
The Commission agreed with the recommendation of the working group
that a report comprising the following aspects of water-quality monitoring be
prepared:
(a). Compatibi 1 i ty of methods used for water.,-qual i ty, suspendedsediment and discharge measurement in order to. calculate the
transport rate of pollutants in river cross-sections;
(b) Accuracy of instantaneous water-quality data derived
water level-discharge-concentration relationships;- and

from

(c) Variation of water-quality parameters during floods and the
effect thereof on frequency and procedures of sampling for
determination of water-quality elements.
In accordance with the proposal of the Working Group on the Guide, Standardization and Technology Transfer, it also decided that a chapter of the Technical Regulations on this subject be prepared which.would take into account, as
appropriate, the relevant ISO Standards (see paragraph 6.2.4 above).
7. 5. 4
To undertake these tasks the Commission, by its Resolution 3
(CHy-VII), appointed a Rapporteur on Water-quality Observations, with terms of
reference as contained in Part E of the annex to that resolution.
7.6

Remote-sensing including multisensor data acquisition .and analysis
(agenda item 7.6)

7.6.1
The Commission considered the reports of the Rapporteurs on
Remote-sensing and on Multisensor Data Analysis and noted with appreciation
that, pursuant to the recommendation of the CHy Working Group on Hydrological
Data-collection, -processing and -transmission Systems, they had prepared a
joint state-of-the-art report on the application of remote-sensing techniques
and multisensor data analysis in operational hydrology.
The Commission noted
that considerable additional effort was required for completion of this
report, in particular its section on multisensor data analysis, describing
operational techniques available for the analysis of hydrological data obtained from a number of sources such as telemetering stations, satellites,
radar and aircraft.
The Commission was pleased to note that the CHy Rapporteur on Multisensor Data Analysis had prepared a draft of a technical report
dealing with applications of satellite data for estimation of precipitation,
covering visible/thermal IR techniques, cloud history and indexing, microwave
techniques and practical examples for the estimation of precipitation totals
for various types of rainfall systems.
The Commission therefore decided that
this report should be circulated for review and comments to selected members
·of CHy and to other experts and then be finalized as a HOMS component.
7. 6. 2
The Commission noted that a meeting of the Executive Council Panel
of Experts of Satellites . (October 1983) had discussed a continuing initiative
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by WMO to disseminate up-to-date information on the capabilities of existing
and planned satellite systems, to collate the requirements of users in both
the Meteorological and Hydrological Services for such systems, and to increase
training efforts in this field.
The technical commissions had been invited to
make a major input to these activities. In this context, the Commission was
pleased to note that, after its circulation in draft to all members of CHy,
its Rapporteur on Data-transmission Systems had prepared a revision of the
section "Observational requirements for hydrology" contained in the WMO publication The Role of Satellites in WMO Programmes in the 1980s (WMO-No. 494).
Furthermore, based on the results of a detailed inquiry to all CHy members
covering both the observational and communication capabilities of environmental satellites, the rapporteur had also prepared an assessment. and draft
report on the use of and requirements for satellite imagery and data transmission for hydrological purposes, as discussed under agenda i tern 7. 7.
The
Commission recommended that this report, after revision and finalization, be
made available to members of CHy upon request.
7.6.3
The Commission also noted with appreciation that, on the basis of
the above material, the working group had assisted the president of CHy in the
preparation of a statement of observational requirements for hydrological purposes which might· be met by satellite systems and that this statement had
already been circulated for comments to CHy members.
The Commission noted
that this statement included data on primary use, scale and ranges of
characteristics (maximum, m1n~mum and optimum resolutions, frequency and
accuracy) of the various hydrological parameters, without consideration of the
source of and mechanism for obtaining the data. A proposed meeting of experts
in 1985 was expected to assess the ability of satellites to meet the require~
ments stated.
The Commission agreed that this statement be included as part
of the consolidated set of satellite service requirements for WMO programmes.
The C01mnission was of the opinion that these observational requirements, in
view of their level of detail, could also be used as guidance for hydrological
network planning and design purposes. Its decision on this matter is recorded
under agenda item 7.1.
7. 6. 4
The representative of the European Space Agency provided information on projects and studies of his agency carried out in the field of meteorology and hydrology, and stressed the close collaboration existing with WMO in
these studies.
The Commission \V"as pleased to note that WMO had also cooperated closely with the IAHS International Committee on Remote Sensing and
Data Transmission.
WMO had eo-sponsored the IAHS International Symposium on
Hydrological Applications of Remote Sensing (Hamburg, 1983). It had also eosponsored a COSPAR Workshop on Advances in Space Sciences to Hydrological
Investigation (Graz, 1983). The Commission noted the plans for the joint WMO/
IAHS International Workshop on Hydrological Applications of Space Technology,
which would be held in Cocoa Beach, Florida, USA, in August 1985.
7.6.5
The Commission also noted with appreciation that WMO had eosponsored with FAO and other international organizations two training courses
on satellite applications to flood control and forecasting, held in Rome
during November 1983 and June/July 1984, respectively.
I t recommended that
WMO should continue supporting such training events.
7. 6. 6
The Commission expressed the view that the estimation of hydrological parameters using satellites and other remote-sensing systems would continue to improve as new or more advanced sensors and interpretation techniques
were developed.
The Commission therefore decided to appoint a Rapporteur on
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Remote-sensing Applications to assist in the work to be carried out in this
field, with terms of reference as given in Resolution 4 (CHy-VII).
The
Commission further decided that, in all those aspects related to areal assessment of hydrological elements, the rapporteur should co-ordinate his work
closely with that of the Rapporteurs on Hydrological Networks and on Areal
Assessment of Hydrological Elements, appointed under agenda items 7.1 and 8.5
respectively and that work relating to hydrological forecasting be coordinated with that of the CHy Working Group on Hydrological Analysis, Models
and Forecasting established under agenda item 9.

7.7

Telemetry and data-transmission systems including satellites
(agenda item 7.7)

7. 7.1
The Commission considered the report of the Rapporteur on Datatransmission Systems and noted that, as part of the inquiry addressed to all
CHy members reported under agenda item 7. 6, information had also been collected on the communication. capabilities . of environmental satellites. for
hydrological purposes. On the basis of responses .received from 34 countries,
the rapporteur had prepared a detailed evaluation covering aspects such as the
use of satellites for transmission of hydrological data received from datacollection platforms (DCPs), the types of data being transmitted, distances
from DCPs to reception centres, technical and economical problems and/or legal
regulations that had prevented their· use, and future plans of· countries for
the establishment of such systems.
The decision of the Commission with
respect to the finalization and distribution of the above-mentioned report is
recorded in paragraph 7.6.2 above.
7. 7. 2
The Commission was further pleased to note that the Secretariat
had arranged for the preparation of a draft report "Selection and operation of
DCPs for transmission of hydrological data", envisaged as an expansion of
Operational Hydrology Report No. 14, Hydrological Data Transmission (WMONo .. 559), published in 1981. Noting that the above-mentioned report contained
guidance material useful to hydrological and other organizations in the
planning and design of hydrological telemetry systems that use satellites, the
Commission agreed that it should be circulated for review and comments to
selected members of CHy and experts; and then finalized as a HOMS component.

7.7.3
The Commission agreed with the recommendation of the Working Group
on Hydrological Data~collection, -processing and -transmission Systems that
there was a continuing need to keep abreast of developments in the field of
hydrological data-transmission and telemetry systems, including satellite
relay systems and computer links.
It therefore decided to appoint a Rapporteur on Data-transmission and Telemetry Systems, with terms of reference as
given in Part C of the annex to Resolution 5 (CHy-VII).
The Commission
further decided that this rapporteur should co~ordinate relevant tasks, as
appropriate, with the Rapporteur on Remote-sensing Applications it had
appointed under agenda item 7.6.
7.8

Accuracy of hydrological measurements (agenda item 7.8)

7.8.1
The Commission considered the report of the Rapporteur on Accuracy
of Hydrological Measurements and was pleased to note that he had reviewed all
· WMO guidance material on operational hydrology so as to ensure consistency of
content regarding accuracy of measurements and methods of observation.
It
also noted the preparation by him of a technical report in the form of a new
section (1.7) fo.r Chapter 1 of the Guide. to .Hydrological Practices entitled
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"Accuracy of hydrological measurements". The decisions of the Commission with
respect to this new material proposed for the Guide are recorded under agenda
item 6.1.
In this context the Commission also noted the availability of a
recent report on this subject prepared by the Nordic Hydrological Working
Group for Data Processing and Quality Control. ·
7. 8. 2
The Commission stressed the importance of and need for accurate
hydrological data required for the development and management of waterresource projects, in particular where economic consequences were highly
dependent on the accuracy of data used for design and operation.
In this
context, it also noted that the numerical values for the accuracy requirements
(uncertainties) of several instruments and methods of observation were not yet
fully established on the basis of real measurements and investigations, in
particular for the measurement of sediment and bed-load transport and soil
moisture. The Commission therefore decided that: (a) the study and refinement
of the ·accuracy requirements and uncertainties of water-level, discharge and
sediment-transport measurements should be continued; (b) that proposals for
accuracy levels of design data for water-resource projects should be made;
and (c) that a methodology be prepared for the evaluation (assessment) of the
effect of accuracy of hydrological data on the economics of water projects.
The Commission assigned the task mentioned under (a) above to the Rapporteur
on Surface-water and Sediment-transport Measurements it had appointed under
agenda· item 7.2, to be carried out, as appropriate, in co-operation with other
rapporteurs of the Working Group on Hydrological Instruments and Methods of
Observation.
In addition, the rapporteur was also requested to update
section 5 of the Annex to the Technical Regulations as recommended by the
Working Group on the Guide, Standardization and Technology Transfer.
To
undertake the tasks mentioned under (b) and (c), the Commission appointed a
Rapporteur on Hydrological Information for Water-resources Development, with
terms of reference as given in Resolution 10 (CHy-VII).
8.

PROCESSING, STORAGE,
DATA (agenda item 8)

RETRIEVAL AND DISSEMINATION OF HYDROLOGICAL

8. 0.1
Under this agenda i tern the Commission considered the report of the
Working Group on Hydrological Data-collection, -processing and -transmission
Systems, as well as the reports of the Rapporteurs on Precipitation, Snow
Cover and Soil Moisture and on Areal Assessment of Evaporation.
It noted the
substantial inputs which had been made to the preparation of guidance material
covering various aspects of those fields.
The Commission also noted that, at
the request of the working group, the Secretariat had arranged for the finalization of a technical report "Guidelines for computerized data processing in
operational hydrology and land and water management", based on WMO Technical
Note No. 115, Machine Processing of Hydrometeorological Data (WMO-No. 275), a
recent FAO draft publication "Electronic data-processing systems for land and
water data" (prepared in consultation with WMO) and on contributions from the
working group.
The Commission noted that this report included, inter alia,
guidance material on the subjects covered under agenda items 8.1, 8.2 and 8.3
and welcomed its publication as a joint WMO/FAO report.
The Commission also
welcomed the close collaboration of FAO in the preparation of this material.
8.0.2
The Commission reiterated that hydrological data processing,
storage, retrieval and dissemination constituted a major preoccupation of
Hydrological Services and noted that it had become the principal i tern for
technology transfer in HOMS. This was highlighted by the fact that about 50
per cent of the total requests were for HOMS components related to that
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subject.
The Commission therefore agreed that this activity within the OHP
should be continued during the seventh intersessional period. Accordingly; it
re-established the Working Group on Hydrological Data~collection, -processing
and -transmission Systems by its Resolution 5 (CHy-VII). The Commission also
decided to appoint a Rapporteur on Guidance on Hydrological Data-collection,
-processing and -transmission Systems, with terms of. reference as given in
Part B of the annex to the above resolution.
8.1

Primary data processing (agenda item 8.1)

8 .1.1
The Commission noted with appreciation the contributions by the
Rapporteur on Machine Processing of Hydrological Data to the preparation of
"Guidelines for computerized data processing in operational hydrology and land
and water management" mentioned above.
These contributions pertained mainly
to relevant components of HOMS, standard data formats and references.
8 .1. 2
The Commission agreed that the comprehensive material on primary
data processing contained in the technical report mentioned above constituted
adequate up-to-date guidance material, but that it was necessary to continue
monitoring new developments in.this field. In this context it also noted that
the experience of the first phase of HOMS had shown a continuing need for components on primary processing of hydrological data, with particular emphasis
on .simple systems and on those requiring minimal computer resources.
To
assist in the above tasks the Commission therefore decided to appoint, by its
Resolution 5 (CHy-VII), a Rapporteur on Primary Data Processing, with terms of
reference as given in Part D of the annex to the resolution.
8.2

Hydrological codes, standard formats for data transfer and storage
and quality-control proc.edures (agenda item 8.2)

8.2.1
The Commission ·recalled that, at its previous session, it had
deemed unnecessary the creation of new code forms or the modification -of
existing ones (HYDRA and HYFOR), because of their slow introduction into operational use by Members.
It had considered it important, hov1ever, that WMO.
continue to promote their use. The Commission expressed the view that recent
developments in data transmission, satellite relay systems and computer-tocomputer links made it necessary to revievr the existing codes and assess their
applicability with respect to the needs of Members.
In this context, the
Commission was informed by several delegations of various codes which had been
developed and were being used operationally at the national level. It therefore recommended that an evaluation be conducted and assigned the task to its
Rapporteur on Data-transmission and Telemetry· Systems, appointed under agenda
item 7.7.

8. 2. 2
The Commission noted with appreciation that the Rapporteur on
Machine Processing of Hydrological Data had revi.ewed proposed standard data
formats, prepared during the previous intersessional period, for the international exchange of hydrological data, taking into account the developments in
the Commission for Basic Systems (CBS) with respect to the standardization of
. meteorological data .formats.
However, prior .·to their circulation to all
members of CHy for comments, the Secretariat, with the endorsement of. the CHy
Advisory Working Group, had invited . selected members of the Commission ·to
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participate in a practical pilot-test of certain of the proposed formats.
Data sets on magnetic tape had been distributed for this purpose. The Corrunission noted that the different computers of the participants in the test were
able to read and produce listings of the data without any major problems. In
view, however, of the very limited participation in the test, the Commission
agreed that it should be repeated on a wider scale. In the event that this
further test also produced positive results, it authorized its president, in
consultation with the Advisory Working Group, to approve the proposed formats
and to arrange for their inclusion in the Guide to Hydrological Practices,
HOMS and Technical Regulations, as appropriate.
I t further requested its
Rapporteur on Primary Data Processing, appointed under agenda i tern 8.1, to
assist in these tasks.
8. 2. 3
The Commission also noted that the technical report "Guidelines
for computerized data processing in coperational hydrology and land and water
management" contained material on formats for hydrological data exchange, due
consideration having been given to the proposed formats mentioned in paragraph
8.2.2 above.
8.2. 4
The Commission noted that the preparation of standard formats for
data from automatic hydrological stations had not been finalized during the
intersessional period. It therefore also assigned this task to the Rapporteur
on Data-transmission and Telemetry Systems appointed under agenda item 7, 7,
and requested him to take into account the recent developments in the use of
microprocessors in automatic hydrological stations, including those reported
at the technical conference held during CHy-VII.

8.3

Systems for computerized storage and
data and data banks (agenda item 8.3)

retrieval· of

hydrological

8.3.1
The Commission considered the report of the Rapporteur on Hydrological Data Banks. I t noted with appreciation that he had assisted the Sec re~
tariat in the finalization of Case Studies of National Hydrological Data
Banks, which was published in 1981 as Operational Hydrology Report No. 17
(WMO-No. 576). The Commission also noted that the rapporteur had contributed
to the "Guidelines for computerized data processing in operational hydrology
and land and water management".
8. 3. 2
The Commission was pleased to observe the great interest shown in
HOMS components related to storage and retrieval of hydrological data.
It
noted, however, that there were only 15 components in this section of HOMS and
agreed that there was a need to include additional components and sequences
with emphasis again on simple systems and on those requiring minimal computer
resources.
8. 3. 3
The Commission also noted that one of the main long-term objectives of the OHP as outlined in WMO' s First Long-term Plan for the decade
1984-1993 referred specifically to assistance in the establishment of national
water-resource data banks, including hydrometeorological and hydrological
data.
The Commission therefore endorsed the recommendation of the working
group that it was necessary to monitor new developments in this field and to
prepare guidance material on the establishment of hydrological data banks. In
order to assist in the various tasks, the Corrunission appointed a Rapporteur on
Data Storage and Dissemination by its Resolution 5 (CHy-VII), with terms of
reference as given in Part E of the annex thereto.
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data-transmission systems,

8.4.1
Under this agenda item the Commission considered the report of the
Rapporteur on Applications of WWW to Operational Hydrology, and noted with
appreciation his critical review of and inputs to the "Guidelines for computerized data processing and operational hydrology and. land and water management".
It also noted with appreciation that the rapporteur had prepared a
report on the status of international pilot projects for the application of
WWW to hydrology and that, on behalf of the Commission, he had co-operated in
the preparation of the Integrated WWW Systems Study (ISS).
In this context,
the Commission recalled that CHy-VI had identified the.· use of WWW systems for
hydrology as one of the activities within OHP for implementation at the
regional level by the regional associations (see also agenda item 4.4).
The
regional associations had therefore allocated the task of promoting pilot
projects on the application of WWW to hydrology in international basins to
·their respective working ·groups on hydrology.
However, this exercise had so
far proved unproductive in all WMO Regions ~uring the past int.ersessional
period of the Commission.
8. 4. 2
In the light of the foregoing, the Commission agreed with the
working group's recommendation that there was still need for a focal point
within CHy to follow meteorological systems of concern to operational hydrology, particularly the WWW, development and real-time exchange of meteorological satellite imagery for hydrological purposes and standardization of international codes and formats for the retransmission of data from automatic
stations.
The. Commission decided that the required co-ordination on these
matters. should be carried out by the Rapporteur on Meteorological Systems for
Hydrological Purposes, appointed under Resolution 6 (CHy-VII).
The Commission
requested him to co-ordinate his activities, as required, with other relevant
CHy bodies, as well as with the working groups on.· hydrology of all the
regional associations.
8.5

Standard statistical processing (agenda item 8.5)

8.5.1
Under this item the Commission noted with appreciation the report
of the Rapporteur on Precipitation, Snow Cover and Soil Moisture who had prepared, in co-operation with CIMO, Methods of· Correct;ion for Systematic Error
in Point Precipitation Measurement for Operational Use, which had been published in 1982 as Operational Hydrology Report.No. 21 (WMO-No. 589). Also, as
part of the co-operative efforts between CIMO and CHy, the rapporteur had
assisted in the completion of the CIMO report on the intercomparison of precipitation measurement between. pit gauges and national gauges.
The Commission
was further pleased to note that he. had also finalized the first draft of a
technical report on snow-cover measurements-and areal assessment of precipitation and soil moisture, which included. descriptions of available comparative
tests of methods of measurement of snow depth.
The Commission decided that it
should_ be reviewed by selected members of CHy and other experts and recommended that, after finalization, it be published in the Operational Hydrology
Report series.
8.5.2
Commission
1985/1986.

The Commission noted with satisfaction the plans of the Swiss
for Hydrology to organize a workshop on precipitation.· during
It recommended that WMO co-sponsorthe above workshop.
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8. 5. 3
The Commission then considered the report of the Rapporteur on
Areal Assessment of Evaporation and noted that he had reviewed the "Casebook
on operational assessment of areal evaporation". On the basis of this review
and other comments received, 15 case studies had finally been selected for
inclusion in the casebook, which was expected to be published shortly.
8. 5. 4
The Commission also noted that the rapporteur had reviewed the
report on estimation of areal evaporation for different types of vegetation
and its variations as a function of soil moisture, which had been prepared
during the previous intersessional period of CHy as a contribution to CAgM
activities.
8.5.5
The Commission then expressed the view that there were still some
problems concerning the accurate measurement and estimation of point and areal
values in particular of precipitation and evaporation both of which were of
importance for the solution of numerous design and management problems related
to water resources.
With respect to point precipitation measurement, the
Commission recommended that CIMO intensify its efforts to improve the intrumentation and techniques and, accordingly, adopted Recommendation 3 (CHy-VII)
addressed thereto. It further agreed that, on the basis of Methods of Correction for Systematic Error in Point Precipitation for Operational Use (WMONo. 589) and in co-operation with CIMO, specific recommendations should be
drawn up which could then be used by WMO Members to correct their precipitation data, thus making these more accurate and therefore more useful for
hydrologists and others. In this connection, the Commission stressed that the
original measured precipitation data should be archived and preserved at all
times. Published or archived precipitation data should be clearly labelled as
to whether they were directly measured or already corrected.
Users of
original data should be informed of the need for correcting them.
The
Commission noted that the additions to the WMO Guide approved under agenda
item 6 contained comprehensive guidance on this matter.
8. 5. 6
The Commission endorsed the recommendation of the Rapporteur on
Areal Assessment of Evaporation that further work was still required with
respect to measurement or estimation of areal evaporation and evapotranspiration. In order to carry out work on the areal assessment of hydrological and
hydrometeorological elements, the Commission appointed a Rapporteur on Areal
Assessment of Hydrological Elements by its Resolution 7 (CHy-VII), with terms
of reference as given in the annex to the resolution. It also requested him
to collaborate, as appropriate, in the planning and execution of the project
on the intercomparison of methods of modelling evapotranspiration, reported
under agenda item 9.1.

8.5.7
The Commission noted that over 20 per cent of the overall requests
for HOMS components were made for those dealing with secondary data processing. In this context it also noted that the main long-term objectives of the
OHP as outlined in WMO' s First LTP included assistance in the development of
improved or advanced techniques for the analysis of data for planning, design
and operation of water-resource systems. Therefore, in order to keep abreast
of new developments in the field of secondary data processing and statistical
analysis of hydrological data, the Commission appointed; by its Resolution 5
(CHy-VII), a Rapporteur on Secondary Data Processing (see Part A of the annex
to the resolution).
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HYDROLOGICAL ANALYSIS, MODELLING AND FORECASTING (agenda item 9)

9.0.1
Under this agenda item, the Commission considered the reports of
its Working Group on Modelling and Simulation and of its Rapporteur on Effectiveness of Hydrological Forecasts, as well as the information on this subject
contained in the report of the Secretary-General.
It noted with appreciation
that a number of valuable reports and useful guidance material had been
prepared.
The Commission noted the method of work of that working group,
whereby specific tasks arising from the group's terms of reference were
assigned to. small . subgroups composed of members of the working group.
The
Commission suggested that this method be adopted, if appropriate, by other CHy
working groups.

9.0.2
The Commission considered the_ definitions of 15 terms used in
hydrological forecasting prepared by the Working Group on Modelling and Simulation and recommended their inclusion, as appropriate, in the Technical Regu----'
lations and in the International Glossary of Hydrology. With respect to the
use and meaning of terms such as "forecasting" and "prediction" in relation to
-drought, the Commission agreed with the working group that ...prediction" tended
to be used more for long-term estimates of future events with associated
probabilities, such as were required for the design of projects, while ''forecasting" was more frequently associated with specific future events in the
short or medium term as required for project operation and real-time forecasts.

9. 0. 3
The Commission .noted with appreciation that its working group had
prepared comments on Volumes I and II of the fourth edition of the Guide to
Hydrological Practices for inclusion· in its fifth edition.
The Corrunission
considered the technical report prepared by the group on hydrological forecasts,--,--for hydroele-ctric power prod11cti on and the- materiaJ _ i t had prgparedu on
recent developments in the use of radar to estimate -rainfall and recommended
their use- as a basis for further work on thes·e topics during the next inteF-'sessional period.

9.0.4
The Commission- noted with appreciation that its working. group had
made a number of proposals as to how section J ("Hydrol-ogical models for forecasting and design") and part of section K ("Analysis of data for planning,
design and operation of water-resource .systems;') _might be augmented and
improved.
In considering its future work, the Commission accorded high
priority to the development of -HOMS components and- sequences· relating to
hydrological analysis, models and forecasting.

9. 0. 5
The Commission considered and endorsed in general the recommendations for future activities in the field of hydrological analysis, models and
forecasting proposed by -the Working Group on Modelling and Simulation and the
Rapporteur on Effectiveness of Hydrological Forecasts, as indicated in the
following paragraphs.
It accordingly established, by Resolution 8 (CHy-VII),
a- Working Group on Hydrological Models and· Forecasting.
In addition to its
chairman-the working group would be composed of the Rapporteurs on Guidance on
Hydrological Models and For.ecasting; Inputs to Hydrological Models; Hydrological Models; and Hydrological Forecasting Methods and Hydrological Forecasting
Systems. The terms of reference of· these rapporteurs are given in Parts A to
E of the annex to the above resolution.
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Conceptual models for hydrological analysis and forecasting and
their intercomparison (agenda item 9.1)

9 .1.1
Under this agenda i tern, the Commission considered the reports of
its Rapporteurs on Use of Conceptual Models for Hydrological Projects and on
Models for Snowmel t-runoff Forecasting and expressed its appreciation for
their valuable contributions. The Commission noted the technical reports they
had prepared "Conceptual models used in hydrological studies" and "Forecasting
of ice-cover thickness and solidity on rivers and reservoirs", respectively.
The Commission requested the WMO Secretariat to make these reports available
to members of CHy and proposed that they be used as a basis for future work on
this subject by the Commission.
9.1.2
The Commission noted with satisfaction that, in accordance with
its recommendation, the project on the · intercomparison of models of snowmelt
runoff had been successfully completed in 1983 and expressed its appreciation
to the Rapporteur on Models for Snowmelt-runoff Forecasting for his valuable
assistance to the Secretariat in the effective completion of the project.
9.1.3
The Commission noted that 11 models had finally been tested in the
project by their owners on the six· data sets selected for. this purpose.
The
model owners had sent their simulated outputs to the Secretariat which
arranged for their .evaluation and intercomparison according to the accepted
graphical and numerical verification criteria.
A technical conference,
attended by representatives of agencies participating in the project, together
with other invited experts, had been convened by WMO in Norrkoping, Sweden,
from 26 to 30 September 1983.
The Conference compared the models and their
performance and prepared relevant conclusions and recommendations.
The
Commission considered these recommendations and agreed that the success of the
project resulted from its careful and detailed preparation and the excellent
spirit of co-operation that had developed between the participants.
The
models had performed well and the detailed analysis both of their structure
and their performance characteristics provided a wealth of information for use
by those interested in selecting a model for a particular purpose or in
furthering the development of snowmel t models.
The Commission accordingly
recommended that the Secretary-General arrange for the publication of the
results of this project in the Operational Hydrology Report series as soon as
possible.
9 .1. 4
The Commission noted that the Norrkoping conference had recommended conducting a simulated real-time intercomparison of rainfall-runoff and
snowmelt-runoff models designed to compare their performance under simulated
real-time forecasting conditions. It recognized that such an intercomparison
had not been possible under the earlier projects but that, for practical forecasting purposes, it was essential to consider the real-time performance of
,models including, in particular, their updating ability. The Commission welcomed the efforts made by the WMO Secretariat to investigate possible means of
implementing such a project and expressed its appreciation to the participants
in the earlier projects for their willingness to participate in this further
activity as a contribution to OHP.
The project was seen as being a logical
and very valuable extension of the earlier two projects amounting, in essence,
to the completion of a set of three projects.
The Commission therefore
endorsed the project proposal and requested the Secretary-General to arrange
for its execution under the OHP.
It recommended that the project be undertaken, if possible, during the coming intersessional period.
The Commission
also endorsed the recommendation that the project be limited to models and
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river basins used in the previous projects as this would expedite its implementation and allow comparison with the· earlier results.
The Commission
expressed its gratitude to Canada for its invitation to host the workshop
which would be the major activity of. the project. The Rapporteur on Hydrological Forecasting Methods (see Part D. of the annex to Resolution 8 (CHy-VII))
was asked to assist the WMO Secretariat in the execution of this project.

9.1.5
The Commission also examined· the recommendation made by the
Norrkoping conference and by the Working Group on Modelling and Simulation
that WMO should build on the experience .and reputation gained from the
successful completion of the past intercomparison projects and should under-,
take a new project which would be for the intercomparison of one individual
component of catchment models.
This was something that had not been possible
in the earlier projects. The Commission endorsed this proposal. l'he specific
component suggested was that used in operational practice for estimating areal
evapotranspiration.
The Commission welcomed the detailed proposals for the.
implementation of such an intercompar:ison project that were ·submitted by
Canada. The technical questions reviewed in the Canadian ·proposals provided a
basis for the Commission to consider the manner in which such a project could
best be implemented. The Commission thanked Canada for its valuable contribution to the planning of the project.
It called on all its members to ·support
the project, which it saw as being of potential value not only to the aims of
OHP but also to many other WMO programmes dealing with evaporation and evapotranspiration.
Specific mention was made of the mutual benefit that could
accrue from a cross-fertilization between this project and the. WCRP project on.
land-surface processes.
The Commission requested its president and the
Secretary-General, with the assistance of the .CHy Rapporteur on WCP-Water and
other rapporteurs as appropriate, to ensure that such a link be established
and maintained.

9.1.6
In view of t~e above, the Commission recommended that the
Secretary-General arrange for the initiation of a project .on the intercompari:son of methods and of subroutines for estimating evapotranspiration · in physically based rainfall-runoff models used in operational practice. The project
should be implemented along lines similar to those followed in the implementation of the WMO projects on intercomparison of rainfall-runoff and snowmeltrunoff models.
It assigned its Rapporteur on Hydrological Models (see Part C
of the annex to Resolution 8 (CHy-VII)), and its Rapporteur on Areal Assessment of Hydrological Elements appointed under Resolution 7 (CHy-VII), the task
of assisting the WMO Secretariat in the execution of this project.
The
Commission also requested its Advisory Working Group to monitor the two·intercomparison projects it had approved (see also pavagraph 9 .1.4) so as to. ensure
an appropriate scheduling and to assign the order of . their execution,. as
necessary.

9.1.7
Finally, the .Coinmission examined and agreed with the recommendation of its working group concerning the need for the preparation of reports
on availability and experience in the use of hydrological models.
It accordingly assigned this task to the Rapporteurs on Hydrological Models, on Hydrological Forecasting Methods and· on Hydrological Forecasting in Tropical
Cyclone Regions appointed under Resolution 8 (CHy-VII) (see Parts C and D of
the annex to that resolution) and Resolution 9 (CHy-VII) (see paragraph 9.2.2
below).
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On-line forecasting systems and updating of real-time forecasts
(agenda item 9.2)

9. 2. 1
Under this agenda i tern, the Commission considered the reports of
its Rapporteurs on On-line Forecasting Systems and on Forecast Updating Procedures and expressed its appreciation for their excellent work and useful contributions.
The Commission noted the technical report "On-line forecasting
systems" prepared by the first of these rapporteurs and the technical reports
"Current procedures for updating hydrological forecasts" and "Probability
forecasting" prepared by the second rapporteur and felt that the three reports
could well be combined. The opinion was also expressed that a compendium of
case-studies on hydrological forecasting systems should be prepared.
The
Commission endorsed the above proposal and agreed that such a compendium be
prepared.
In view of the .existence of the above three reports and the
proposal that they be combined, it was decided that the combined report be
used in the development of the compendium and the Rapporteur on Hydrological
Forecasting Systems, appointed under Resolution 8 (CHy-VII), was requested to
undertake this. task.
The Commission recommended that, when completed and
reviewed, the compendium should be published.
9. 2. 2
The Commission was pleased to note that considerable work on the
development of flood-forecasting systems had been undertaken under the
auspices of the WMO Tropical Cyclone Programme (see paragraph 10.4. 3 below).
Recognizing the special importance and needs of flood forecasting in regions
affected by tropical cyclones, the Commission appointed a Rapporteur on Hydrological Forecasting in Tropical Cyclone Regions (see Resolution 9 (CHy-VII))
to undertakework on flood-forecasting systems in such regions.
9.2.3
The Commission was informed that, in September 1983, WMO had
collaborated with a number of US agencies in organizing in Sacramenta,.
California, a Technical Conference on Mitigation of Natural Hazards through
Real-time Data-collection Systems and Hydrological Forecasting.
The Commission noted with satisfaction that the report of the conference was being
published jointly by WMO and the US organizers for distribution to all concerned.
9.2.4
As recommended by the Working Group on Modelling and Simulation,
the Commission recognized a need for the appointment of a rapporteur to follow
up recent developments in hydrological forecasting systems.
Accordingly, it
appointed a Rapporteur on Hydrological Forecasting Systems (see Part E of the
annex to Resolution 8 (CHy-VII)).
9.3.

Storm-surge and tidal-effect models (agenda item 9.3)

9. 3.1
Under this agenda item, the Commission considered the report of
its Rapporteur on Forecasting of Combined Storm Surge Flood Effects and noted
with appreciation his valuable work which had resulted in a technical report
"Hydrological aspects of combined effects of storm surges and heavy rainfall
on river flow" and endorsed the action of the Secretary-General who had
arranged for it to be used as the basis for an expanded report on the same
subject. It was recommended that the latter be reviewed and supplemented by
additional case-studies and examples before being published and, when approved
by the HOMS Steering Committee, made available as a HOMS component.
9.3.2
In this context, the Commission noted with satisfaction that valuable information on relevant national activities in South-east Asia had been
assembled under the aegis of TOPEX (see paragraph 10.4.3 below).
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Requirements for meteorological forecasts including QPF
(agenda item 9.4)

9. 4.1
The Commission noted that no proposals had been received for substantial amendments to the draft of the technical report "Meteorological data
on tropical cyclones needed for hydrological forecasting" and therefore welcomed the decision that it be combined with the report "Operational hydrology
in humid tropical regions" (see the report on item 10.4 below) and published.
9. 4. 2
The Commission also noted with appreciation that the Rapporteur on
Hydrological Requirements for Meteorological Forecasting had prepared material
on hydrological requirements for meteorological forecasting comprising principally an historical review of quantitative precipitation forecasting (QPF)
studies.
The Commission noted that the Secretary-General had used this
material in the preparation of a report "Hydrological requirements for meteorological forecasts" and an article on the subject had been published in the
WMO Bulletin in July 198_3. ·The· Commission stressed ·the need to continue the
preparation of guidance material on the use of meteorological forecasts as
input for hydrological activities, in particular current and newly developed
techniques relating to QPF including not only those based·on numerical models
of the atmosphere, but also the more easily applied statistical methods. · It
accordingly included this· task in the terms of reference of its Rapporteur on
Meteorological Systems for Hydrological Purposes, appointed under Resolution 6
(CHy-VII).

9.5

Cost-benefit studies and effectiveness of hydrological forecasting
(agenda i tern 9. 5)

9. 5.1
Under this agenda i tern the Commission noted. with appreciation the
report of its Rapporteur on ·Effectiveness of Hydrological Forecasts and
commanded her· for her excellent contributions, in particular· the technical
report "Effectiveness. of hydrological forecasts".
The Commission noted that
the report included useful case-studies on the performance and effectiveness
of ·hydrological forecasting ·systems ,as well ·as material on cost-'-benefit
analysis of hydrological forecast"ing and criteria for assessing the effectiveness of methods used in verifying operationally· issued hydrological forecasts.
The Commission accordingly recommended to th·e Secretary-General that . he
arrange for the publication of :the report in the Operational Hydrology Report
series.

10.

APPLICATIONS AND SERVICES TO WATER RESOURCES (agenda item 10)

10.1

Users' requirements for hydrological.information (agenda item 10.1)

10 .1.1
The Commission considered the reports of the Working Group on
Users' Requirements for Hydrological Information and of its Rapporteurs on:
Hydrological Information for Irrigation, Agriculture and Food Production; on
Planning of Water-resource Developments; Operation of Multipurpose Reservoirs;
and Hydrological Information for Energy Production.
It noted with appreciation that the rapporteurs had prepared, as· requested, a series of technical
reports in which .users' .. requirements for hydrological information had been
systematically. formulated, namely for energy production; water supply and
sanitation; irrigation, agriculture and food production; and planning of
water-resources development.
The working group had also prepared a report on
models f"or the generation of· streamflow sequences. In addition, the group had
prepared detailed matrices relating types of hydrological information with the
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above-mentioned user requirements, as l-Tell as additional matrices for navigation, flood control and flood-plain zoning, water-quality control and groundwater management. The Commission noted that, in preparing the above-mentioned
reports, material published by other international organizations had been
fully consulted in- order to avoid duplication. The Commission approved the
recommendation of the working group that these technical reports and the
matrices, together with the state-of-the-art report on cost-benefit assessment
of hydrological data discussed under agenda i tern 7.1 (see paragraph 7 .1.10
above), be included in a single publication in the Operational Hydrology
Report series, after appropriate review and editing.
10.1.2
The Commission decided that work on identifying the needs of users
of hydrological information should be continued, in particular to promote
closer collaboration between the users and the national Hydrological
Services. Hydrological data and forecast requirements for irrigation, hydropower and navigation were considered -of particular importance. On the basis
of the recommendations of the working group, the Commission included this
assignment in the terms of reference of the Rapporteur on Hydrological Information for Water-resources Development appointed by Resolution 10 (CHy-VII).
10 .1. 3 _
The Commission was also pleased to note that the Rapporteur on
Planning of Water-resources,Development had prepared a technical report in the
Spanish language on methods and procedures for the computation of design
floods.
I t decided this report should be made available to CHy members on
request.

10 .1. 4
The Commission noted with satisfaction that, as requested, the
Secretariat had arranged for the preparation of a technical report on frequency analysis of floods which included the information collected from CHy
members on current practices of countries with regard to the selection and
application of distribution types used for frequency analysis of extremes of
precipitation and flows.
The Commission endorsed the recommendation of the
working group that this technical report be published, after appropriate
review and editing, in the Operational Hydrology Report series. Decisions of
the Commission regarding future work on this subject are recorded under
item 8.5 {see paragraph 8.5.7 above).
10.1.5
Decisions of the Commission on the proposals for its future action
with respect to work on the development of methods for economic evaluation of
hydrological data are recorded in paragraphs 7.1.10 and 7.1.11
10.2

World Climate Programme and water (agenda item 10.2)

10.2.1
The Commission welcomed the progress that had been achieved in the
development of activities under the World Climate Programme (WCP), in particular the water-related activities. It noted that proposals for these activities had been drawn up at meetings convened jointly by WMO and Unesco in 1981
and 1982 which involved the participation of representatives from UNEP, IIASA
and IAHS, as well as experts from CHy. The grouping of water-related activities under WCP-Water was considered to be important in view of the need to
pursue such activities under each of the components of the WCP while at the
same time ensuring close co-ordination both amongst these activities and
between them and OHP. The Commission was pleased to note the valuable contributions that had been made on its behalf by the two rapporteurs on WCP
appointed by CHy-VI.

GENERAL SUMMARY

35

10.2. 2
A large part .of the past and future work of the Commission was
seen as being very relevant to the basic aims of the WCP.
It therefore constituted an important input to the WCP.
The Commission took note of the
request of Congress that high priority be given to the relevant activities
under OHP and considered it important to identify these, at least in general
terms, and to take steps to ensure close co-ordination between OHP and the
water-related activities of WCP.
To this end, the Commission established the
table presented in Annex IV to this report.
Part A thereof indicates which
activities of the Commission contribute to each of the component programmes of
the WCP and Part B which specific rapporteurs and. working groups of the
Commission are most concerned with each of the relevant priority projects
under WCP.
The Commission also appointed a Rapporteur on WCP-Water under
Resolution 11 (CHy-VII) whose task it ·would be to assist in ensuring appropriate inputs from CHy to these projects, in· collaboration with the CHy
rapporteurs concerned, and to prepare a major report on the use of climate
information in water-resource projects.
10.2. 3
The Commission noted the inputs made· by Unesco. to the planning of
water-related activities under WCP and welcomed the inclusion of specific
activities under the third phase of the International Hydrology Programme as
contributions to WCP (see also section 14.1 below).
10.2. 4 .
The Commission also noted that Tenth Congress would review all
activities under WCP and adopt plans for the future, including those for
water-related projects •
The Commission considered that there should be an
acceleration in water-related activities under WCP, at both national and
international levels, and welcomed signs that such an acceleration was already
under way.
It was recognized that the Commission could make a valuable contribution to the preparation of recommendations for future WCP-Water activities, in addition to the contribution· it hoped to make to ongoing. projects
under the WCP.
The president and Advisory Working Group were therefore
requested to act on behalf of the Commission and to advise and assist, as·
appropriate, in the preparation of such recommendations.
10.2. 5.
Reference was also made to the Climate Applications Referral
System (CARS) being developed under the World Cl·imate Applications Programme.
The Commission endorsed the view that, in view 0f its similarity to HOMS, CARS
should not be developed in the water field but could, with advantage to both
systems, be cross-referenced with HOMS.

10.3

Environmental modification of the hydrosphere and
aspects of weather modification (agenda item 10.3)

hydrological

10.3 .1
The Commission was informed of the action taken on· decisions of
CHy-VI relating to the hydrological aspects of weather modification in general
and on the development of a hydrological component of the Precipitation Enhancement Programme (PEP) in particular.
The Commission noted that Ninth
Congress had decided that PEP, as originally conceived, should not proceed to
the field seeding phase.
Artificial seeding of the clouds had not been
carried out at any time and so, although ·considerable preparatory work had
been undertaken, no operational :measurements of . hydrological parameters ·had
been made.
10.3.2
The Commission reiterated the view expressed by CHy,..-VI that, if
investment in precipitation enhancement was to be justified, the economic
significance of the artificially augmented precipitation should be evaluated
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on the basis of the carefully controlled collection and processing of hydrological data, including that on soil moisture, streamflow and evapotranspiration. It requested that this important point continue to be borne in mind in
the planning of any future WMO activities in the field of weather modification, if any.
In particular, the president of CHy was entrusted to arrange
for the appointment of a rapporteur on hydrological aspects of weather modification if at any time during the intersessional period it was considered
appropriate that the Commission make a specific input to such activities.
10.4

Hydrological problems of tropical regions (agenda item 10.4)

10. 4.1
The Commission considered the report of its Rapporteur. on Hydrology of Tropical Regions as well as the information concerning activities in
this subject area contained in the report of the Secretary-General.
It was
pleased to note · that a report "Operational hydrology in humid tropical
regions" had been prepared on the basis of the WMO Seminar on the Hydrology of
Tropical Regions held in Miami (USA) in 1981 and of other inputs, including
contributions from the CHy rapporteur.
It noted that the WMO eo-sponsored
IAHS Symposium on Humid Tropical Regions and Forestry Practices, held during
the IUGG General Assembly in Hamburg in 1983 had endorsed both the definition
of humid tropical regions proposed in the report and the important conclusions
contained therein.
The Commission recommended that priority be given to the
publication of this report which presented a valuable review of the similarities and differences existing between operational hydrology as applied in
tropical areas and that which could be applied elsewhere.
10.4.2
The Commission noted that the preparation of a' section on estimation of probable maximum precipitation (PMP) in the humid tropics for inclusion in the above report had highlighted the fact that, not only was Operational Hydrology Report No. 1 - Manual for Estimation of Probable Maximum
Precipitation - out of print, it was also somewhat out of date.
Noting the
need for up-to-date advice on procedures for estimating PMP, particularly for
hydrological design purposes, the Commission welcomed the steps that had been
taken by the president of CHy to arrange for the preparation of a revised and
expanded version of the manual. The Commission expressed its appreciation to
the USA for the work it had undertaken in preparing this new version and
recommended that, after review by international experts and subsequent finalization, it be published by WMO with the minimum of delay.
10.4. 3
The Commission was informed that several activities relating to
operational hydrology in tropical regions had also been undertaken as part of
the WMO Tropical Cyclone Programme. These concentrated on the technical programmes of four tropical cyclone regional · bodies:
two covering South-east
Asia, the Bay of Bengal and the western Pacific, one for the South-west Indian
Ocean and one for the Caribbean and the Gulf of Mexico.
The hydrological components of these . technical programmes concentrated on the development by
Members of flood-forecasting systems~ for both river and coastal flooding.
Of
particular interest was the Typhoon Operational Experiment (TOPEX) which had
been carried out under the programme of the ESCAP/WMO Typhoon Committee from
1981 to 1984 as an operational test of the typhoon-analysis and forecasting
systems.
The Commission noted that TOPEX included a hydrological component
which had been implemented mainly at national level where designated forecasting systems had been monitored during floods.
Annual monitoring reports
and reports on forecasting accuracy had been submitted for the designated
basins for the period 1981-1983.
Members of the Typhoon Committee had also
provided information on their work on storm-surge flooding and flood-risk
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analysis. The Commission noted with satisfaction that the WMO Secretariat was
arranging for the preparation of a report on the hydrological component of
TOPEX which would be finalized during the regional technical meeting on flood
forecasting, scheduled to be convened by WMO in Bangkok in October 1984.
10.4.4
The Commission saw the work undertaken und~r the hydrological component of TOPEX as an excellent ·complement to its own work on flood forecasting and risk. evaluation.
It welcomed, in particular, the close ~ink that
had been maintained between TOPEX and the work of the CHy Working Group on
Modelling and Simulation and strongly recommended that such co-ordination
always be established between activities under. OHP and these on the . same or
similar subjects being undertaken under other programmes of WMO (see also
paragraph 9.2.2 above).
10.5

Hydrological problems of. arid . and semi-arid regions, · including
droughts and desertification (agenda item 10.5)

10.5.1
The Commission considered the report of its Rapporteur on Droughts
and Desertification whose terms of reference covered several topics related to
the WMO Plan of Action in Meteorological and Hydrological Aspects of the
Combat against Desertification.
It welcomed the information· that material on
.. the hydrological aspects . of desertification was being prepared by the· Secretariat with the aid of consultants.
10.5.2
The Commission noted that a state-of-the-art report on Hydrological Aspects of Droughts had been prepared by a joint WMO/Unesco panel and that
it was scheduled for publication in 1984. I t appreciated the fact that it· had·
been possible to include a section in that report on the recent drought in
Africa and that WMO as a whole had been very much involved in recently acce. lerated activities ·at inter-agency and international levels relating to. the
recurring droughts on that continent.
10.5. 3
The Commission also noted that CAgM-VII ·had appointed a -working
group to· elaborate practical recommendations to combat desertification and a
rapporteur whose task· it was to .prepare guidance. material on the preparation
of drought-probability maps. ·In view of the interest of this subject to CHy,
the president of the Commission was requested to contact the president of CAgM
to discuss how CHy might co-operate in this work.
10.5. 4
The Commission recognized that, quite apart from the value of the
report itself, the preparation of the report .on operational hydrology in humid
tropical regions (see paragraph 10. 4.1 above) had engendered useful debate
both on an individual level and at international meetings.. It was felt that
it was well worth while to examine in some depth the practice of operational
hydrology in different climatic regions of the world.
The Commission therefore decided to concentrate during the next intersessional period on operational hydrology in arid and semi-arid regions. For this purpose it appointed
a Rapporteur on Operational Hydrology in Arid and Semi-arid Regions (see Resolution 12 (CHy-VII)) who was assigned the task of preparing a report on the
subject as a companion to that on humid tropical regions.
10.5.5
In view of the above-mentioned activities,· both· those past and
those planned for the future, the Commission felt that it was not necessary to
initiate any major new projects specifically in the field of droughts and
desertification for the next intersessional period.
It recommended, however,
that WMO maintain contact with relevant international programmes and offer its
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support to aspects concerning operational hydrology as and when appropriate.
This support could be based on the past and current work under OHP, much of
which was relevant to the problem, and individual CHy rapporteurs could be
called upon to assist, in particular the Rapporteur on Operational Hydrology
in Arid and Semi-arid Regions. With this aim in mind, the Commission, by its
Resolution 13 (CHy-VII), re-appointed a Rapporteur on Droughts and Desertification with the request that he also assist in the finalization of a report on
the hydrological aspects of desertification (see paragraph 10.5.1).

11.

PUBLICATIONS AND SYMPOSIA (agenda item 11)

11.1

Publications and their distribution (agenda item 11.1)

11.1.1
The Commission noted the report of ·the Secretary-General on the
publication of guidance and other material in the field of hydrology and
expressed its satisfaction with the standard of these publications.
It was
appreciative of the decision of the Executive Council concerning the free
distribution of WMO publications, whereby the Secretary-General was invited to
distribute all the Operational Hydrology Reports and other technical publications related to hydrology together with WMO basic documents and official
records free of charge to the hydrological advisers to the Permanent Representatives of Members. The WMO Bulletin and the abridged reports of the sessions
of the Commission for Hydrology, the EKecuti ve Council and Congress were
already provided free of charge to all CHy members.
The Commission also
appreciated the provision made by the Council that the WMO Technical Regulations might also be sent free of· charge to CHy members upon written request.
11.1. 2
The Commission noted that, in view of the financial resources
available, only a limited number of publications could be issued during the
next intersessional period. The Commission noted that many technical reports
entrusted by CHy-VI to its working groups and rapporteurs were in different
stages of preparation and that other subjects in which guidance material
should be prepared had been identified at the session.
The Commission compiled a list of technical reports and guidance material it was recommending
for publication.
This list is presented in Annex V to this report.
The
Commission requested its Advisory Working Group to review the list and to
establish priori ties for the publication of the reports in the different WMO
publication series.
First priority should be given to the translation and
publication· of the Guide and the Technical Regulations. The Commission understood that the date for the publication of any report would depend not only on
when the approved manuscript became available, but also on how it fitted into
the WMO publications plan.
11.1.3
A strong plea was made for WMO to translate and publish a greater
number of reports in hydrology in more than one of the official languages of
the Organization so that they might be more widely used by national Services.
The financial and other problems involved were recognized, as was the potential contribution that could be made directly by Members, particularly in the
translation work.
11.1. 4
The Commission welcomed the action by the Secretary-General in
issuing unedited technical reports as a means of distributing information
rapidly and economically where there was no immediate infention to publish it
in the Operational Hydrology Report series.
The Commission recommended that
the Secretary-General continue the series of unedited reports in order to make
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available the many valuable reports prepared by its rapporteurs which otherwise would not be issued in any of the formal WMO publications series. The
Commission suggested that, as in the past, these reports could be made available upon request and upon receipt of a nominal charge to cover reproduction
and postage costs by surface mail.
11.1.5
The Commission also-recommended that guidance material prepared by
the working groups and rapporteurs, not necessarily suitable for publication,
could be made accessible to interested users in the form of HOMS components.
It requested the Secretary-General to keep this possibility in mind.
'11.2

·symposia, technical conferences and seminars (agenda item1L2)

11.2 .1
The Commission examined the report by the Secretary-General containing a list of hydrological symposia, technical conferences, workshops and
seminars organized since its last session.
The Commission expressed its
appreciation to all the· sponsors ·and host countries of the meetings and also
to the Secretary-General of WMO and. his staff for the efforts they had made to
ensure the successful outcome of the meetings convened by the Organization.
11.2. 2
The Commission examined the list of symposia, technical conferences, workshops and seminars in the field of hydrology and water resources
planned for the period 1984-1987, as contained in Annex VI to this report.
It
noted with satisfaction that, in addition to the meetings already approved by
the Executive Council for 1984 and 1985, Ninth Congress had made budgetary
provision for WMO to convene or eo-sponsor during the present financial
period, several other symposia, technical conferences, workshops and seminars.
11.2. 3
The view was expressed that there should be more workshops on
specific topics under HOMS and it was hoped that, if WMO did not have suff i- ·
cient ·resources, UNDP and other sources of technical co-operation -support
might finance these events, as had been the case in the past few years.
11.2.4
The delegate from Hungary informed the Commission that his country
was ready to host the Workshop on Telemetry and Automatic Data-transmission
Systems provisionally scheduled for 1987; the delegate from Australia extended
an invitation for the Seminar on Water-resource Assessment· planned for 1987 to
be held in his country; and the delegate of New Zealand stated that he had
every hope that his country would be able to host the HOMS Workshop on Data
Analysis.
The delegate of Switzerland informed the Commission of plans to
convene an International Symposium on Precipitation and Problems for the
Hydrologist in Zurich in 1986. The Commission recommended that WMO eo-sponsor
the symposium. The delegation of France advised the Commission of plans to
establish an institute for research and development in water scienc.es in the
vicinity of Montpellier and the hope that his country would be able to host
the regional semina·r on secondary hydrological data treatment planned for 1987
in conjunction with the establishment of the institute.
The Commission
expressed the· hope that host countries could be found for the other meetings
for which financial provisions had been made by Congress in view of the great
value these meetings had for the hydrological community,· particularly the
developing countries.
11.2. 5
The Commission considered
celebrate the 25th anniversary of the
. been held in Washington, DC in 1961.
active role in support of the Second

that in 1986 it would be appropriate ·to
first session of CHy, the session having
As WMO was already expecting to take an
Scientific· Assembly on IABS, which would
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be convened in Budapest in July 19 8 6 (see paragraphs 14. 3. 3 and 14. 3. 5) , it
was agreed that such a celebration should be organized in conjunction with the
Assembly. The president of CHy and its Advisory Working Group were asked to
act on behalf of the Commission in planning this celebration.
12.

EDUCATION AND TRAINING (agenda item 12)

12.1

WMO activities in education and training relevant to hydrology and
water resources (agenda item 12.1)

12.1.1
The Commission noted that Ninth Congress had assigned a. very high
priority to the education and training activities of WMO.
It reviewed the
reports of its Rapporteur on Preparation of Training Material and its Rappor~
teur on Training Activities as well as the report of the Secretary-General on
this agenda item. I t noted with appreciation the publication in 1982 of an
addendum to the second edition of Guidelines for the Education and Training of
Personnel in Meteorology and Operational Hydrology (WMO-No. 258). The addendum included guidelines and curricula for the education and training of
professional hydrologists and senior and junior hydrological technicians. The
Commission noted that the third edition of the Guidelines which included,
inter alia, the material published in the above addendum, would be published
during 1984.
12.1.2
The Commission noted that, as recommended by CHy-VI, training
material and lecture notes had been prepared on specialization in hydrometeorology corresponding to the curricula published in Part I of the abovementioned Guidelines.
These lecture notes were addressed to Class I and
Class II meteorological personnel and planned to be published during 1984 as
Volume II,. Part 5 - Hydrometeorology - of WMO-No. 364: Compendium of Meteorology for Use by Class I and Class II Meteorological Personnel. The Commission noted with appreciation that its Rapporteur on Preparation of Training
Material had prepared worked examples and exercises corresponding to the above
lecture notes on specialization in hydrometeorology for Class I and Class II
meteorological personnel.
12 .1. 3
The Commission also noted with appreciation that, in accordance
with his terms of reference, its Rapporteur on Preparation of Training
Material had prepared draft training material including numerical exercises
corresponding to the curricula published in Part I of the above Guidelines on
specialization in hydrometeorology for Class III meteorological personnel and
on hydrometeorology for training Class IV meteorological personnel.
The
Commission noted in this connection that Ninth Congress had agreed that the
preparation of compendia of lecture notes and training manuals should be
continued during the ninth financial period.
It accordingly recommended the
finalization of the above draft training material and exercises and the
preparation of more comprehensive arid detailed lecture notes and exercises on
the above subject during its seventh intersessional period.
12 .1. 4
The Commission noted that Ninth Congress had also agreed that
there was a need for a manpower development programme to be based on a careful
assessment of manpower requirements of national Meteorological and Hydrological Services. The Commission noted that similar surveys were being undertaken
by other organizations of the United Nations system. In particular, the Commission was informed that the ACC Inter-secretariat Group for Water was
considering the possibility of conducting a manpower survey specifically in
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the water field. Therefore the Commission recommended that, as regards hydrology and water resources, the implementation of the manpower development
programme should take account of the related work being. undertaken by other
organizations of the United Nations system on an inter-secretariat basis.
12 .1. 5
The Commission noted with appreciation the_ proposals for training
hydrological technicians in developing countries that had been prepared by its
Rapporteur on rraining Activities.
The Commission was informed that the
Secretariat had organized two regional training courses in Africa for national
instructors of hydrological technicians.
Each of the two courses had lasted
for two months.
They had been held in Nairobi in 1982 and in Niamey in 1983
for English- and French-speaking countries respectively.
Comprehensive and
self-contained manuals for training instructors· had been prepared in English
and French for the course participants.
The Commission noted with approval
that the Secretariat was planning to co~operate with the Arab Centre for the
Studies of Arid Zones and Dry Lands (ACSAD) in the organization of a similar
course in Arabic in 198'6 for Arabic-speaking Members of WMO.
The Commission
agreed with its rapporteur that roving seminars were a most useful and ·costeffective training method for hydrological technicians as well as for profes7sional hydrologists, provided _that they -concentrated in the latter case on specialized subjects such as hydrological·forecasting. The Commission accordingly recommended that WMO continue to organize roving training seminars on a
self-assistance basis in developing ·countries in the different fields of
operational hydrology.
12 .1. 6 .
The Commission noted the proposal of its Rapporteur· on Training
Activities concerning the adaptation o£ correspondence courses to the more
·practical training of hydrological technicians.
A number of. delegations
reported -considerable success in organ1.z1.ng correspondence courses at the
national level but the· Commission agreed with the rapporteur that many factors
needed to be closely examined before embarking on such training activities.
In this connection the Commission was informed of the considerable experience
of Unesco in this field. which tended to confirm that, while some of these
courses- were successful,· others failed. ·It was therefore recommended that the
subject be studied further, particularly as regards the possibility of basing
correspondence courses at regional centres.
12. 1. 7
A note of ea ut ion was sounded as regards the use of films .and
video cassettes. . Experience in some countries had shown that, unless· these
were very carefully prepared and of a high standard,_ they were of very·little
practical value. Proven material of this type could be included in HOMS components.

The Commission considered the recommendations for future work of
12.1.8
its Rapporteur on Preparation of Training Material and its Rapporteur on
·Training Activities and .decided to appoint, under its Resolution 14 (CHy-VII),
a Rapporteur on Training in Hydrology, to.assist in implementing these recommendations and in carrying out the work indicated above.
12 .1. 9
The Commission noted with appreciation that its Rapporteur on
Training Activities had prepared a comprehensive scheme for cross~referencing
the sections. and subsections of HOMS .(Annex. B of the HOMS Reference Manual)
with the relevant sections of the curricula for education and training of
professional personnel in operational hydrology published in Chapter 2 of
Part II of the second edition of Guidelines for the Education and Training of
Personnel
in Meteorology and Operational Hydrology (WMO-No. 2 58) .
The
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Commission considered the cross-referencing scheme to be very useful. In view
of the publication during 1984 of a third edition of the Guidelines, the
Commission recommended that the cross-referencing scheme should be revised and
extended to link the relevant sections and subsections of HOMS components with
the relevant sections of the curricula for education and training of not only
professional hydrologists but also senior and junior technical personnel in
operational hydrology.
The Commission recommended that the revised and
extended cross-referencing scheme be included as a part of Annex B of the HOMS
Reference Manual.
12.1.10
The Commission recommended that consideration be given to providing training in the optimum use of microcomputers in Hydrological. Services,
and the continuation of training activities in hydrological instrumentation,
possibly at regional centres.
12.1.11
The Commission noted with satisfaction that during its last intersessional period, WMO had provided training in the use of various HOMS components at national, regional and international levels.
International and
regional activities in such training schemes were co-ordinated with the overall development and implementation of HOMS and were organized through the
normal channels of WMO (see also paragraph 11.2.3).
12 ~ 1. 12
The Commission endorsed the decision of its Advisory Working
Group, as the Steering Committee for HOMS, to include a section "Training aids
for operational hydrology" in the HOMS Reference Manual (HRM). The Commission
further noted that arrangements were being made for HOMS to include training~
aid components which provided additional technology for direct use in
training.
It accordingly invited its Rapporteur on Training in Hydrology,
appointed under its Resoiution 14 (CHy-VII), to assist in the implementation
of HOMS as regards components on training aids in operational hydrology.
12.2

WMO participation in training activities of other organizations
(agenda item 12.2)

12.2.1
The Commission was informed of WMO co-operation with its Members
in projects in education and training in the field of hydrology and water
resources and of the Organization's participation in the training activities
of other organizations in this field. The Commission noted with satisfaction
that WMO' s efforts in this regard continued to be closely co-ordinated with
those of Unesco and other international organizations, especially in the
training of hydrological technicians.
12.2. 2
The Commission also noted with satisfaction that since its sixth
session WMO had granted a large number of fellowships from its regular budget
for study in operational hydrology.
It was recognized, however, that the
··largest number of WMO fellowships in operational hydrology were provided under
UNDP projects, the Voluntary Co-operation Programme of WMO and various
bilateral and trust-fund arrangements.
12.2.3
The Commission also noted with appreciation that, during the last
intersessional period, WMO had continued to sponsor, upon request, several
international post-graduate courses, training seminars and workshops on
specialized subjects for professional hydrologists, organized by its Members,
in particular courses which provided training in operational hydrology to
personnel of Hydrological Services in developing countries. Special mention
was made in this regard of the training courses on hydrological forecasting
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organized by the USA with the co-operation of WMO in 1981, 1983 and 1984. The
eommission recommended that the co-operation of WMO with its Members in this
field he continued and, within available financial resources, intensified.
The delegation of the USA informed the· Commission that its country would
consider convening another course on .hydrological forecasting in co-operation
with WMO in 1985 if the demands warranted it.
12.2;4
A plea was made,· in particular by delegations .of countries providing training as a contribution to technical co-operation, that requests for
training be specified where· possible with reference to. particular subsections
and even components of HOMS. . This was seen as a. practical means of clarifying
exactly what training was sought and ensuring that the needs of the potential
trainee were met in full.
12.2.5
The Commission :was advised of the problems that arose when
trainees were not fluent in the language. of. instruction.
It urged those
responsible at national level to ensure. that potential trainees. had the. necessary linguistic ability before they were prepared as candidates for training.
The Commission therefore emphasized .the. importance -of language courses· being
conducted at national level or on other bases ..

13.

·TECHNICAL.CO~OPERATION,

VCP AND .RELATED PROJECTS (agenda item 13)

13.1
The Commission noted the . report. by the Secretary-General on the
technical assistance which WMO had provided to its Members in the field of.
hydrology and water·resources under various programmes, notably the UNDP, VCP,
funds-in-trust and the regular budget.
I t noted with concern that UNDP
assistance had decreased in monetary terms in 1982. Under the UNDP system of
country programming based on indicative planning figures (IPFs), the inclusion.·
of hydrological projects· in the country programmmes was dependent upon the
national planning authority being aware of the importance of such projects, in·
improving economic and social conditions. The decisions on the substance of
individual projects and the execution modalities belonged to each Member or
group of Members. The services of a sectoral adviser in hydrology., based at
WMO headquarters, co~ld be obtained to assist Hydrological Services of Members
in formulating projects suitable for external assistance.
13.2
The Commission noted with·· satisfaction that an increased use of
VCP for hydrological applications had been recorded. since HOMS became operational in 1981 and that some VCP donors had found that support for the transfer of HOMS components and sequences and for related training facilitated
deployment of the assistance provided and aided the evaluation of its
results.
The implementation of HOMS had also provided increased scope for.
Technical Co-operation among Developing Countries (TCDC) in WM0 1 s activities
in operational hydrology.
Support for TCDC experts had been and continued to
be available within the framework of UNDP-funded regional HOMS projects and
was being used to the extent possible.
TCDC, however, was not facilitated
where hydrological or hydrometeorological agencies were reluctant to. make
available the services of national experts qualified in the particular fields.
13.3
One delegation indicated that, as a consequence of financial
rules, funds already allocated. to specific VCP projects might later be withdrawn in case of delays in the execution of the project.
The Commission
considered that co-operation arrangements at the institutional level between
Hydrological Services of .Members could increase the efficiency of technology
transfer and would provide an appropriate framework for the implementation of
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projects funded by bilateral sources and UNDP. The Commission considered that
technology transfer was likely to be much more effective where the government
departments concerned at national level were made aware of requirements in
hydrology that, in practice, were only likely to be effected through national
institutions having links with the Commission.
13. 4
The Commission expressed its full support for the technical cooperation activities of WMO in the field of hydrology and water resources and
accordingly decided to keep in force Recommendation 6 (CHy-VI), which is
reproduced herewith as an annex to Resolution 15 (CHy-VII).
14. -

CO-OPERATION WITH WATER-RELATED PROGRAMMES OF OTHER ORGANIZATIONS
(agenda item 14.1)
Co-operation with the !HP of Unesco (agenda item 14.1)

14.1.1
The Commission was informed by the report of the Secretary-General
of WMO 1 s co-operation with Unesco and its support of Unesco 1 s International
Hydrological Programme (!HP). The Con\mission noted with satisfaction that, at
the invitation of the !HP Intergovernmental Council, WMO had made substantial
inputs to various !HP projects and had organized a number of important
meetings in co-operation with Unesco, as indicated under agenda item 11.2.
The Commission recognized that the working agreement between the WMO and
Unesco Secretariats established in the field of hydrology and water-resources
in 1972 had continued to be _a very effective mechanism for co-ordination,
particularly through meetings of the joint Unesco/WMO Liaison Committee for
Hydrological Activities.
14 .1. 2
The Commission noted that one major endeavour under the abovementioned agreement had been the convening of a joint Unesco/WMO hydrology
conference in Paris in August 1981 entitled:
International Conference on
Hydrology and the Scientific Bases for the Rational Management of Water
Resources.
Of particular interest to the Commission was the fact that, in
addition to evaluating progress made within the respective WMO and Unesco
programmes in the field of hydrology and water resources, the Conference had
drawn up recommendations on the orientation of future programmes of the two
organizations.
The Commission was very pleased to note that the delegates
attending the Conference felt that many of the increased activities under
national hydrology and water-resources programmes could be attributed to the
success of the WMO and Unesco programmes. The Conference had considered HOMS
to be a major step forward in the transfer of operational hydrological technology and as being of particular benefit to developing countries.
The Commission welcomed the fact that the Conference had endorsed
14. i. 3
the list of priority activities of WMO in hydrology and water resources recommended by CHy-VI.
In this regard, the Commission recognized that it was
partly on the basis of the recomrr\endations of the Conference that Ninth
Congress had adopted its Resolution 25 (Cg-IX) (see paragraph 4.2.1 above),
including the priority activities of WMO in hydrology and water resources
after 1983 which served as a basis for all the decisions of the Commission on
The Commission also noted
its programme for the next intersessional period.
that Congress had adopted Resolution 27 (Cg-IX) in which it requested the
Executive Council and the Secretary-General, as appropriate and within the
available budgetary resources, to continue WM0 1 S co~operation with Unesco in
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jointly planning their activities in hydrology, in particular through the
convening of a third international conference on hydrology in 1986 or 1987 and
to support the IHP of Unesco as requested and as appropriate.
14.1.4
The representative of Unesco stressed the important contribution
that WMO was making to projects of the IHP and thanked the Commission for its
part in these activities.
He presented the detailed programme and plan for
the third phase of the IHP (1984-1989).
The Commission then considered the
manner and extent of WMO's co-operation in each of the IHP-III projects. The
Commission felt that, in a large number of these activities, working groups
and rapporteurs of the Commission could make a significant contribution and
requested the president of CHy to co-ordinate these contributions as necessary
and appropriate.
The Commission agreed on a list of projects in which WMO
might co-operate and a list of projects in which WMO might follow developments
with a viet-T to possible co-operation or inputs.
It decided to include these
lists as an annex to this report (see Annex VII) and recommended to the
Executive Council and the Secretary-General that these lists serve as a basis
for WMO's co-operation in IHP.
The Commission noted that, as in the past,
this co-operation would involve WMO in providing Unesco with information and
in arranging for representatives to attend IHP meetings and that it would also
·find its expression in the joint organization of scientific and·. technical
meetings and such other activities as might arise at regional or· global
level.
The Commission requested its president to call upon the relevant CHy
rapporteurs to assist in ensuring an appropriate input by WMO to IHP projects ..
14 .1. 5
The Commission noted the difficulties that had arisen on certain
occasions in the past because of the different planning cycles of WMO and
Unesco and . considered that the adoption by Congress of a ten-year plan would
overcome these problems in the·future (see·also paragraph 4.2.6). The Commission stressed the fundamental importance to inter--,agency co-ordination of
co-ordination at national level, but recognized that it was ·up to each Member
to decide on the most appropriate modalities for such co-operation in accordance with the existing national infrastructure.
It also recommended that WMO
and Unesco continue to collaborate · at the regional level and that joint
regional meetings be convened as and when possible. . As regards the international level, it was recommended that the third joint WMO/Unesco international
. conference on hydrology be held in 1986 or in early 1987 so that it would
review and comment on recommendations which would be submitted to Tenth
Congress of WMO and the Twenty-fourth General Conference of Unesco, both to be
held in 1987.
14 .1. 6
The Commission noted that agreement had been reached with Unesco
to start work on a second edition of the International Glossary of Hydrology,
(WMO-No. 385), the first edition of which had been published jointly by the
two organizations in 1974.
The Commission welcomed this action and noted
that, as in the past, the work was being carried out by a joint WMO/Unesco
Panel on Terminology composed of experts nominated for the English, French,
Russian and Spanish languages.
The Commission recommended that high priority
be given to the preparation of the new edition and expressed the hope that it
would be printed in 1987 as scheduled.
14.2

Co-operation with the UN system (agenda item 14.2)

14.:2.1
The Commission noted with interest that some 18 agencies of the UN
system of organizations were currently engaged . in water-related activities,
their work being co-ordinated through the ACC Inter-secretariat Group for
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Water. The Conunission noted with appreciation that WMO had taken an active
part in the activities of the group, the work of which had resulted in very
valuable information being made available to governments of Members, UNDP
resident representatives and managers of UNDP projects.
14.2.2
With respect to the follow-up to the UN Water Conference, the
Conunission noted that, in accordance with the decisions of Congress, a draft
methodology had been prepared jointly by WMO and Unesco to assist countries in
evaluating their national activities in water-resource assessment and in identifying any deficiencies therein. The Commission appreciated the efforts made
by several countries to test the draft methodology in pilot projects. and urged
other interested members to participate in this important project. It asked
WMO and Unesco to assist the countries in their evaluation activities, if
called upon to do so, and to arrange for the publication of the final handbook
for national evaluation of water-resource assessment activities as a matter of
priority.
14.2.3

The Commission noted that, as a further contribution to the
of the UN Water Conference, WMO was cellaborating with the International Drinking Water Supply and Sanitation Decade (1980-1990) launched under
the auspices of WHO and UNDP and together with the FAO Action Programme on
Water for Agriculture. ·The repres·entative of FAO informed the Commission of
the activities undertaken by his organization and stressed the value of WMO
publications and technical. advice. in the implementation of FAO field projects
concerned with irrigation and food production in general.
The Commission
recognized the need for WMO to continue to make appropriate contributions to
those important endeavours and requested its president to call upon the
relevant Commission bodies to assist the Secretariat as required.
follow~up

14.2.4
The Commission noted with satisfaction that the close co-operation
with the different UN Regional Economic Commissions had involved several
projects in hydrology and water-resources development and management within
the framework of the WMO regular and technical co-operation programmes. The
representative of the Economic Commission for Europe (ECE) reviewed the waterrelated activities of his commission, in particular as regards transboundary
air and water pollution and groundwater management.
The Commission recommended to the Secretary-General and the Executive Council that WMO cooperation with the UN ~egional Economic Commissions be continued in the future.
14.2. 5
The representative of UNEP outlined plans for future activities,
with particular emphasis being laid on environmental management in integrated
river-basin development.
The Commission also welcom~d the continued cooperation with UNEP in various water-related projects such as the GEMS/WATER
project. The representative of IAEA spoke of the agency's work in isotope
hydrology and the Commission also considered the need for continued close cooperation with IAEA, particularly in its programme for the establishment of
safety codes and guides on the siting and operation of nuclear power plants.
It noted the valuable publication on this subject issued by WMO in 1981 which
discussed not only the hydrological and related water-resources problems that
might be encountered in planning, designing, operating· and decommissioning
nuclear power plants, but also outlined safety measures and protective
measures against flooding.
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Co~operation

with international river-basin commissions and_ other
governmental and non-governmental organizations
(agenda item 14.3)

14.3 .1
The Commission noted with satisfaction that WMO continued to work
closely with, inter alia, the Council for Mutual Economic Assistance, the
Danube Commission, the International Commission for the Hydrology of the Rhine
Basin (CHR), the International Institute for Applied Systems Analysis, _the
Permanent Joint Technical Commission for Nile Waters, the Niger · Basin
Authority, the Committee for Co-ordination of Investigation of the Lower
Mekong Basin and the Arab Centre for the Studies of Arid Zones and Dry Lands
(ACSfo._D).

14.3.2
The Commission was informed by the representative of CHR of.their
many activities of relevance to the terms of reference of CHy, in particular
those on flood and low-flow forecasting, QPF and the impact of acid precipitation.
The representative of ACSAD spoke of the working agreements that had
been established between the Centre. and various UN agencies, including that.
recently concluded. with WMO which was expected to lead to ACSAD playing a
major role in HOMS activities in the Arab States with the support of- UNDP.
14.3. 3
The Commission noted that excellent co-operation had been maintained between WMO and the scientific non-governmental organizations which was
exemplified by the particularly close working relationship that had been
established with the International Association of Hydrological Sciences. This
co-operation had resulted in the joint organization of several symposia and
other important activities, as discussed also under agenda item 11.2.
The
Commission noted that the Second Scientific Assembly of IAHS would be held in
Budapest in Hungary from 1 to 10 July 1986.
As was the case for the First
IAHS Scientific Assembly, held in Exeter,· UK,. in 1982, the Second IAHS
Scientific Assembly would also be eo-sponsored by -WMO.
The. Commission noted
that. the Assembly would ·comprise a number of symposia and workshops of direct
interest to CHy.
It considered that WMO could make a valuable contribution to
these meetings and -recommended to the Executive Council that, in addition to
contributing to the Assembly as a whole, budgetary provisions be made for WMO
to eo-sponsor those individual symposia and workshops which were of greatest
relevance to WMO's field of interest.
14.3. 4
The Commissinn was informed by the representative of IAHS of the
recent activities of the Association and those that were planned for the
future.
He welcomed the fruitful and effective co-operation between WMO and
IAHS and mentioned in particular the support given by WMO to the recent International Symposium on Challenges in African Hydrology and Water Resources that
had been convened by IAHS in Harare, Zimbabwe. He spoke of the serious difficulties being faced by many national Hydrological Services in attempting to
maintain effective operations and expressed the wish that WMO would continue
to support Members in their efforts to overcome these difficulties.
He indicated that ;I:AHS would be pleased to convene or eo-convene an international
symposium on some topic in hydrology either the week before or the week after
the Commission's eighth session if this was felt to be an appropriate and
valuable expression of co-operation between WMO and IAHS.
14.3. 5
The Commission agreed also that the Second Scientific Assembly of
IAHS, to be held in Budapest in July 1986 (see paragraph 14. 3. 3) , would be an
appropriate occasion to celebrate the silver jubilee of the Commission for
Hydrology and recorded its decision thereon under agenda item 11.2 (see paragraph 11. 2. 5) .
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14.3.6
The Commission was informed by the report of the Secretary-General
and a document submitted by the International Organization for Standardization
CISO) on relevant standardization efforts of WMO and ISO in the field of
interest of the Commission. The Commission noted that ISO, as the specialized
international agency for standardization, was responsible for the development
and publication of international standards in virtually every area of technology. In the area of interest to CHy, the ISO Council had established two
Technical Committees:
ISO/TC-113
Measurement of Liquid Flow in Open
Channels and ISO/TC-14 7 - Water Quality.
In the past, the Commission had
found the work of ISO/TC-113 to be of great interest to CHy. However, delegates stated that CHy needed to increase its role in providing techniques and
technologies involving water-quality measurements in operational hydrology.
The work of ISO/TC-147 would therefore be of greater interest in the future.
14.3. 7
The Commission noted that some 30 standards developed by ISO/
TC-113 had been published and that many more were in preparation and expected
to be published shortly. It considered many of these standards to be helpful
and useful for WMO activities.
It recalled the decisions of its last two
sessions to review the relevant ISO Standards in connection with the WMO Tech-.
nical Regulations and Guide to Hydrological ~ractices, and to summarize.
certain Standards which were expressed in terms of accuracy for inclusion in
the WMO Technical Regulations. This work had resulted in the inclusion in the
WMO Technical Regulations, Volume III, Hydrology, of an annex with six
sections based on a number of the TC-113 Standards. The Commission welcomed
this action which ensured not only that there was no conflict between the ISO
Standards and the WMO Technical Regulations, but that ISO Atandards could be
introduced and, accepted by the many WMO Members presently not represented in
ISO. However, the Commission recognized that problems could arise if TC-113
Standards were revised too frequently, thereby leading to their being out of
date by the time they are published in the WMO Technical Regulations.
14.3.8
The Commission also noted that there had recently been a tendency
for TC-113 to engage in activities not generally considered as concerning
standardization but as providing general guidance in the form of technical
notes and reports of the sort for which WMO was responsible for preparing and
disseminating.
14.3.9
The Commission was of the op1.m.on that there was ample opportunity
for ISO/TC-113 and ISO/TC-147 and CHy to co-operate, within the terms of
reference of each organization, in the developing standards and guidance
material respectively and to co-ordinate their activities so as not to duplicate each other's efforts.
The Commission recommended that the SecretaryGeneral bring its views and desires, as expressed above, to the attention of
the Director-General of ISO and seek an agreement with ISO and its Technical
Committee 113 on mutual co-operation and co-ordination of activities.
15.

SCIENTIFIC LECTURES (agenda item 15)

15.1
A Technical Conference on the Use of Microprocessors and Microcomputers in Operational Hydrology was held on 4 and 5 September 1984 in conjunction with the session of the Commission. The Commission noted that this
Technical Conference was held in accordance with the wishes of Ninth Congress
(see paragraph 2.2.19 of the abridged report thereof).
15.2

A total of 21 papers were presented on the following subjects:
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(a) Use of microelectronics in field instruments and
(processing sensor inputs, solid-state recorders);

sensors

(b) Microprocessor-controlled data-transmission systems (DCPs for
satellite application, VHF radio, meteorburst, land lines);
(c) Primary data processing using microcomputers (preliminary data
screening in field offices, data storage and limitations,
relation with mainframe based systems);
(d) The use of forecasting models on microcomputers
models, calibration requirements);

(.operational

(e) Integrated microcomputer-.,.based systems for- specific purposes
(e.g. forecasting in real-time-, design data computation);

In each instance the papers considered the following -aspects:
(a) Experience with hardware, -including
servicing, costs and benefits;

accuracy,

reliability,

(b) Implications for operational procedures;
(c) Training requirements;
(d) Software aspects, possibility of
mainframe systems;

transfer-· of

programs

from

(e) Technology transfer and the role of HOMS.
15. 3
The Commission expressed its appreciation to the authors of the
papers for t·heir valuable contribution to the scientific .and technical discussions . at the session -arid recommended that the conference proceedings be
published.

16.

NOMINATION OF RAPPORTEURS AND WORKING-GROUP MEMBERS
(agenda item 16)

16 .1
To carry out its programme between the seventh and
sessions, the Commission established an Advisory Working- Group plus
other working groups composed of 18 experts (see Re sol ut ions 1, 3, 5,
(CHy-VII)) and appointed 10 independent rapporteurs (see Resolutions 2,
7, 9, 10, 11, 12, 13 and 14 (CHy-VII)) as indicated in Annex VIII.

eighth
three
and 8
4, 6,

16.2
The Commission was conscious of the need for rapporteurs to be
able to call on the support of their national Services in order to fulfil
their responsibilities.
It therefore asked that members take account of this
when planning at national level.
16.3
In so far as was possible, the chairmen and members of the working
groups, as well as the individual rapporteurs, were designated during the
session.
The president was authorized to designate substitutes, should any of
those selected be-unable to serve, taking into consideration, in these cases,
the proposals that had already been made by Members before CHy-VII.
The
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Commission requested the president . of CHy and the Advisory Working Group to
establish the order of priority of working group meetings. With regard to the
participation of experts nominated by other UN and non-governmental organizations, the Commission noted that the existing working arrangements between WMO
and these organizations provided for such participation when items of agreed
common interest were under consideration.

17.

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS
COMMISSION AND OF RELEVANT EXECUTIVE COUNCIL RESOLUTIONS
(agenda item 17)

OF

THE

The Commission examined the
resolutions and recommendations
adopted at its sixth session, and also those Executive Council resolutions
relating to CHy activities which were still in force.
The decisions of the
Commission in this regard were incorporated in Re.solution 15 (CHy-VII) and
Recommendation 4 (CHy-VII).
18.

ELECTION OF OFFICERS (agenda item 18)

Dr 0. Starosolszky <Hungary) and Mr A. J. Hall (Australia) were
elected president and vice-president, respectively, of the Commission for
Hydrology.

19.

DATE AND PLACE OF EIGHTH SESSION (agenda item 19)

19.1
No formal invitation for the eighth session of the Commission was
received from Members represented at the session.
The Commission therefore
agreed that its eighth session would be held in 1988 and that the date and
place would be decided by the president of the Commission in consultation with
the Secretary-General.

19.2
It was proposed that the president of the Commission examine ways
in which sessions of CHy might be shortened so as to save time and funds
without jeopardizing, however, a thorough consideration of all agenda items.
20.

CLOSURE OF THE SESSION (agenda item 20)

20.1
At the close of the session, Messrs 0. Starosolszky, A. J. Hall
and J. C. Rodda, speaking on behalf of the participants, expressed their
gratitude to Mr R. H. Clark for his guidance of the Commission's activities
over the past eight and a half years and for his chairmanship of the current
session.
They thanked the Secretary-General and his staff for the support
they had given to the session and recorded their appreciation to the Swiss
Government for providing the facilities of the Centre international de
conferences de Geneve.
In recognizing the valuable contribution to the work
of the Commission that had been made by its members, rapporteurs and office
bearers, particular mention was made of the fact that Messrs R. H. Clark and
E. G. Popov were the only two delegates who had attended all seven sessions of
CHy.
I t was also noted regretfully that this would probably be the last
session at which Prof. J. N~mec would act as the representative of the
Secretary-General.
20.2
In acknowledging the thanks, Mr R. H. Clark expressed his
appreciation for the support he had received from the members of the
Commission, the Government of Canada and the WMO Secretariat in fulfilling his
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role as president. He had found it a very rewarding experience and wished the
Commission well in all its future endeavours.
20.3
The seventh session of the Commission for Hydrology closed at
13h40 on 7 September 1984.

RESOLUTIONS ADOPTED BY THE SESSION

1 (CHy-VII) - ADVISORY WORKING GROUP OF THE COMMISSION FOR HYDROLOGY (ALSO THE
STEERING COMMITTEE FOR HOMS)
THE COMMISSION FOR HYDROLOGY
NOTING:
(1)

The report of the president of CHy,

(2) Resolution 25 (Cg-IX) - Operational Hydrology Programme,
cluding the Hydrological Operational Multipurpose Subprogramme (HOMS),
(3) Resolution 45 (Cg-IX)
Meteorological Organization,

-

in-

The General Regulations of the World

(4)

Resolution 47 (Cg-IX) - System of WMO technical commissions,

(5)

Regulation 143 (b) of WMO General Regulations,

CONSIDERING:
(1) That the Advisory Working Group has been of invaluable aid to the
president in the tasks devolving upon him during the intersessional period and
has effectively co-ordinated the implementation of the OHP and the first phase
of HOMS,
(2) That Ninth Congress noted the need for the strengthening and use
of each commission's steering group (advisory working group) as an active
intersessional management and co-ordination tool for commission affairs,
(3) That the continual updating of the Guide to Hydrological
Practices, the Technical Regulations and the HOMS Reference Manual (HRM) is of
prime importance to members,
(4) That there is continuous need for the co-ordination and integration of regional OHP activities with those of the CHy working groups and
rapporteurs, Ninth Congress having agreed that the Commission should continue
providing methodological advice to the regional bodies concerned,
DECIDES:
(1) To re-establish the Advisory Working Group of the Commission for
Hydrology with the following terms of reference:
(a)

To serve as an active intersessional management and coordinating 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 Regulations 143 (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 coordinating with and assisting, as appropriate, the
regional association working groups on hydrology;

(iii)

To assist the president in the preparation of
proposals, if required, for the amplification or
updating of the WMO priority activities in the
fields of hydrology and water resources as currently
approved by Ninth Congress;

(iv)

To contribute, on behalf of the Commission, to the
preparation of the Second 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;

(v)

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

To review and co-ordinate CHy activities and regional inputs
and, in particular:
( i)

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;

(ii)

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

(iii)

To advise on the relationship between the HRM, the
Guide and the Technical Reg~lations;

( 2) To· request the Advisory Working Group to act as the Steering
Committee for HOMS:
(a)

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;

(b)

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

. (c)

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

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

(e)

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

(f)

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

for

(3) To adopt the plan of action for the second phase of HOMS for the
period 1984-1991 as given in the annex to this resolution;
(4)

To invite the following experts to serve on the working group:
0. Starosolszky (Hungary) - president of CHy (chairman)
A. J. Hall (Australia)

- vice-president of CHy and chairman,
CHy Working Group on Hydrological
Models and Forecasting

M. F. Roche (France)

- chairman, CHy Working Group on Hydrological Instruments and Methods of
Observation

A. I. Mohammed (Iraq)

- chairman, CHy Working Group on Hydrological
Data-collection, -processing
and -transmission Systems

Zhao Kejing (China)

-member in charge of users' requirements for HOMS purposes

S. K. Cherkavsky (USSR)

- member in charge of Technical Regulations

T. Palas (Uruguay) and
F. Bultot (Belgium)
L. Oyebande (Nigeria)
R. A. Clark (USA)

- members in charge of
regional associations

liaison

with

member in charge of training requirements for HOMS
- member in charge of co-ordination of
the Guide and HOMS Reference Manual

Annex to Resolution 1 (CHy-VII)
PLAN OF ACTION FOR THE SECOND PHASE OF HOMS 1984-1991
1.
Ninth Congress, in its Resolution 25 (Cg-IX), requested the president
of CHy to initiate action on the implementation of the second phase of HOMS,
as a subprogramme within the OHP, in accordance with the outline of activities
included in Annex B to that resolution, and to present a detailed plan of
action for adoption by CHy-VII. Accordingly, this plan which was drawn up by
the president of CHy with the assistance of the Advisory Working Group, was
presented to the Commission for consideration and adoption.
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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, as
decided by Ninth Congress, will be retained. A goal of the second phase will
be to extend and strengthen the network of HNRCs and to assist their development into fully operational technology-transfer centres. . The development of
HOMS in the first phase was greatly helped by support from technical cooperation projects funded either by UNDP or under· the WMO Voluntary Cooperation Programme.
To realize the above goals, stronger support will be
needed from UNDP, from VCP and from 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 riverbasin 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 suppor-t to these developing countries; and the
case of the Nordic countries of Denmark, Finland, Norway and Sweden, where the
Swedish Meteorological and Hydrological Institute acts as HNRC for all four
countries, which is proving a very cost-effective arrangement.
The formation
and _development_ of _such reg_ional centres will,_ when requested by Members, be
encouraged,particularly in connection with UNDP_regional projects.
5.
The HOMS Reference Manual (HRM) will continue to be the basic document
of the subprogramme.
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 of other changes in the subprogramme.
The summary descriptions of the components are . a most important
part of HRM but experience has shown that many of the _descriptions do not give
sufficient details of the technology contained in the components and a major
effort will 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, 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
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HOMS Office in assisting the transfer of components between HNRCs.
tasks to be carried out by the HOMS Office will include:

Specific

(a)

Keeping the HOMS Reference Manual up to date by the timely issue
of supplements;

(b)

Assisting with administrative formalities 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
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)

Requesting new components and. sequences from appropriate HNRCs to
cover gaps identified by the monitoring exercise, or by CHy
working groups and rapporteurs;

(g)

Publishing the HOMS Newsletter.

VCP

Technical development of HOMS components and sequences
8.
During the firsL pilot phase of HOMS, emphasis was placed on the
development of an adequate range of. components.
As yet, few sequences have
been developed, partly because their development had to . be given a lower
priority until enough 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
subject areas for which sequences rieed to be developed, to recommend priorities 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;
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(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;

(d)

Supporting other WMO Programmes, including
Programme and the Tropical Cyclone Programme.

the

World Climate

11.
The following list of priority subject areas .is based on the above
criteria:
(a)

All aspects of data
primary data processing;

(b)

.Secondary· data processing and analysis of data
designing and operating water-resource systems;

(c)

Hydrological forecasting, both for the operation of waterresource systems, and for the.mitigation of natural hazards;

(d)

Guidance to users in the selection of instruments and equipment;

(e)

Application of modern techniques of data ·collection and . trans-:miss.ion, such as satellite telemetry and new microelectronic
instruments;

(f)

Support for WCAP-Water;

(g)

Standardization and regulatory activities · in ·operational ·hydrology.

collection~

transmission,

storage,
for

and

planning,

Implementation
12.
The proposed timetable for these activities is given in the appendix
to this annex. 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.
As this plan is for an eight-year period, there is
inevitably less detail for the later years. The Commission will be asked to
review and amend this plan, as necessary, in the light of experience. During
the second phase, reports will be prepared for each session of the Executive
·Council, Tenth and Eleventh Congress and for t-he eighth and ninth sessions of
the Commission.

58

RESOLUTION 1

Appendix
(to the annex to Resolution 1 (CHy-VII))
SECOND PHASE OF HOMS
Proposed schedule of activities 1984 to 1991
1.

Hydrological forecasting

Period: 1984-1987

Two HWRP projects (3.4.14 and 3.4.22*) are concerned with hydrological
forecasting, both for the operation of water-resource systems and for the
mitigation of natural hazards of a hydrological nature. Activities envisaged
include the preparation of components and sequences· for on-line forecasting
systems and for the forecasting of combined storm surge and river floods.
HOMS user requirements will be developed to give guidance in the selection of
hydrological models for forecasting.
This activity will also support activities under the Tropical Cyclone Programme.

2.

Improvement of data collection, primary data
processing, and data banks

Period: 1984-1985

This has been indentified as a priority area by the workshops held
under the UNDP regional projects in support of HOMS in Asia, Africa, Central
America and the Andean countries.
In addition, experience from the first
phase of HOMS showed a continuing need for components and sequences in this
field.
The main emphas{s will be on simple systems and on those requiring
minimal computer resources and input will be sought from HNRCs with the
assistance of field projects and the WMO/UNDP regional projects mentioned
above.

3.

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

Period: 1984-1986

This activity will form part of the input of CHy to WCAP-Water
(Project 3.4.24*) and will include the development of components and sequences
for monitoring changes in the hydrological regime and enable Hydrological
Services of Members to use climate data in the assessment and management of
their water resources. Close links will be maintained with the Climate Application Referral System (CARS).
I t is anticipated that HOMS will fulfil the
role of CARS as regards hydrology and water resources and will be crossreferenced from CARS so as to ensure that the technology available through
HOMS is brought to the attention of the wider audience provided by CARS.
Project 3.4.24 includes a meeting of experts from HNRCs to plan the development of the necessary components and sequences.
The project also funds
seconded experts to prepare this meeting and to assist in implementing its
findings. Additional input will be sought from HNRCs.

*

References are to HWR Programme projects as indicated in the consolidated ·
programme and budget for 1984-1987.
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Development of components and sequences for secondary
data treatment (see also Project 3.4.15*)
Period: 1986-1989

Project 3. 4.15 is to prepare guidance material on computerized data
processing and components and sequences will be needed to implement_ this guidance. A HOMS workshop on data analysis is also planned,

5.

Application of advanced instrumentation to data
collection and processing

Period: 1988-1991

New measuring instruments - are being introduced into operational
practice which use modern microelectronic technology to store and process the
sensor inputs.
This technology is expected to become more widespread in -the
next few years with considerable impact on operational procedures. The Hydrological Services will need new HOMS components and sequences to enable them to
take advantage of these technological developments.

6.

(.Continuous)

Development of comparative instrument listings

Present instrument components consist largely of descriptions of
single instruments. A more useful form -of component would be a comparative
listing of the instruments recommended by national services for some parti-cular common purpose.- A pilot exercise in developing a comparative listing_ of
water-.,-level recorders met with an excellent response and further listings of
hydrometric instruments, such as current-meters, gauging winches and raingauges, are envisaged.

7.

Support of WMO standardization activities in
operational hydrology (see also Project 3;4.ll*)

(-Continuous)_

(a)

Monitoring of components a-nd sequences for
Technical Regu,lations and appropriate standards.;

conformity

with

(b)

Development of standards internal to HOMS to assist the transfer'
of components;

These activities will be carried out by means of meetings of representatives of HNRCs and the use of seconded experts. T~e advice of CHy working
groups, particularly as ~;egards 7(a), will also be sought.

* -References are to HWR Programme projects as indicated
programme and budget for 1984-1987.
2 (CHy-VII)

~n

the consolidated

RAPPORTEUR ON-STANDARDIZATION

THE COMMISSION FOR HYDROLOGY
NOTING:
(1)
Resolution- 25
(Cg-IX)
Operational
Hydrology _ Programme
(including the Hydrological Operational Multipurpose Subprogramme (HOMS)),
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(2) Resolution 1
(Cg-IX)
Meteorological Organization,

Technical

Regulations

of

the

World

(3) The report of the Working Group on the Guide, Standardization and
Technology Transfer.,

CONSIDERING:
(1) That standardization efforts of CHy should be monitored
promoted in co-operation with other international organizations concerned,

and

DECIDES:
( 1)
To appoint a Rapporteur on Standardization with the
terms of reference:

following

(a)

To monitor the entire field of standardization efforts by
CHy and prepare proposals for a future line of action;

(b)

To prepare additional sections of the annex to the Technical
Regulations, Volume III ~ Hydrology ~ including definitions
of relevant terms, based on the following ISO Standards:
(i)

ISO 555

"Dilution methods
steady flow";

for

( ii)

ISO 4359

"Liquid flow measurement. in open channels
using flumes";

(iii) ISO 4366

"Echo-sounders
ment";

( iv)

"Moving-boat methods";

ISO 4369

for

measurement

water-depth

of

measure-

(c)

To examine the rema1n1ng ISO Standards and prepare appropriate amendments to the Technical Regulations based on them;

(d)

To review, on behalf of the Commission, all relevant draft
proposals for ISO Standards and consolidate the comments
thereon received from other CHy working groups and rapporteurs concerned;

(e)

To keep abreast of the developments of other international
organizations concerning standardization on matters of
interest to CHy;

(f)

To submit a final report to the president of the Commission
not later than six months before CHy-VIII;

(2) To request Mr 0. Tilrem (Norway) to act as ·Rapporteur on Standardization.
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WORKING GROUP ON HYDROLOGICAL INSTRUMENTS AND METHODS OF
OBSERVATION

THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)
Resolution 25 (Cg-IX) - Operational Hydrology Programme, including the Hydrological Operational.Multipurpose Subprogramme (HOMS),

(2)

The report of the president of CHy,

( 3) The report of the Working Group on Hydrological Instruments and
Methods of Observation,
( 4) The report of the Working Group on Hydrological Data Collection,
Processing and Transmission Systems,

CONSIDERING the continuous need for guidance on hydrological instruments and methods of observation, particularly. ·with regard to the further
development of HOMS,

DECIDES:
(1)
To re-establish a Working Group on ·Hydrological Instruments and
Methods of Observation with the following terms of reference:

(a)

To monitor the entire process of improvement and standardization of instruments and methods of observation in the
field of hydrology;

(b)

To assist the president of CHy and the WMO Secretariat, as
appropriate, in the implementation of HOMS, particularly irt
reeviewing and developing components and sequences relating ·
to hydrological instruments and methods of observation;

(c)

To review material on hydrological instruments and methods
of . observation prepared by the rapporteurs and from ISO
Standards in the field of hydrometry and, where appropriate,
propose its inclusion in the Guide and the Technical Regulations, ·taking into account the decisions of the Commission
concerning the schedules and content of the next edition of
the Guide;

(d)

To assist, as required, in the implementation of the second
phase of the project on intercomparison of hydrological
instruments, in accordance with the activities and schedules
contained in Part A of the annex to this resolution;

(e)

To submit a final report to the president of the Commission
not later than six months before the eighth session of the
Commission.
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(2)

To invite the following experts to serve on the working group:
M. F. Roche (France)

Chairman and Rapporteur on Guidance on
Hydrological Instruments and Methods of
Observation*

N. 0. Carvalho (Brazil)

Rapporteur on Surface-water and Sediment-transport Measurements*

P. Betzinsky (Bulgaria)

Rapporteur on Groundwater Observations*

S. R. Meka (India)

Rapporteur
tions*

K. Wiebe (Canada)

Rapporteur on Intercomparison of Hydrological Instruments*

R. Paulson (USA)

Rapporteur on Application of Microelectronics to Hydrological Instruments*

on

Water-quality

Observa~

The terms of reference of the -rapporteurs are . given in the annex to· this
resolution.
Annex to Resolution 3 (CHy-VII)
Part A
PROPOSED SCHEDULE FOR SECOND PHASE OF PROJECT
ON INTERCOMPARISON OF HYDROMETRIC INSTRUMENTS
Activity
A.

Period of implementation

Preliminary activities
1.

Review and adapt specifications
and guidelines for intercomparison of water-level recorders
and current-meters (including
guidelines for actual laboratory
· and field testing used in phase I
of the project)

2.

Finalization of test specifications and guidelines for
intercomparison of suspendedsediment samplers (SSS) by the
CHy Rapporteur on Intercomparison
of Hydrological Instruments,
with the assistance of the
Rapporteur on Surface-water and
Sediment-transport Measurements

Completed

October 1984

63

RESOLUTION 3

Activity

B.

C.

Period of implementation

3.

Review of test specifications
and guidelines for SSS by experts
of Members in this field, as recommended by the first session of
the CHy Working Group on Hydrological Instruments and Methods of
Observation (Geneva, October 1982),
including UNDP/WMO field experts

November 1984

4.

Circulation of test specifications and guidelines for waterlevel recorders, current-meters
and SSS by the Secretariat to
participating countries

December 1984

Implementation by countries
5.

Confirmation by countries of
their participation and indication of type of instrument
they will test

January 1985

6.

. Implementation of national
testing with assistance of the
CHy Rapporteur on Intercomparison of Hydrological
Instruments

February·- September 1985

7.

Submission of test results to
the rapporteur through the
Secretariat

October - November 1985

Evaluation and report
December 1985 - April 1986

8.

Rapporteurs' evaluation of.data
from the intercomparison tests
and preparation of draft report
summarizing results

9.

Circulation for comments to
members of the working group and
participating countries

10.

.Submission of comments by working group members and participating countries to the rapporteur

April - June 1986

11.

Final rapporteurs' report

July - August 1986

May 1986
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Part B
TERMS OF REFERENCE OF THE RAPPORTEUR
ON GUIDANCE ON HYDROLOGICAL INSTRUMENTS
AND METHODS OF OBSERVATION
(a)

To review, in consultation with other members of the working group,
relevant parts of the Technical Regulations, Guide to Hydrological
Practices (Chapters 1 and 2), and the HOMS Reference Manual (sections
C, D and F);

(b)

To propose amendments and/or additions to these publications on the
basis of (a) above and of material and suggestions submitted by other
rapporteurs concerned, taking into account the decisions of the
Commission concerning the next edition of the Guide;

(c)

To co-ordinate all work concerning the Technical Regulations and
standardization with that of the CHy Rapporteur on Standardization;

(d)

To assist the WMO Secretariat, as required, in the work of streamlining the fifth edition of the Guide;

(e)

To submit a fina~ report to the Commission in conjunction with that of
the Working Group on Hydrological Instruments and Methods of Observation at least six months before CHy-VIII.
Part C
TERMS OF REFERENCE OF THE RAPPORTEUR
ON SURFACE-WATER AND SEDIMENT-TRANSPORT MEASUREMENTS

(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, in the review and development of HOMS components relating
to hydrological instruments and methods of observation for surface
waters and sediment transport, including the preparation of a comparative listing of hydrological ·instruments for surface water observations (catalogue);

(b)

. To keep abreast of new developments in instruments and methods of
observation for the measurement of discharge, flow direction, water
levels and sediment transport;

(c)

To review and refine, as appropriate, the required accuracy requirements and uncertainties of water level, discharg~. and sediment transport measurements;

(d)

To propose, on the basis of (c), amendments or additions for inclusion
in the Guide, Technical Regulations and Manual on Stream Gauging: in
particular, to update Section 5 of the annex to the Technical Regulations;

(e)

To co-operate with the CHy Rapporteur on Intercomparison of Hydrological Instruments in the implementation of the second phase of the
project on intercomparison of hydrometric instruments;
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(f)

To keep abreast of the work of CIMO, other WMO bodies and ISO in the
field of accuracy as regards instruments and measurements relevant to
the terms of reference of the rapporteur;

(g)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Instruments and Methods of Observation
at least seven months before CHy-VIII.
Part D

TERMS OF REFERENCE OF THE RAPPORTEUR
ON GROUNDWATER OBSERVATIONS
(a)

To advise and assist the president of CHy and the. WMO ·Secretariat, as
appropriate, in the development of HOMS components relating to instru-.
ments and methods of observation of groundwater, including the prep. aration of a comparative listing of groundwater observation instruments (catalogue);

(b)

To keep abreast of developments in ·new instruments and methods of .
observation for the-measurement of groundwater levels;

(c)

To assist the WMO Secretariat in the
publication of technical reports on:
(i)

review . and finalization for

Management of groundwater observation programmes; and

(ii) Evaluation of the relationship between

surface~

andgroundwater;

(d)

To prepare a report on ( i.} the . accuracy of groundwater observations
and evaluation of methods . for estimating·· accuracy; ( i i) instruments
·for operational observations; · (iii) applicability· of study methods
(e.g. geoelectric, geophysical. exploration methods), for operational
purposes; and (iv) quality aspects of groundwater.

(e)

To prepare proposals for amendments -and additions to the Guide. and the
Technical Regulations on groundwater observations on the basis of the
reports in (c) and (d) above;

(f)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Instruments and Methods of Observation
at least seven months before CHy-VIII.
Part E
TERMS OF REFERENCE OF THE-RAPPORTEUR
ON WATER-QUALITY OBSERVATIONS

(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropria.te, in the development of HOMS components relating· to instru.ments and methods of observation for water-quality monitoring;

(b)

To keep abreast of new developments in instruments and methods of
observation for water-quality monitoring;
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(c)

To keep abreast of developments in the monitoring of the influence of
acid depositions on the quality of inland waters, including groundwaters;

(d)

To assist the Secretariat in the review and finalization for publication of a manual on water-quality monitoring, on the basis of material
prepared during the previous intersessional period;

(e)

To prepare proposals for a chapter on water-quality monitoring for
inclusion in the Technical Regulations, taking account of relevant ISO
Standards and publications of other international organizations;

(f)

To prepare a report covering the following topics:

(g)

(i)

Compatibility of methods used for water-quality, suspendedsediment and discharge measurement in order to calculate the
transport rate of pollutants in river cross-sections;

(ii)

Accuracy of instantaneous water-quality data derived from water
level-discharge-concentration relationships;

( iii)

Variation. of water-quality parameters during floods and its
effect on frequency and procedures of sampling for determination of water-quality elements;

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Instruments and Methods of Observation
at least seven months before CHy-VIII.
Part F
TERMS OF REFERENCE OF THE RAPPORTEUR ON
INTERCOMPARISON OF HYDROLOGICAL INSTRUMENTS

(a)

To assist Member countries and the WMO Secretariat, as appropriate, in
the implementation and completion of the second phase of the project
for the intercomparison of hydrological instruments, in accordance
with the activities and schedules contained in Part A of this resolu-:tion;

(b)

To prepare proposals for amendments and/or additions to the WMO Guide
and the Technical Regulations on the basis of the results of the
intercomparison test;

(c)

To develop guidance on the selection and use by Hydrological Services
of compared instruments;

(d)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Instruments and Methods of Observation
at least seven months before CHy-VIII.
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Part G
TERMS OF REFERENCE OF THE RAPPORTEUR
ON APPLICATION OF MICROELECTRONICS
TO HYDROLOGICAL INSTRUMENTS
(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, in the development of HOMS components and sequences on
the use of microelectronic technology for hydrological data . collection;

(b)

To prepare a report· on the state of the- art of ·the use of microelectronics for hydrological measurements;_·

(c)

To prepare proposals on the use of this technology for hydrological
measurements for inclusion in the Guide. and the Technical Regulations;

(d)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Instruments and Methods of Observation
at least seven months before CHy-VIII.
·

4 (CHy-VII) - RAPPORTEUR ON REMOTE-SENSING APPLICATIONS
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)
The report of the Working Group on Hydrological Data-collection,
-processing and -transmission Systems,

(2)

The report of the president of CHy,

CONSIDERING:
( 1) The continuing need for the preparation of guidance material on
remote sensing applications to hydrology,
(2) The need· for reviewing and updating the stated needs
hydrological community for satellite and radar-derived data,

of

the

(3) The importance of collecting and rapidly distributing information
on current and future satellite and radar systems of use to hydrology,
DECIDES:
(1)
To appoint a Rapporteur on Remote-sensing Applications with the
following terms of reference:

(a) . To. assist the Secretariat, as appropriate, in the review and
finalization for
publication of the technical- reports
prepared during the previous intersessional period on:
(i)

Remote-sensing techniques and multisensor
lysis in operational hydrology;

data

ana-
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(ii)

Applications of satellite data for estimation of precipitation;

(b)

To assist the president of CHy and the WMO Secretariat, as
required, in the revision and updating of observational
requirements for remotely-sensed data for hydrological
purposes, and their integration with data from multiple
reporting systems;

(c)

To propose amendments and/or additions on remote-sensing
applications to hydrology for inclusion in the next edition
of the Guide and the Technical Regulations, on the basis of
material under (b) above;

(d)

To co--ordinate his tasks closely with those of the Rapporteurs on Areal Assessment of Hydrological Elements and on
Hydrological Networks, in all those aspects related to areal
assessment of hydrological elements;

(e)

To co~ordinate work relating to hydrological forecasting
under (d) above with that of the CHy Working Group on Hydro~
logical Models and Forecasting;

(f)

To submit a final report to the. president of the Commission
not later than six months before CHy-VIII;

(2) To Mr R.
sensing Applications.

Kuittinen

(Finland)

to act as Rapporteur on Remote-

5 . (CHy-VII) - WORKING GROUP ON HYDROLOGICAL DATA-cOLLECTION, -PROCESSII\JG
AND -TRANSMISSION SYSTEMS
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1) The report of the Working Group on Hydrological Data-collection,
-processing and -transmission Systems,
(2) The report of the Rapporteur on Precipitation, Snow Cover and
Soil Moisture,
(3)

The report of the Rapporteur on Areal Assessment of Evaporation,

(4)

The report of the president of CHy,

(5) Resolution 25 (Cg-IX) - Operational Hydrology Programme (OHP),
including the Hydrological Operational Multipurpose Subprogramme (HOMS),
CONSIDERING:
(1) That hydrological networks, data collection, processing and
transmission form a major . activity of national Hydrological Services and,
therefore, are of vital concern to HOMS,
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(2) That there is a continuing need for comprehensive, practical
guidance on improved data-collection, -processing and -transmission systems
and for standardization of procedures, formats and codes,
( 3) That there is a need to keep
develop- ments in technology in these fields,

Members

informed of

the

rapid

DECIDES:
(1) To re-establish a Working Group on Hydrological Data-collection,
-processing and -transmission Systems with the following terms of reference:

.( 2)

(a)

To monitor the activities within CHy, and within other
bodies of WMO, concerning hydrological data-collection,
-processing and -transmission-systems;

(b)

To assist the president of CHy and the WMO Secretariat, as
appropriate, in the implementation of HOMS, particularly in
reviewing and . developing· components and sequences relating
to hydrological data collection, processing· and· transmission·;

(c)

To review material ·prepared on these subjects by the rapporteurs and, where appropriate, make proposals for ·inclusion
in the Guide and the Te~hnical Regulations, taking into
account the decisions of the Commission concerning the next
edition of the Guide;

(d)

To submit a final report to the· president of the Commission
. not ·later than six months before the eighth. session of the·
Commission;

To invite the· following experts to serve on the working group: ·
A. ·I. Mohammed· (Iraq)

Chairman · and Rapporteur on Secondary
Data Processing*

S. N. Sok Appadu (Mauritius) Rapporteur on Guidance 'On" ·Hydrological
Data-collection,
-processing
and -transmission Systems*

*

Chorig Hwa Cheong (Malaysia)

Rapporteur on ·Data-transmission and
Telemetry Systems*

K. L. Barrett (Australia)

Rapporteur on
sing*

V. A. Semenov (USSR)

Rapporteur on Data Storage. and Dis"""
semination*

J. W~-van der Made
(Netherlands)

Rapporteur on Hydrological Networks*

Primary

Data

Proces-

The. terms of reference of the rapporteurs are given in the annex to this
resolution.
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Annex to Resolution 5 (CHy-VII)

TERMS OF REFERENCE OF THE RAPPORTEURS OF
THE WORKING GROUP ON HYDROLOGICAL DATACOLLECTION, -PROCESSING AND -TRANSMISSION SYSTEMS
Part A
TERMS OF REFERENCE OF THE RAPPORTEUR
ON SECONDARY DATA PROCESSING

(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, .. in the review and development of HOMS components and
sequences in secondary data processing, in particular those which use
computers;

(b)

To keep abreast of and prepare a report on new developments in the
field of secondary data processing of hydrological data including
remotely-sensed data;

(c)

To prepare a study on selection of distribution types utilized for the
frequency analysis· of extremes of rainfall and flows for various geographical and hydrological regions, with particular emphasis on low
values;

(d)

To propose amendments and/or additions to distribution types for
inclusion in the· next edition of the Guide and the Technical Regulations on the basis of. (b) above and the material prepared during the
previous intersessional period;

(e)

To review the existing methods of calculation of daily means from
fixed- or variable-interval measurements in order to improve the
representativeness of data; and to report on methods of interpolation
and extrapolation from observed values to compute daily mean values,
with particular reference to computerized processing;

(f)

To submit a final report to CHy in conjunction with that of the
Working Group on Hydrological Data-collection, -processing and -transmission Systems, not later than six months before CHy-VIII.
Part B
TERMS OF REFERENCE OF THE RAPPORTEUR ON GUIDANCE
ON HYDROLOGICAL DATA-COLLECTION, -PROCESSING
AND -TRANSMISSION SYSTEMS

(a)

To review, in consultation with other members of the working group,
relevant parts of the Technical Regulations, the Guide to Hydrological
Practices (Chapters 3, 4, 5) and the HOMS Reference Manual (Sections
B, F, G, H, I, K, X);
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(b)

To propose amendments and/or additions to the above publications on
the basis of (a) above and on the material and suggestions submitted
by other rapporteurs concerned, taking into account -the decisions of
the Commission concerning the next edition of the Guide;

(c)

To co-ordinate all work concerning-the Technical Regulations and standardization with that of the CHy Rapporteur on Standardization;

(d)

To assist the WMO Secretariat, as required,
lining the fifth edition of the Guide;

(e)

To submit a final- report to the Commission through the chairman of the
Working Group on Hydrological Data~collection -processing and. -transmission Systems, not later than seven months before CHy-VIII.

in the work of

stream-

Part C
. TERMS OF REFERENCE OF THE RAPPORTEUR ON
DATA-TRANSMISSION AND TELEMETRY SYSTEMS
(a)

To advise the president of CHy and the WMO Secretariat, as appropriate, on the review and development of HOMS components and sequences
related to hydrological data transmission and telemetry systems;

(b)

To keep abreast of new developments in the field of hydrological data
transmission and telemetry systems, in co-ordination with the Rapporteur on Remote-sensing Applications;

(c)

.

To propose, on the basis of .(a) above and material· prepared during the·
previous intersessional period, amendments and/or additions for inclusion in the next edition of the Guide and the Technical Regulations;

(d)

To review the applicability of hyd:rological -codes to recent developments in- data transmission, satellite relay systems and computer-tocomputer links and assist, as required, in promoting their use;

(e)

To consider and. report on standard formats for data collection from
automatic hydrological stations, particularly with respect to the use
of microprocessors;
.

(f)

To submit a final report-to the Commission through the chairman of the
Working Group on Hydrological-Data~collection, -processing and ~trans:...
mission Sy.stems, not later than. seven months before ·CHy-VIII.
Part D
TERMS OF REFERENCE OF THE -RAPPORTEUR
ON PRIMARY DATA PROCESSING

(a)

To advise and assist the president of CHy and· the WMO- Secreta'riat~ as
appropriate, in the review and development of HOMS components and
sequences on -primary data processing, with emphasis on simple systems
and on those requiring minimal .computer resources;
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(b)

To keep abreast of new developments in the field of primary processing, quality control and inventory of hydrological data, including
remotely-sensed data;

(c)

To propose. amendments and/or additions on this subject for inclusion
in the next edition of the Guide and the Technical Regulations, as
appropriate, on the basis of the "Guidelines for computerized data
processing in operational hydrology and land and water management";

(d) .

To finalize, with the assistance of the CHy Rapporteur on Data Storage
and Dissemination, :the prop.osals for standard data formats for the
transfer -of large amounts of hydrological and related meteorological
data, on the basis of comments received from WMO Members;

(e)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Data-collection, -processing and -transmission Systems not later than seven months before CHy-VIII.
Part E
TERMS OF REFERENCE OF THE RAPPORTEUR
ON DATA STORAGE AND DISSEMINATION

(a)

To advise and assist the president of CHy and the WMO Secretariat, as
· ·appropriate, in the review and development of HOMS components and
sequences on data storage, retrieval and dissemination with emphasis
on simple systems and on those requiring minimal computer resources;

(b)

To keep abreast of new developments in the field of .hydrological data
storage, retrieval and dissemination;

(c)

.To prepare guidance material on computerized storage and retrieval of
hydrological and related meteorological data needed for design and use
of water resources, including grid values for areal assessment of
hydrological parameters in co-operation with the Rapporteur on Areal
Assessment of Hydrological Elements;

(d)

To propose amendments and/or additions on this subject for inclusion
in the next edition of the Guide and the Technical Regulations, as
appropriate, on the basis of the report on "Guidelines for computerized data processing in operational hydrology and land and water
management";

(e)

To assist the CHy Rapporteur on Primary Data Processing in finalizing
proposals for standard data formats;

(f)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Data-collection, -processing and -transmission Systems not later than seven months before CHy-VIII.
Part F
TERMS OF REFERENCE OF THE RAPPORTEUR ON HYDROLOGICAL NETWORKS

(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, in the review and development of HOMS components and
sequences related to hydrological network design;
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(b)

·To keep abreast of new development in the field of hydrological network design and, in particular, on methods ·of reducing the cost of
operation of networks;

(c)

To assist the Secretariat in the review and finalization for publication of the report on the conjoint design of networks and the socioeconomic aspects -of hydrological data collection prepared during the
previous intersessional period;

(d)

To review and complete, in co-"operation with the rapporteurs · of the
regional associations' working groups on hydrology concerned, an
assessment of and a report on the extent to vrhich existing hydrological networks meet minimum density requirements as. recommended in WMO
guidance material;

(e)

To assist, as required, in the project on operational case studies of
network design;

(f)

To propose, on the basis of (d) and (.e) above,_ amendments and/or additions · fol:' inclusion in the next edition of the Guide and- the· Technical
Regulations on the subject of hydrological network design and, in
particular, on minimum density requirements;

(g)

To co-ordinate his tasks ·closely with those of the CHy Rapport·eur ori
Remote-sensing Applications;

(h)

To submit a final report to CHy through the chairman of the Working
Group on Hydrological Data-collection, -processing and .,-transmission
Systems, not later than seven months before CHy-VIII.

6 (CHy-'-VII) -"RAPPORTEUR ON

METEOROLOGIC~L·

SYSTEMS FOR HYDROLOGICAL

PURPOS~S

THE COMMISSION FOR HYDROLOGY,
NOTING:
(l)

The report of the Rapporteur on Application of WWW to Operational

Hydrology,
(2) Resolution 25 (Cg-IX) - Operational Hydrology Programme (OHP),
including the Hydrological Operational Multipurpose Subprogramme (HOMS),
(3) The potential importance of developments in quantitativ.e precipitation . forecasting (QPF) · for the .improvement · of hydrological forecasting,
especially in small river basins~
CONSJ;DERING:
(l)
That the Hydrology and Water .Resources Programme (HWRP) plays a
special role in contributing ·to- various meteorological and climatological
projects of WMO which have important hydrological aspects,

( 2) That WMO scientific and technical programmes are planned and
implemented in an increasingly (integrated). co-ordinated manner which requires
continuous monitoring of developments and co-ordination of hydrological inputs
to and outputs from other WMO programmes,
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DECIDES:
(1) To appoint a Rapporteur on Meteorological Systems for Hydrological Purposes with the following terms of reference:
(a)

To review the progress of pilot projects on the application
of WWW to hydrology and assist, as appropriate, in the
implementation of such projects, in co-ordination with the
working groups on hydrology of the regional associations;

(b)

To advise and assist the president of CHy and the WMO
Secretariat, as appropriate, with regard to meteorological
systems and services of relevance to operational hydrology,
including the development of related HOMS components;

(c)

To co-operate with the CHy Rapporteur on Inputs to Hydrologi.cal Models as regards the requirements for QPF;

(d)

To review and report on the availability of and use for
hydrological activities of techniques relating to QPF,
including not only those based on numerical models· of the
atmosphere but also the more easily applied statistical
methods, and on the differences between methods as a function of the basic input data they use;

(e)

To submit a final report to the president of the Commission
not later than six months before the eighth session of the
Commission;

(2) To request Mr G. A. Schultz (Federal Republic of Germany) to act
as Rapporteur on Meteorological Systems for Hydrological Purposes.
7 (CHy-VII) - RAPPORTEUR ON AREAL ASSESSMENT OF HYDROLOGICAL ELEMENTS
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)
The report of the Rapporteur on Precipitation, Snow Cover and
Soil Moisture,

(2)

The report of the Rapporteur on Areal Assessment of Evaporation,

(3)

The report of the Rapporteur on WCP Impact Component;

(4) Resolution 25 (Cg-IX) - Operational Hydrology Programme (OHP),
including the Hydrological Operational Multipurpose Subprogramme (HOMS),
CONSIDERING:
The problems encountered in making accurate measurements and estimations of point and areal values, in particular of precipitation and evaporation, both of which are of importance for hydrological analysis, modelling and
forecasting;
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DECIDES:
(1) To appoint a Rapporteur on Areal
Elements, with the following terms of reference:

Assessment

of

Hydrological

(a)

To finalize for publication the technical report. on snow
cover measurement and areal assessment of precipitation and
soil moisture, including therein, as appropriate, relevant
parts of the report on methods of combining raingauge and
radar observations for areal assessment of precipitation,
prepared by a previous CHy rapporteur;

(b)

To co,-operate with CIMO . in its activities dealing with
meteorological instruments and methods of ·observation which
are of interest to CHy;

(c)

To keep abreast. of present knowledge· on the estimation and
measurement of areal and temporal variations. of soil water
content and of the water content in the ·atmosphere by
remote-sensing techniques (including satellites) with a view
to estimating areal evaporation over large regions, in cooperation with the CHy Rapporteur on Remote-sensing Applications;

· (d)

To propose, on the basis of .(a)
and/or additions concerning areal
elements-for inclusionin the next
Technical Regulations and the.HOMS

and (c) above, amendments
assessment of hydrological
edition of the Guide, the
Reference Manual;

(e)

To collaborate with the Rapporteur on Hydrological Models in
assisting the WMO Secretariat in the planning and execution
of the project on the intercomparison of methods of modelling evapotranspirationas approved by the Commission;

(f)

To review present methods of preparing spatia1 data sets,
for example gridded or vector data from hydrometeorological
observations, and to explore with the Rapporteur on· Inputs
to Hydrological Models the possibilities for combining such
data· with other computerized geographical data on the
physiography and land use of a basin for modelling purposes;

(g)

To submit a final report to CHy through the Chairman of the
Working Group on Hydrological Data-collection, -processing
and -transmission Systems, not later than seven months
before CHy-VIII;

( 2) To request Mr F. Yoshino
Assessment of Hydrological Elements.

(Japan). to act as Rapporteur on Areal

8 (CHy-VII) - WORKING GROUP ON HYDROLOGICAL MODELS AND FORECASTING
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)
The reports of the Working Group on Model1ing and Simulation and
of its rapporteurs and of the Rapporteur on Effectiveness of Hydrological
Forecasts,
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(2) The report of the Secretary-General on WMO activities
fields of hydrological analysis, models and forecasting,

~n

the

CONSIDERING the major role played by hydrological forecasting in
operational hydrology activities and the basic importance of hydrological
models and analysis for hydrological forecasting systems,
DECIDES:
( 1) To establish a Working Group on Hydrological Models and Forecasting with the following terms of reference:

(2)

*

(a)

To advise and assist the president of CHy and the WMO
Secretariat, as appropriate, in the implementation of HOMS,
particularly as regards the development of components and
sequences relating to hydrological analysis, models and
forecasting;

(b)

To advise the president of CHy and assist the WMO Secretariat in ensuring inputs to water-related projects within
the World.Climate Programme from the Commission's activities
in hydrological analysis, models and forecasting;

(c)

To co-ordinate work on
Rapporteur on WCP-Water;

(d)

To submit a final report to the president of the Commission
not later than six months before the eighth session of the
Commission;

(b)

above

with that

of

the

CHy

To invite the following experts to serve on the working group:
A. J. Hall (Australia)

Chairman

E. Robles (Costa Rica)

Rapporteur on Guidance on Hydrological Models and Forecasting*

M. C. Fuschini-Mejia
(Argentina)

Rapporteur on Inputs to Hydrological Models*

A. Becker
(German Democratic Republic)

Rapporteur on Hydrological Models*

A. P. Zhidikov (USSR)

Rapporteur on Hydrological
casting Methods*

Fore-

G. F. Smith (USA)

Rapporteur on Hydrological
casting Systems*

Fore-

The terms of reference of the rapporteurs are given in the annex to this
resolution.
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Annex to Resolution 8 (CHy-VII)
TERMS OF REFERENCE 'OF· THE RAPPORTEURS OF THE WORKING
GROUP ON HYDROLOGICAL MODELS AND FORECASTING

Part A
TERMS OF REFERENCEOF THE RAPPORTEUR ON GUIDANCE
ON HYDROLOGICAL MODELS AND FORECASTING
-(a)

To revie~-1, in consultation with the other· members of the working
group, the r_elevant parts of the. Technical Regulations, the Guide to
Hydrological Practices (Chapters 5 and 6) and the HOMS Reference
Manual (sections · J, K. and X) and the International Glossar-y of
Hydrology;

(b)

To. propose amendments and/or .additions to the publications on the
basis of (a) above and of material and suggestions submitted·. by other
CHy rapporteurs concerned, taking into account the dec-isions of the
Commission concerning the next edition of the Guide;

(c)

.To co-ordinate all work. concerning the Technical Regulations and standardization with that of the CHy Rapporteur.on Standardization;

(d)

To assist the WMO Secretariat, as required,
lining the fifth edition of the Guide;

(e)

To submit a final report to the Commission through the chairman of the
Working ·Group on Hydrological Models .and· Forecasting not later than
seven months before the eighth session of the Commission.

in the work of .stream-

Part B
TERMS OF REFERENCE OF THE RAPPORTEUR
ON INPUTS TO HYDROLOGICAL MODELS
(a)

. To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, in the development of HOMS components and sequences
relating to inputs to hydrological models;

(b)

To prepare a report on current and newly developed techniques used to
provide inputs to hydrological models, in particular as regards estimates of precipitation, snow· cover; snowmelt and initial catchment
conditions;

(c)

To co""'"ordinate the work on (b) above closely with that of the CHy
Rapporteurs on Areal Assessment of Hydrological Elements and. Meteorological Systems for Hydrological Purposes;

(d).

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Models and Forecasting not · later. than
seven months before the eighth session of the Commission.
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Part C
TERMS OF .REFERENCE OF THE RAPPORTEUR
ON HYDROLOGICAL MODELS
(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, in the development. of HOMS components and sequences
relating to hydrological models;

(b)

In collaboration with the Rapporteur on Areal Assessment of Hydrological Elements, to assist the WMO Secretariat in the planning and implementation of the project on the intercomparison of methods: of modelling evapotranspiration, as approved by the Commission;

(c)

To prepare a report on the availability and use of hydrological
models, including models for generating flow sequences,. in waterresource system design and operation, in particular in relation to the
development of HOMS.
This task should be undertaken in close coordination with the CHy Rapporteur on Hydrological Forecasting
Methods. The report should include a-substantial bibliography;

(d)

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Models and Forecasting, not later than
seven months before the eighth session of the Commission.
Part D
TERMS OF REFERENCE OF THE RAPPORTEUR
ON HYDROLOGICAL FORECASTING METHODS

(a)

To advise and assist the president of CHy and the WMO Secretariat, as
appropriate, in the development of HOMS components and sequences
relating to hydrological forecasting methods;

(b)

To assist the WMO Secretariat in the planning and implementation of
the project for a simulated real-time intercomparison of hydrological
models, as approved by the Commission;

(c)

To prepare a report on the availability and use of models for forecasting rainfall-runoff and snowmelt-runoff, taking into account:
( i)

The WMO projects on intercomparison of rainfall-runoff models
and models of snowmelt-runoff;

(ii)

Related developments in HOMS;

(iii) WMO/UNDP field projects;
( iv)

The robustness of models in relation to the influence of data
errors on forecast accuracy tolerances.

This task should be undertaken in close co-ordination with the CHy
Rapporteur on Hydrological Models.
The report should include an
appropriate bibliography;
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To"review and report on recently developed procedures for low-flow and
drought forecasting (in terms of streamflow);

(e)

.

To submit a final report to the Commission through the chairman of the
Working Group on Hydrological Models and Forecasting not later than
seven months before·the eighth session of the Commission.
Part E
TERMS OF REFERENCE OF THE RAPPORTEUR
ON HYDROLOGICAL FORECASTING SYSTEMS

(a)

To advise and assist the president of CHy and the. WMO Secr.etariat, as·
appropriate, , in the development of · HOMS components and sequences
relating to hydrological forecasting systems;

(b)

·To prepare, in collaboration with the other members of the working
group, a ·report on hydrological forecasting systems containing a
compendium of case-studies of such ·systems, using also reports ·on online forecasting systems, current procedures for updating hydrological
forecastings and probability forecasting prepared · by the previous
CHy-VI rapporteurs on these subjects, and including sections on .
current developments in . automated . and on-line forecasting . systems
referring, in particular, to.· the introduction of new technology;
adaptive forecasting*, and the int.egration of.· different models and
components into unified systems;

(c)

To review forecast verification crite·ria and recommend those which
might be used in monitoring ·the. performance of hydrological forecasting systems, taking.· into account. the overall performance of ·the
systems including user response;

(d)

To assist the WMO Secretariat .in :the collection and review of further
data .on the reliability and ·operation of forecasting systems (e.g.
information collected under · TOPEX), . particularly those· established.
under WMO/UNDP projects;

(e)

To submit a final report to the Commission through the chairman of the
Working Group ·on Hydrological Models and Forecasting not later than
seven months before the eighth session of the ~ommission.

*

Defined as recalculation of model parameters and forecasts whenever new
. observations become available.
The new estimates ·of parameter values are
obtained by using the most recent data to correct the previous estimates.

· 9 ( CHy:,..VII) - .RAPPORTEUR ON HYDROLOGICAL FORECASTING. IN TROPICAL CYCLONE .
REGIONS
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1) The reports of the Working Group on Modelling and Simulation and
of the Rapporteur on Effectiveness of Hydrological Forecasts,
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{2) The concentration of hydrological activities under
Tropical Cyclone Programme on flood-forecasting methods and systems,

the

WMO

CONSIDERING:
{1) The importance of flood forecasting to regions affected by
tropical cyclones and the special needs of the flood-forecasting systems in
such regions,
{2) The useful role that the Commission can play in support of the
WMO Tropical Cyclone Programme,
DECIDES:
{1) To appoint a Rapporteur on Hydrological Forecasting in Tropical
Cyclone Regions with the following terms of reference:
(a)

To advise and assist the pre·sident of CHy and the WMO Secretariat, as appropriate, in the development of . HOMS components. and sequences relat-ing to hydrological . forecasting in
tropical cyclone regions;

{b)

To prepare· a .report on -the availability and use of models
for f0recasting. rainfall· runoff in regions affected by
tropical cyclones, taking into account:
{i)

Related developments in HOMS;

{ii)

WMO/UNDP field projects;

( iii) The robustness of models . in relation to the influence
· of data errors on forecast accuracy tolerances;
(iv)

{c)

The capability .of data-collection and -acquisition
.networks to function during these adverse conditions
and thus provide the data needed for these forecasting
models;

To prepare-an information report on the methods used to disseminate warnings of floods designed to reduce potential
damage in regions affected by tropical cyclones.
(This task should be undertaken in close co-ordination with
the CHy Rapporteurs on Hydrological Models and Hydrological
Forecasting Methods.);

(d)

To advise and assist the WMO Secretariat, as appropriate, in
support of hydrological activities under the Tropical
Cyclone Programme;

{e).

To submit a final report to the president of the Commission
not later than six months before CHy-VIII;

{2) To request Mr T. Kinosi ta {Japan) to act as Rapporteur on Hydrological Forecasting in Tropical Cyclone Regions.
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RESOLUTION 10

10 <CHy..:.vrn

RAPPORTEUR ON HYDROLOGICAL INFORMATION· FOR

WATER~ RESOURCES·

.

DEVELOPMENT
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1) The. report of the Working Group ·on Users' Requirements for Hydrological Information,
(2)

The report of the president of CHy,

CONSIDERING:
(1)
The need for clearly defining the .requirements of · users for
hydrological information and promoting clos.er collaboration between the users
and the hydrological services,

(2) The need for further advice
appropriate hydrological technology,

to users

on the al?plications

of

DECIDES:
( 1) To appoint a Rapporteur. on Hydrological Information for
resources Development with the following terms of reference:

Water~

(a)

To advise and assist the president of CHy and the WMO
Secretariat, as appropriate, in the development of HOMS
components and sequences relating ·to hydrological applica~
tions .and users' requirements for hydrological information;

(b)

To assist the WMO Secretariat in finalizing for publication
the technical report on users' . requirements for hydrological
. information on the basis .of. the material prepared during· the
previous intersessional period and to .finalize; taking into
account the need for impact studies, a matrix of the hydrological parameters which are characteristic for each use of
water, in order to determine the consequence · of various
water projects;

(c)

To prepare, using historical cases, a report on the adverse
effects resulting from a design of hydraulic works based on
insufficient hydrological information; ·

(-d)

To prepare suggestions for ·accuracy levels of hydrological
data and forecasts required for water-resource projects and
to evaluate the effect of accuracy of such data on the
economics of design, management and operation of water
projects;

(e)

To submit a final report to the president of the Commission
not later than six months before CHy-VIII;

(2) To request Mr Zhang Yongping (China) to .act as
Hydrological Information for Water-resources Development.

Rapporteur on
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11 (CHy-VII) - RAPPORTEUR ON WCP-WATER
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)
The decisions of Congress regarding the World Climate Programme
(WCP} and its request that technical commissions study and give high priority
to those aspects of WCP activities which fall within their areas of competence
and responsibility,

(2} The reports of the Rapporteurs
Components and the WCP Impact Component,

on WCP Data

and Applications

CONSIDERING,
(1} The major developments in the planning of the WCP and the importance of water-related activities to all four of its components,
(2) That much of the ongoing and planned work of the Commission in
the field of operational hydrology is directly relevant to the aims of the WCP;
(3) The active involvement in the WCP·of other technical agencies of
the United Nations and other .international organizations,.·
ENDORSES the grouping,
under the WCP,

for convenience, of water-related activities

DECIDES:
(1)

To appoint a Rapporteur on WCP-Water with the following terms of

reference:
(a)

To advise and assist the president of CHy and the WMO
Secretariat in ensuring appropriate inputs from the Commission to water~related activities under the WCP, taking
account of the overall plans for these activities and the
work of other international. organizations, in particular
Unesco and IAHS;

(b)

In particular, to assist the WMO Secretariat in WCP activities such as those relating to:
(i)

Computing and analysing long time series of hydrological data and indices with respect to climate variability;

(ii)

The coupling of physically based climate and hydrological models;

(iii) Work on the sensitivity of water-resource systems to
climate variations;
(c)
(2)

To· prepare a report on the use of cliinatological data and
climate information in water-resource projects;

To request Mr M. A. Beran (UK) to act as Rapporteur on WCP-Water.

RESOLUTIONS 12 AND 13

12 (CHy-VII)

83

RAPPORTEUR ON OPERATIONAL HYDROLOGY IN ARID AND SEMI-ARID
REGIONS

THE COMMISSION FOR HYDROLOGY
NOTING the report of the Rapporteur on Hydrology of Tropical-Regions,
CONSIDERING the value of studying. those aspects of . operational hydrology which are different or of specific importance in various climatic regions
of the world,
DECIDES:
( 1) To appoint a Rapporteur on Operational Hydrology
Semi-arid Regions with the following terms of reference.:.
(a). To prepare a report
semi-arid regions (a
hydrology in humid
relevant material for
Practices;
(b).

in . Arid and

on. operational hydrology in arid and
companion to the· report on operational
tropical ·regions) and · ·to recommend
inclusion in the Guide to Hydrological

To submit a final report to the president of the Commission
not later than six months before the eighth session of the
Commission;

(2) .To request Mr M. R. Kallel (Tunisia)
Operational Hydrology in Arid and Semi-arid Regions.

to

act

as

Rapporteur on

13 (CHy-VII) - RAPPORTEUR ON DROUGHTS AND DESERTIFICATION ·
THE COMMISSION FOR HYDROLOGY
NOTING:
.(1)

The report of the Rapporteur on Droughts and Desertificatitm;

(2) The WMO Plan of Action in Meteorological and Hydrological Aspects
of the Combat against Desertification,
CONSIDERING the need for CHy to make available its expertise to assist
in the combat against desertification,
DECIDES:
( 1) To . re-appoint a Rapporteur· on Droughts and Desertif ication with
the following terms of reference:
(a)

To assist the WMO Secretariat in the final preparation of a
·report· on the hydrological aspects of desertification;

(b)

To advise and assist the president of CHy and the WMO Secretariat, as appropriate, in the preparation 'of contributions
by the Commission to WMO' s work on the hydrological aspects
of droughts and desertification;
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(c)

To assist CAgM in its work on desertification and droughtprobability maps if so requested by the president of CHy;

(d)

To submit a final report to the president of the Commission
not later than six months before the eighth session of the
Commission;

(2) To request Mr A.
Droughts and Desertification.

Ben-Zvi

(Israel)

to

act

as

Rapporteur

on

14 (CHy-VII) - RAPPORTEUR ON TRAINING IN HYDROLOGY
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)

The report of the Rapporteur on Preparation of Training Material,

(2)

The report of the Rapporteur on Training Activities,

( 3) The report of the Secretary-General on WMO activities in education and training related to hydrology and water resources,
CONSIDERING,
( 1)
The need for the preparation within WMO of training material on
hydrometeorology,

(2) That training will play an important role in the implementation
of HOMS, particularly at national level,
(3) That considerable attention is devoted to the promotion of education and training in hydrology in the programmes of other international
organizations,
DECIDES;
(1) To appoint a Rapporteur on Training in Hydrology with the following terms of reference:
(a)

To advise and assist the president of CHy and the WMO
Secretariat, as appropriate, in the implementation of HOMS
particularly as regards components on training aids in
operational hydrology;

(b)

To assist the WMO Secretariat in the preparation of lecture
notes corresponding to the curricula published in Part I of
the second edition of the WMO Guidelines for the Education
and Training of· Personnel in Meteorology and Operational
Hydrology on:
(i)

Specialization
in
hydrometeorology
for
training
Class III
meteorological
personnel,
given
in
section 8.5 of the Guidelines;
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Hydrometeorology for training Class IV meteorological
personnel engaged in hydrometeorology;

(c)

To assist the WMO Secretariat in the finalization of the
draft worked examples and exercises corresponding to lecture
notes on specialization in hydrometeorology for Classes IIV meteorological personnel;

(d)

To prepare a report on the possibilities of using correspondence courses in the practical training of hydrological
technicians, in particular in developing countries;

(e)

To assist the WMO Secretariat, as appropriate, in collabora~
ting with other international organizations in the field of
education and training in hydrology and water resources;

(f)

In carrying out the above tasks, to take account of the work
of the Executive Council Panei of Experts on Education and
Training;

{g)

To submit a final report to the president of the Commission
not later than six months before the eighth session of the
Commission;

(2) To request Mr S.
Training in Hydrology.

N.

Charania

15 (CHy-VII) - REVISION OF THE RESOLUTIONS
COMMISSION FOR HYDROLOGY

(Kenya)

AND

to act as Rapporteur on

RECOMMENDATIONS OF THE

THE COMMISSION FOR HYDROLOGY,
CONSIDERING that all resolutions adopted prior to its seventh session;
are now obsolete,
NOTING the action taken on the recommendations adopted pri0r to. its
seventh session,
DECIDES,
(1)

Not to keep in force any of the resolutions of its prior sessions;

( 2) To note with satisfaction the action taken
bodies on the recommendations of its prior sessions;
(3)

by

the competent

To keep in force Recommendation 6 (CHy-VI)*;

( 3) Not to keep in force. any of the other recommendations adopted
prior to its seventh session.

*

Recommendation 6 (CHy-VI) is reproduced as the annex .tb this resolution.
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Annex to Resolution 15 (CHy-VII)
Rec. 6 (CHy-VI) - TECHNICAL CO-OPERATION ACTIVITIES
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1) Resolution 36 (Cg-VIII) - Technical co-operation among developing
countries in the field of meteorology and operational hydrology,
(2) Resolution 35 (Cg-VIII) - Participation of the World Meteorological Organization in the United Nations Development Programme,
(3)
Programme,

Resolution

37

(Cg-VIII)

( 4) Resolution 30 (Cg-VIII) Subprogramme (HOMS),

The

WMO

Voluntary

Co-operation

Hydrological Operational Multipurpose

CONSIDERING:
( 1)
That in many developing countries hydrological data are still
insufficient for appropriate assessment of water resources and planning of
water-resource development projects, and consequently water resources are not
yet fully and efficiently used for the benefit of the people of these
countries,

(2) That appropriate technology and know-how for water-resource
assessment, development and control is available in many industrial and developing countries,
( 3) That the· VCP and HOMS provide appropriate channels for transfer
of technology and know-how, in the field of operational hydrology, from industrial to developing countries and between developing countries,
( 4) That financial resources for support of transfer of technology
and know-how in the field of operational hydrology can be made available by
UNDP and bilateral donors only if the necessary priority is attached to these
activities by the country or countries concerned,
RECOMMENDS that the Secretary-General:
(1) Assist Hydrological Services in formulating and developing
projects in operational hydrology under any of the available technical cooperation programmes (UNDP, VCP, Trust Funds) as appropriate;
(2) Keep the hydrological advisers to the permanent representatives
with WMO and directors of Hydrological Services informed of changes in the
procedures and rules for participation in the UNDP, VCP and Trust Fund
programmes;
( 3) Study ways for increasing the use of the VCP for applications of
the WWW in the field of hydrology, considering in particular the willingness
of Hydrological and Hydrometeorological Services to contribute through the VCP
to the execution of relevant technical co-operation projects;

RESOLUTION 15

87

(4) Study ways of establishing and/or developing national or regional
training arrangements for hydrological technicians and field personnel in
general, including instrument technicians.

RECOMMENDATIONS ADOPTED BY THE SESSION
1 (CHy-VII) - CO-OPERATION BETWEEN HYDROLOGICAL SERVICES
THE COMMISSION FOR HYDROLOGY,
NOTING Resolution 48 (Cg-IX),
WELCOMING this resolution as an important step towards ensuring the
input from national Hydrological Services in the planning and implementation
of the Hydrology and Water Resources Programme and for strengthening the cooperation of Hydrological Services at the level of regional associations,
CONSIDERING that action taken at national, regional and global levels.
in pursuance of this resolution has already clearly indicated its timeliness
and the potential value of its implementation on a permanent basis,
RECOMMENDS that Tenth Congress consider the inclusion in an- appropriate manner of the substance of Resolution 48 (Cg-IX) in the General Regulations of WMO*.
*

A suggested text containing possible amendments to the WMO General Regulations with this aim, as proposed by the Commission for Hydrology, is included in the annex to this recommendation.
Annex to Recommendation 1 (CHy-VII)
Part A

REGULATION 28
(a)

Each committee may .... (same as present Regulation 28)

(b) At each session of Congress an open subcommittee on hydrology
should be established, attended as a rule by those hydrological advisers of
permanent representatives and those representatives of Hydrological Services
included in the delegations of Members.
REGULATION 151
(a)

In accordance with ....

(same as present Regulation 151)

(b) Hydrological advisers of presidents of regional associations
should be invited to attend those sessions of the Executive Council which deal
with policy questions related to the Hydrology and Water Resources Programme,
the material arrangements for this attendance being the same as those applicable to presidents of regional associations.
REGULATION 164
(a)
tion 164)

The president and vice-president

(same as present

Regula-
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(b) The president of an association should be assisted by a regional
hydrological adviser, -v1ho should be a representative of a service responsible
for operational hydrology; should preferably be the chairman of the regional
association working group on hydrology and who should be designated at each
regular session of the regional association in- accordance with Regulation 31.
His duties are specified in Annex IV*.

*

See Part B below.

Part B

(Annex IV to the General Regulations)
TERMS OF REFERENCE OF REGIONAL HYDROLOGICAL ADVISERS TO
PRESIDENTS OF REGIONAL ASSOCIATIONS

To maintain contact, through the president of the regional association~
and permanent representatives of -Members, with Hydrological Services of
Members.

.1.

2.
To collate the information on needs and activities ·in the ·field of
operational hydrology in the Region as an input to the ·WMO Hydrology and Water
Resource Programme.
3.
Between sessions of the regional association, to advise its president
on the above matters.
4.
_To perform any other .duties entrusted to him by the president of the
regional association.

2 ( CHy-VII) ....: AMENDMENTS TO WMO TECHNICAL REGULATIONS FOR- HYDROLOGY
THE COMMISSION FOR HYDROLOGY,
NOTING:
(1)
The report of the Working Group on the Guide, Standardization and
Technology Transfer,

(2) Resolution 1 (Cg-IX) and paragraph 3. 4 .1. 5 of the general ·summary
of the abridged report of Ninth Congress,
CONSIDERING that the Technical Regulations for Hydrology need . to be.
expanded and made more comprehensive,
RECOMMENDS:
(1)
That the amendments to the existing ·Technical Regu1ations,
Volume III ~ Hydrology, which are included in Part A of. the annex to this
recommendation, be submitted to Tenth Congress for approval;
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(2) That the proposals for amendments and additions to the annex to
the Technical Regulations, Volume III, which are included in Part B of the
annex to this recommendation, be submitted to EC-XXXVII for approval;
( 3) That additional sections of the the annexes to the Technical
Regulations, Volume III - Hydrology, based on ISO Standards 555, 4359, 4366,
and 4369, be submitted to the Executive Council for approval, as they become
available.
Annex to Recommendation 2 (CHy-VII)
Part A
PROPOSED AMENDMENTS AND ADDITIONS TO THE WMO TECHNICAL
REGULATIONS, VOLUME III, HYDROLOGY
CHAPTER D.1.2
HYDROLOGICAL OBSERVATIONS
Add new [D.1.2] 3.1.4 and [D.1.2] 3.1.5 to read:
"[D.l.2] 3.1.4
Operational requirements,
construction, calibration and
rotating-element current-meters should be as specified,
Section 7 - Cup-type and propeller-type current-meters.

maintenance of
in the annex,

[D.l.2] 3.1.5
Functional requirements for the measurement of discharge using weirs should be
as specified in the Annex, Section 8 - Precalibrated weirs for the determination of discharge.
[D.1.2] 3.5 (new text)
"Uncertainty in the observation of water levels of rivers, estuaries, lakes,
reservoirs and groundwater should not exceed:
(a)

In general 10 mm at the 95 per cent confidence level;

(b)

Under difficult conditions 20 mm at the 95 per cent confidence level."

[D.1.2] 3.6 (new text)
"River discharges should be measured to an accuracy commensurate with flow and
local conditions. Percentage uncert.ainty of the discharge measurement should
not exceed:
(a)

In general 5 per cent, at the 95 per cent confidence level;

(b) Under difficult conditions 10 per cent, at the 95 per. cent confidence
level."
[D.1.2] 3.8 (new text)
"Uncertainty in temperature observations
groundwater should not exceed:

in

rivers,

lakes,

reservoirs

and
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(a)

In general O.l°C, at the 95 per cent confidence level;

(b)

Under difficult conditions 0. 5°C, at the 95 per cent confidence level."
Part B

PROPOSED AMENDMENTS AND ADDITIONS TO THE ANNEX TO THE WMO TECHNICAL
REGULATIONS, VOLUME III, HYDROLOGY
ANNEX

DEFINITIONS
Broad-c.rested weir. .A weir of sufficient breadth (i.e. the crest dimension in
the direction of the flow) such that critical flow occurs on the crest of the
weir.
Crest.

The line or area defining the top of the weir.

Nappe.

The jet formed by the flow over a weir.

Notch.

A thin-plate weir of any defined shape producing side contractions:

Rectangular-notch thin-plate weir. A thin:--plate weir with a notch of rectangular shape in the plane perpendicular to the direction of .flow.
Round-nosed horizontal-crest weir.

A weir with-rounded upstream corner.

Side contraction.
(a)

The reduction in the width of the nappe downstream of .a· thin-plate weir
due to the inward velocity component at the sides;

(b)

The local reduction in the width of an open channel in a standing wave
flume.

weir.
A weir constructed of a vertical thin-plate with a
crest shaped in such a manner that the nappe springs clear of the·crest ..

Thin~plate

thin

Triangular-notch (V-notch) thin-plate weir. A thin-r>late weir with two edges
symmetrically inclined to the vertical to form a triangular notch in the plane
perpendicular to the direction of the flow.
Triangular-profile (Crump) weir.
A broad-crested weir having a triangular
profile in a vertical direction in the direction of flow.
N -0 T E: This should not be confused with a triangular thin~plate weir.

ANNEX
SECTION 1·
1.3.1.1

(Example):
"Precision" should be replaced by "uncertainty".
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1.3.3.1

Distance (new text)

The uncertainty in the distance measurement should not exceed 0.1 per cent at
the 95 per cent confidence level.
1.3.3.3

(a)

Current-meter pulses

The uncertainty in the measurement of rotor revolutions should not exceed
0.1 per cent at the 95 per cent confidence level. The pulses from the
current-meter should be counted or recorded.

SECTION 2
2.2.3.3

Replace the words "be accurate to" with "have a precision of".
3.1.1.3

(b)

The uncertainty in the time measurement or the clockwork should not
exceed± 30 s d- 1 average over a period of at least 30 days.

3.3.1.1

Accuracy

The uncertainty in the records of the electronic recorder should not exceed
0.5 per cent of its full scale reading.
ANNEX

SECTION 4
1. 3. 5. 2. 8 The uncertainty in the profile should not exceed + 2 per cent or
0.1 m throughout the range of depths, whichever is greater.
ANNEX

SECTION 6
General principles

1.2

N 0 T E:

Delete the last sentence:

FIGURE 1:

Delete "tsy " and amend the formula to read:
"(eR)

3.2

"The width of ... uncertainty."

ss

= 2tsy"

Reporting of discharge measurements

(a) (ii) and {b) (ii):

Replace "combined" by "overall".
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SECTION 7
(See [D.l.2] 3.1.4)
CUP-TYPE AND PROPELLER-TYPE CURRENT-METERS
1.

SCOPE AND FIELD OF APPLICATION

N 0 T E

(a)

The material in this section of the annex is based. on International
Standard 2537 entitled "Liquid flow measurement in open channels cup~type
and propeller-type current-meters" of. the International
Organization for Standardization (1974);

(b)

Detailed guidance on current meters is given in the Manual on Stream
Gauging (WMO-No. 519).

This section specifies the operational· requirements, construction,
calibration and maintenance of rotating-element current-meters in order to
conform with the requirements of Technical Regulation [D.1.2l 3.1.4.
2.

PRINCIPLE OF OPERATION

The operation of cup-type and propeller-type current-meters is based on the
proportionality between the local flow velocity and the resulting angular
velocity of the meter rotor.
The velocity of the water is determined by
counting the number of revolutions of the rotor during a specified time interval, or observing the time required by the rotor for a given number of revolutions, and consulting the meter -calibration table or rating equation.
3.

OPERATIONAL REQUIREMENTS

3.1

General

The current meter should take up and maintain a stable horizontal position in
the stream with its lohgitudinal axis parallel to the direction of flow without excessive twisting or turning under the influence. of local eddy currents.
I t should balance in the stream with its longitudinal axis parallel to the
water surface and should have sufficient freedom of movement in the vertical
plane to ensure the assumption of this position.
N 0 T E : In particular, the above alignment requirements apply to meters with
free suspension, which have to align themselves with the current automatically.
3.2

Resistance to flow

The current-meter should offer minimum resistance to the force of the current.
3.3

Velocity relationship

3.3.1
The rotor of the current-meter should rotate at an angular velocity
which bears . a known relation to the linear velocity of the stream within the
tolerances as stated by the manufacturer or rating authority.
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3. 3. 2
The meter should normally be used only for that range of velocities
for which it has been calibrated. However, extrapolation at high velocities
may be made only if there are sufficient data for the type of current-meter.
3.4

Operating conditions

The current-meter should be capable of use in silty or saline waters.
4.

CONSTRUCTIONAL FEATURES

N 0 T E : The two commonly used rotating-element current meters are:
(a)

Cup-type current-meters

A cup-type current-meter consists of a rotor revolving about ·a vertical shaft and · hub assembly, bearings, the main frame or yoke, a chamber
containing the counting mechanism, tail fins and means of attaching the instrument to the suspension equipment. The rotor is generally constructed of
six conical cups fixed at equal angles to a frame mounted on a vertical
shaft. This assembly is retained in the yoke by means of the upper shaft
bearing and a lower pointed bearing;
(b)

Propeller-type current meters

A propeller-type current-meter consists of the propeller, revolving
about a horizontal shaft, two bearings, the meter body containing the counting
mechanism, tail fins and means of attaching the instrument to the suspension
equipment.
It may be provided with one or more interchangeable propellers
which differ in their p{tch and/or diameter. Each propeller consists of two
or more vanes and may be made from metal or synthetic material.

4.1

Means of counting revolutions

4.1.1

§ign~l~

The revolutions of the rotor should,· by means of mechanical contacts or by
means of magnetic, optical or other devices, give a clear and positive signal
at all velocities within the effective range of the meter.
4.1.2

(a)

For the measurement of low velocities, it should be possible to choose
the frequency of signals transmitted by the counting mechanism in such
a way as to reduce to a minimum the errors entailed in measurements of
normal duration;

(b)

For the measurement of high velocities, if the frequency of the
signals is such that they can no longer be counted or indicated
properly, a device to reduce the number of signals per revolution of
the rotor should be provided.

4.2

Durability

Current meters should be constructed of non-corrodible materials throughout or
of materials effectively protected against corrosion.
They should be of
sufficiently rugged construction to maintain calibration under conditions
normally encountered.
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Interchangeability of parts

Parts should be interchangeable so as to have uniform functional character-'istics, cause the least divergence from the normal rating curve, and· facilitate easy replacement of wol;'n or damaged parts.
4.4

Means of mounting

Means for mounting on a cable or on the slide support of a
provided.

4.5

rod should be

Tail fins

When the meter is suspended with a cable, means· should be provided for balancing it in a horizontal position in the submerged condition.
The tail fin
should be of sufficient length and size to ensure. that the meter aligns itself
with the streamflow.
4.6

Bearing protection of cup-type meters

Means should be provided to separate the. pivot and pivot bearing while
meter is being transported or stored.
4.7

the

Rate of response

The meter should respond rapidly and consistently to all changes in velocity
within acceptable tolerances.
5.

CALIBRATION

N 0 T E : The calibration of current-meters consists in. establishing· experimentally· the equations and curves representing the relation. between the
velocity .of flow and rotor speed usually expressed in· revolutions per second.
5.1

Conformity

All calibration should be carried out 1.n conformity with Technical Regulation
[0.1,2] 3.1.1.
(See Annex, Section 1· - Calibration of current~meters 1.n
straight open tanks.)
5.2

Type of rating

Current,-meters should be
should be supplied.

either calibrated

individually or a

group

rating

N 0 T E : lJ., manufacturer may supply a rating for a particular type of meter he
manufactures, provided that the manufacturing is homogeneous and that a sufficient number of single calibrations from a specified group have been made
under well-defined conditions.

5.3

Individual rating

5.3.1
Where an individual calibration is made, . a rating table or curve and equation
should be £urnished with the current-meter, for which the actual limits of
rating should be given.
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5.3.2

Recalibration

Meters should be recalibrated on a routine basis or sooner whenever their
performance is suspect. In practice, recalibration should be carried out at
yearly intervals or after 300 hours of use, whichever is the shorter.
5.4

Group rating

5.4.1
Group rating should be based on the calibration of a representative sample
from a specified group of current-meters of uniform manufacture.
The sample
size should be statistically significant.
5.4.2
For group-calibrated meters a rating table or curve and equation derived from
the data should be furnished for- each group of meters.
The limits of the
rating should be given.
5.4.3

Tolerances

The rating table or equations should state tolerance limits at the 95 per cent
confidence level at velocities of 0.15 m s- 1 , 0.25 m s- 1 and 0.5 m s- 1
and above.
5.5

Type of suspension

The calibration should he conducted with the mode of suspension and the
sounding weight intended to be used during field measurement.
N 0 T E : The performance of a meter may be affected by its mode of suspension
and the sounding weight used.
(See Annex, Section 3 - Sounding and suspension
equipment.)
5.6

Accuracy

5.6.1
As a check for goodness of fit of the rating curve, the manufactur-er
or rating authority should state the standard error of the data for the lower
and upper limits of calibration, and at least two intermediate points.
The
standard error should be stated as a percentage of the mean of its velocity
class and should be related to the 95 per cent confidence limits.
(See also
Annex, Section 6- Estimation of uncertainty of discharge measurements.)
5.6.2
The scatter of the points about the rating curve for each velocity
class should be approximately normal so that the errors will be compensating.
6.

MAINTENANCE

6.1

Examination

6.1.1

Worn or damaged parts

(a)

The meter should be examined before and after each discharge measurement for worn or damaged bearings, proper shaft alignment, and proper
functioning of contact points;
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(b)

For cup-type meters
deformation;

and cup-wheels should be examined for

(c)

For propeller-type current-meters a gypsum or metallic. mould should be
used to examine the vane-profile for deformation.

6.1.2
(a)

For inspection, it should be possible to dismantle and reassemble the
current-meter assembly in the field, l-Ti thout specialized workshop
facilities and by personnel not having specialist training;

(b)

The manufacturer should supply with each instrument a handbook,
describing the operation of the instrument, together with full details
of maintenance and adjustments necessary to preserve the accuracy of
the current-meter within acceptable tolerances, detailed instructions
for the dismantling and reassembling of the shaft and the bearings,
and such tools as required for (a) above;

(c)

Removal and replacement of the rotor on its shaft shouid be possible
l-Tith a minimum disturbance to· the bearing assembly, and. preferably
without removing the bearing assembly from .the instrument;

(d)

After storage for a long period, the lubrication of the bearings of
the meter should be examined.
N 0 T E : Certain meters do not require oiling.

6.1. 3
Before use, each meter should be tested for proper functioning.
By turning
-the cup-wheel or the propeller slowly, the number of rotations should be
compared with the number indicated by the counter or audible signals.
6.2

Spin test

6.2.1

The condition of the current-meter should be determined by a spin test.

6. 2. 2
The manufacturer should specify the duration of spin which should be
expected from any particular type of current-meter.
The test should be
performed as and in the conditions recommended in the manufacturer's handbook
or as follows:
(a)

The meter should be properly lubricated, if required, and placed so
that the shaft is in the normal operating position· and protected from
air currents;

(b)

The rotor should be given a quick manual turn to start the spin;

(c)

The duration of the spin should be timed and noted. and compared with
the minimum duration specified for the meter;

(d)

As the rotor nears its stopping point, .its motion should be carefully
observed to see whether the stop is abrupt or gradual.

6.2.3
To determine the conditon of propeller meters.· which operate without
ball-bearings, the manufacturer should include a-simple test in the handbook,
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6.2.4
If the stop of the rotor spin is abrupt, the cause should be found and
corrected before the meter is used.
6.3

Cleaning and oiling

After each discharge measurement, or more frequently for extended measurements, all bearing surfaces, including the pivot in the case of cup-type
meters, should be thoroughly cleaned and oiled. The oil should have the same
specifications as recommended by the manufacturers.
6.4

Transport and storage

6.4.1
A suitable case should be provided for the current-meter and maintenance tools for transport and storage.
SECTION 8
(See [D.l.2J 3.1.5)
PRECALIBRATED WEIRS FOR THE DETERMINATION OF DISCHARGE
1.

SCOPE AND FIELD OF APPLICATION

N 0 T E

(a)

The material in this section of the Annex is based on International
Standards 1438/1. ( 1980) entitled "Thin-plate weirs", 3846 ( 1977 ).
entitled "Free overfall weirs of finite crest width (rectangular
broad-crested weirs)",
4360
(1979)
entitled "Triangular-profile
weirs", 4374 (1982) entitled "Round-nose horizontal-crest weirs", and
4377 (1982) enti tied "Flat-V weirs";

(b)

Details of relevant discharge equations are given in the above
Standards.
Further guidance on the determination of discharge is
given in the Guide to Hydrological Practices (WMO-No. 168) and the
Manual on Stream Gauging (WMO-No. 519).

This section specifies the functional requirements for the measurement
of discharge using:
(a)

Thin-plate weirs;

(b)

Rectangular broad-crested weirs;

(c)

Triangular-profile weirs;

(d)

Round-nose horizontal-crest weirs;

(e)

Flat-V weirs,

to conform with the requirements of Technical Regulation [D.l.2] 3.1.5.
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SELECTION OF SITE

2.1
The weir should be .located in a straight reach of channel. and local
obstructions, changes in roughness·, or unevenness of the bed should be avoided.
2. 2
A preliminary survey should be made of the hydraulic features of the
proposed site to ensure that it conforms with the requirements for measurement
of discharge by weirs.
2.3
The site selected should comply,
following requirements:

in so far

as

possible,

with

the

(a)

The reach at the site should be straight and of uniform cross-section
and slope;

(b)

The velocity distribution in the channel should be regular;

(c)

A steep channel should be avoided, if possible;

(d)

Submergence due to backwater conditions downstream from· the measuring
structure, including such influences as tides, confluences with other
streams, sluice gates and mill dams, should be avoided if freefall
conditions are required;

(e)

Flood banks should confine the maximum discharge to the channel;

(f)

The site selected should have minimal wind effect on flows;

(g)

A site which does not have the characteristics necessary· for satisfactory measurement should . be rejected unless s·uitable .improvements
are practicable.

3.

INSTALLATION CONDITIONS

The complete measuring installation should consist of an approach channel, a
measuringstructure and a downstream channel.
3.1

Approach channel

3 .1.1
The flow in the approach channel should be smooth and free from disturbances and should have as normal as possible a velocity distribution over
the cross-section. Large rocks and boulders should be cleared from the bed of
the approach section.
3.1.2
The cross-section should be uniform and the approach channel should be
straight for a length equal to at least ten times its width if the width of
the weir is equal to or greater than half the width of the channel.
The
length of straight approach channel can be reduced if the width of the weir is
less than half the width of the channel.
3 .1. 3
Where the entry to the approach channel is through a bend, discharged ·
into the channel through a conduit or smaller cross-section, or at an angle,
the straight approach channel should· be long enough to. achieve an even velocity distribution.
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3 .1. 4
Where baffles are used in an artificial channel, free of debris or
matter carried in suspension, there should be no baffle nearer to the point of
measurement than ten times the maximum head to be measured.
3 .1. 5
Where a standing wave occurs within a distance of thirty times the
maximum head upstream, the approach conditions and/or gauging device should be
modified to avoid measurement errors.
3.2

Measuring structure

3.2.1
The weir structure should be rigid and wate.rtight, capable. of withstanding floodflow conditions, and should be at right angles to the direction
of flow.
3.2.2
be free
face of
it does

In the case of a thin-plate weir, the wall on which it is built should
from projections, and its upstream face should not protrude beyond the
the weir. On the downstream side, the structure should be such that
not interfere with the aeration of the nappe.

3.2.3
The ground on which the structure is to be founded should be impermeable or sealed by grouting, piling or other means.
3.3

Downstream of the structure

.For weirs designed for free-flow conditions, any accumulation of debris in the
channel downstream of the structure, which might raise the water level sufficiently to drown the structure, should be removed.
4.

MEASUREMENT OF HEAD - GENERAL REQUIREMENTS

4.1
Where spot measurements are required, the head upstream of the weir
should be measured by a vertical or inclined gauge, a hook, point, wire or
tape gauges. Where a continuous record is required, a recording gauge should
be used.
4.2

Gauge wells

Specifications of various types of water-level measuring devices
contained in Section 2 of the Annex to the WMO Technical Regulations Volume III, Hydrology (WMO-No. 49, 1979 edition) should apply here.
5.

MAINTENANCE - GENERAL REQUIREMENTS

5.1
The approach channel should be kept clean and free from
vegetation for at least the distance specified in paragraph 3.1.2.

silt

and

5.2
The float well and the entry from the approach channel should be kept
clean and free from deposits.
5.3

The weir structure should be kept clean from clinging debris.
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RECOW1ENDATION 3

3 (CHy-VII) -METEOROLOGICAL INSTRUMENTS AND METHODS OF OBSERVATION FOR
HYDROLOGICAL PURPOSES
THE COMMISSION.FOR HYDROLOGY

NOTING:

(1)
The
Soil Moisture,

report

of the

Rapporteur on Precipitation,

Snow .Cov.er and. ·

(2) The close co-operation between CHy· and CIMO in ·various projects
concerning measurement of precipitation, snow cover,· evaporation and.· soil
moisture,

CONSIDERING that there is a need for preparing. specific recommendations concerning the introduction of corrections to national ·precipitation
data, based on the methods described in ·Operational Hydrology Report No. 21
(WMO-No. 589) and on the results of the CIMO project "International comparison
of national precipitation gauges with a reference pit gauge",

RECOMMENDS:

(1)
That CIMO may wish to
programme of work:

include~

·the ·following activities .in· its

mentioned

under

(a)

To
prepare
specif.ic
recommendations
"CONSIDERING" in co-operation with CHy;

(b)

To encourage Members of WMO to undertake further investigations of all components of the systematic and random er:rors
of p·recipitation measurement at selected sites, in particular for standard recording gauges, gauges with s.loped
orifices, vectopluviometers, etc.; ·

(c)

To undertake a project of international comparisons of the
national precipitation gauges with a reference snow gauge;

(d)

To update and complete .the annotated bibliography on precipitation measurement instruments (WMO/IHD Report No. 17,
. WMO-No. 343);

(e)

To continue co-operation with CHy with respect to developments in the field of accuracy of measurements;

(f)

To continue co-operation with CHy in the work on the
improvement of measurements and estimation of evaporation
and evapotranspiration.
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4 (CHy-VII) - REVISION OF RESOLUTION OF THE EXECUTIVE COUNCIL BASED ON
PREVIOUS RECOMMENDATIONS OF THE COMMISSION FOR HYDROLOGY
THE COMMISSION FOR HYDROLOGY,
NOTING with satisfaction the action taken by the Executive Council on
the previous recommendations of the Commission for Hydrology,
CONSIDERING that, with the exception of Recommendation 6
these recommendations have become redundant in the mean time,
RECOMMENDS

that

the

longer considered necessary:

following Executive Council
Resolution 8 (EC-XXXII).

(CHy-VI),

resolution be

no
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Annex to paragraph 4.2.7 of the. general summary
PROPOSED LONG-TERM OBJECTIVES FOR THE ·PERIOD 1988-1997

Operational Hydrology Programme
1.

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

2.

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

3.

To help in the establishment of national water~resource data banks,
including hydrometeorological and hydrological data;

4.

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

5.

To promote increased use of meteorological ser.vices and products in
operational hydrology;

6.

To assist in the establishment
forecasting systems;

7.

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

8.

To foster the transfer of information and operational hydrological·
techniques and the establishment of viable technology bases, particu- ·
larly in developing countries;

9.

To continue work on the development and streamlining of HOMS components to meet the needs of users.

_Note:

Water--.quality aspects are to be taken into account· in sections where
appropriate.

of

on-line,

the

introduction

real-time

.of

hydrological

Applications-and services to water resources
To encourage the identification and effective application of hydrological and related data needed for the design and operation of water-resource
projects and for the protection of the environment.
Co-operation with

water~related

programmes of other international .organizations

To increase the impact of WMO · activities in· operational hydrology at
national level through inter-organizational collaboration in the water f·ield.

ANNEX
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'Annex to paragraph 4.2.8 of the general summary
PROPOSALS AND COMMENTS CONCERNING PART II OF THE SECOND WMO
LONG-TERM PLAN AS REGARDS THE HYDROLOGY AND WATER RESOURCES PROGRAMME
1.
The Advisory Working Group should consider
followingspecific goals for 1988-1997 under the OHP:

the

inclusion

of

the

(a)

To review and advise on the extent to which, in operational
hydrology, satellite data can and will complement data collected
by conventional means;

(b)

To consider the applicability of various procedures, techniques
and instruments in developing countries and to encourage the
development of appropriate technology where required;

and, under "Applications and services to water resources":
(c)

To encourage the more effective use of hydrological data in. the
management of water resources.

Activities . under (c) above should include the
arising from the poor quality and lack of data.

consideration

of

problems

2.
The Advisory Working Group should strive to assign priorities to the
activities under each of the goals.
These priorities should be based on
clearly identified criteria.
3.
The order of presentation of Part II of the LTP might well be amended
to show how the objectives arise out of identified needs.
4.
References to the value of advanced technology should take account of
problems that may be encountered, particularly in developing countries, in
obtaining such technology or its products, in maintaining related equipment
and in ensuring adequate training.
5.
In addition to the specific topics contained in the proposals concerning the SLTP made elsewhere in this report, the Advisory Working Group should
ensure that the topics listed below are also included in the SLTP with appropriate emphasis and explanation.
In this, account should be taken of the
roles and responsibilities of other international organizations in the field
of water and the need to maintain a good overall balance in activities within
available national and international resources.
(a)

Joint planning and operation of quantity and quality networks for
atmospheric, surface- and groundwater data;

(b)

Forecasting of low flows and of floods on small as well as large
river basins, including forecasting for inland-water navigation;
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(c)

Ensuring
that
co~operation
with
international
commissions is maintained at an adequate level;

river-basin

(d)

Operational hydrology aspects of monitoring the effects of man's
activities on the hydrological regime and water resources,
including the wet and dry deposition of atmospheric pollutants;

(e)

Training at different levels - in-service training, training in
educational institutions, workshops, seminars and short-term
residency of experts.

ANN EX
~Q~ex

III

to paragraph 7.1.5 of the general SQmmary

OUTLINE PLAN OF THE WMO PROJECT ON COMPARATIVE CASE-STUDIES OF
NETWORK DESIGN
Aim
The aim of the project is to implement available practical network
design criteria in selected catchments of river basins of interested Member
countries.
Implementation outline
The project may have the following components:
(a)

Selection of regions of the world representing different climatic
and hydrological regimes;

(b)

Selection of networks operating in these areas;

(c)

Review and selection of proposals for station network design
criteria, taking into account different uses of hydrological data
for water resources;

(d)

Application of these design criteria and procedures to the
selected observational networks to arrive at an optimum network
configuration;

(e)

Where possible, study of the effects of the use of remote-sensing
and satellite data-transmission techniques to complement the
design of networks;

(f)

Preparation and publication of a report on the conclusions of
applying these techniques and comparison of the results achieved,
including cost-benefit analysis, where possible;

(g)

Development of appropriate HOMS components;

(h)

Inclusion of the results in the relevant sections of the Guide to
Hydrological Practices and the Technical Regulations.

ANNEX
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Annex to paragraph 10.2.2 of the general sununary.
CONTRIBUTIONS .BY THE COMMISSION FOR HYDROLOGY -TO THE WORLD CLIMATE PROGRAMME
Part A
ACTIVITIES OF THE COMMISSION RELEVANT
TO WCP COMPONENT PROGRAMMES

World Climate Applications Programme (WCAP)
The application of hydrological, meteorological and climate data for
the improvementof our_understanding of hydrological processes and the mitigation of adverse effects of hydrological and weather extremes and the better
exploitation of their benefits are an important component of CHy activities.
The Working Group on Hydrological Models· and Forecasting treats the application of hydrological data for a variety of purposes with particular emphasis
on the problem of forecasting hydrological-extremes. The better definition of
user requirements through the activities of .the Rapporteur on Hydrological
Information for Water Resources Development allows studies to be more closely
directed to the needs of end users.
HOMS components in sections I - K are
broadly in line with WCAP objectives as is work on the preparation of a
drought probability map and the· intercomparison studies of conceptual models
which convert meteorological inputs to hydrological outputs.
World Climate Data Programme (WCDP)
This is the basic programme on which all others depend. This is also .
the area where CHy is particularly prominent with many activities directed
towards the establishment, improvement, and rationalization of observational
networks. This prominence is reflected in the creation of two working groups:
one on hydrological instruments and methods of observation ana another on
hydrological
data-collection, -processing and -transmission
systems
whose
activities are all relevant to the continued development of observational data
and its use for water-related ends.
CHy will continue to compile information
on activities of Members in operational hydrology which, as it concentrates
specifically on data collection and processing, makes a direct contribution to
WCDP and its related activity INFOCLIMA.
Special mention may be made of the
projects concerning the quantification of the value of data and the cataloguing and intercomparison of instruments formonitoring the water cycle. There
are a large number.of components within HOMS for data-related tasks.
World Climate Impact Studies Programme (WCIP)

This programme is concerned with the further application of climatic
knowledge outside the confines of the hydrological cycle to weather- and
water-sensitive areas ·of man 1 s activities.
It is also charged with studies
relating to the impact of possible climate change on man 1 s activities and
well-being. CHy has allied itself closely to studies carried out by other UN
agencies through its rapporteurs and their involvement in planning activit:i,es
under WCP-Water.
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World Climate Research Programme
This programme encompasses the new investigations that are called for
to make better forecasts of future weather and also future climate patterns
under possible changed conditions of temperature and insolation.
CHy is
interested in QPF and the possibilities ans~ng from radar and satellite
remote-sensing and rapporteurs have been appointed to pay particular attention
to these studies. Areal assessment procedures for the more problematic variables of the hydrological cycle are under active study in CHy, in particular
evaporation and soil-moisture status. Plans are being developed for a CHy
project for the intercomparison of methods of modelling evapotranspiration
which will be of direct relevance to WCRP work on the land-surface pr_ocesses
Part B
CHy RAPPORTEURS MOST CONCERNED WITH SUBJECT AREAS
OF WCP-WATER PROJECTS
(In addition to the indications given below, the Rapporteur on WCPWater is to advise and assist, as appropriate, in the implementation
of all WCP-Water projects related to CHy' s area of responsibility).
I.

STUDIEs· OF HYDROLOGICAL DATA IN THE CONTEXT OF CLIMATE VARIABILITY AND
CHANGE
I.l

Analysing historical .....
Rapporteur on Secondary Data Processing

I.2

Analysing long-term series of hydrological data and indices ·with
respect to climate variability
Rapporteur on Secondary Data Processing
Rapporteur on Areal Assessment of Hydrological Elements

I.3

Glacier fluctuations
Rapporteur on Areal Assessment of Hydrological Elements

I. 4

Transfer of hydrological information of stations and basins to
grid point on average grid values
Rapporteur on Hydrological Networks
Rapporteur on Areal Assessment of Hydrological Elements
Rapporteur on Data Storage and Dissemination

II.

MODELLING OF HYDROLOGICAL CYCLE
II.l

Workshop on approaches
Rapporteur on Areal Assessment of Hydrological Elements
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Rapporteur on Inputs to Hydrological Models
Rapporteur on Hydrological Models
III.

APPLICATIONS. OF CLIMATE INFORMATION TO HYDROLOGICAL FORECASTS IN THE
OPERATION OF WATER-RESOURCE SYSTEMS
. III.l Application of climate information to hydrological forecasts for
the Sahel
Rapporteur
Regions

on Operational Hydrology

in

Arid ·and

Semi-a.rid

Members of the .Working Group on Hydrological Models and Fore- ·
casting
III. 2 Pilot study for application of climate information to. hydrological forecasts in the operation of irrigation, hydropower and.
flood control systems in India
Members of . the Working Group . on Hydrological Models and Fore-·
casting
IV.

STUDIES.OF THE INFLUENCE OF CLIMATE VARIATIONS ON WATER RESOURCES
IV .1 · Sensitivity of "later-resource systems to climate variations
Rapporteur on
Development
IV .2

Information

for

Water-resources

Use of climate data .and information for the study, .planning and
management of v1ater resources
Rapporteur on
Development

IV~3

Hydrological

Hydrological

Information

for

Study of the impact of climate variability and
occurrence of droughts and catastrophic floods

Water~resources

change

on

the

Members of the Working Group on Hydrological Models and Forecasting

·rv. 4

Study of impact of climate variability and change on the
rence of floods in urban areas

occur~

Members of the Working Group on Hydrological Models and Forecasting
V.

IMPACT OF CLIMATE ON SOCIETY THROUGH WATER. RESOURCES
Rapporteur on WCP-Water

VI.

INFLUENCE·OF MAN'S ACTIVITIES ON CLIMATE
Rapporteur on WCP-Water
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Annex to paragraph 11.1.2 of the general summary
LIST OF TECHNICAL REPORTS AND GUIDANCE MATERIAL IN HYDROLOGY
RECOMMENDED BY THE COMMISSION FOR PUBLICATION

1.

Conjoint design of networks including social and economic aspects of
hydrological data collection

2.

Statistical
information on activities
in operational
(revision of Operational Hydrology Report No. 10)

3.

Users' requirements for hydrological information

4.

Statistical flood-frequency analysis

5.

Levels and discharge measurements under difficult conditions

6.

Methods of measurement and estimation of discharges at
structures and industrial and domestic intakes and outlets

7.

Manual on operational methods for measurement of sediment transport

8.

Management of groundwater observation programmes

9.

Hydrological methods and procedures
between surface and groundwater

10.

Manual on water-quality monitoring

11.

Guidelines for computerized data processing in operational hydrology
and land and water management

12.

Snow-cover measurements and areal assessment of precipitation and soil
moisture

13.

Intercomparison of models of snowmelt runoff

14.

Hydrological aspects of combined
rainfall on river flow

15.

Effectiveness of hydrological forecasts

16.

Operational hydrology in humid tropical regions

17.

Manual for estimation of probable maximum precipitation

for

evaluating the

effects of

hydrology

hydraulic

relationship

storm surges and heavy

A N N E X VI

"Annex to paragraph 11.2.2 of the general summary
SYMPOSIA, TECHNICAL CONFERENCES, WORKSHOPS AND SEMINARS
IN THE FIELD OF HYDROLOGY AND WATER RESOURCES PLANNED FOR 1984-1987

~

=~~P2S!a_a~d_t~c~ic~l_CQnfeEe~c~s

.

Date

Title

10-14 Sept.
1984

Symposium on Hydrochemical Balances in
Fresh Water Systems.

Uppsala, Sweden

NFR;S
Corn, Hyd.

E

9-15 June 1985

5th Congress on Water Resources - Application
of Water Technology to Rural Areas and their
Communities.

Brussels, Belgium

IWRA

E

19-23 Sept.
1985

International Symposium on Scientific
Basis for Water-resources Management

Jerusalem; Israel

IAHS

E/F

1985
(tentative)

Forecasting and Mitigation of Effects of
Natural Hazards with Hydrological Aspects.

... /WMO

E

Approved by
Congress

1986

Third joint Unesco/WMO International
Conference on Hydrology.

Unesco and
WMO

E/F/li!/S

(tentative)

Approved by
Congress

1-10 July 1986

Second Scientific As·sembly of IAHS

Budapest, Hungary

IAHS/WMO/Unesco

E/F

April or
Sept. 1986
(tentative)

International Symposium on Precipitation
and Probl·ems for the Hydrologist

Zurich, Switzerland

Switzerland

E/F

·• •. /WMO

E

IUGG (IAHS)

E/F

1987

Place

Forecasting· and Mitigation of Effects of
Hazards with Hydrological Aspects

Organizer*

Language

~atural

9'-23 Aug.
1987
*

19th General Assembly of IUGG

The convener is indicated first.

Vancouver, Canada

Remarks

Approved by
Congress

......

......

N

=

~

~OEk~hQP~ ~ng ~e~i~ES

Date

Title

Place

Organizer*

Language

Remarks

24-27 Oc.t.
1984

Regional Teclmical Meeting on Flood Forecasting in Asia

Bangkok, Thailand

WMO

E

29 Nov./1 Dec.
1984

Regional Co-ordination Meeting for Waterresource Assessment Activities in Asia

Manila, Philippines

wMO

E

1-3 April
1985

~lorkshop on the Correction of Pr.ecipi tat ion
Measur.ements

Zurich, Switzerland

Switzerland

E

1985

Regional Co-ordination Meeting for Waterresource Activities in Latin America

Uruguay
(tentative)

WMO

E

1985

Technical Meeting on Modelling of
Hydrological Processes

Geneva,
Switzerland

WMO

E/F

1985

Roving Seminar on Hathematical Models use
for Hydrological Forecasting

South America, North
and Central America

/WMO

EIS

Approved by
Congress

19-23 AUg
1985

International Workshop on Hydrological
Applications of Space Technology

Cocoa Beach,
Florida, USA

WMO/IAHS

E

Appmved by
Congress

1985

Workshop on the Application of WMO
Standards for Operational Hydrology

Africa

WMO

E

Approved by
Congress

*1986

Roving Seminar on Hydrological Data
Systems for Water-resource Developments

Africa

WMO

198617

Seminar on Water-resource Assessment

Australia

WMO/Unesco
(tentative)

•

The convener is indicated first.

Approved by
Congress
E

Approved by
Congress

I
<
H

~

=

~O£k~hQp~ ~n~ ~e~i~a£S_(£O~tQ)

Date

*

Title

Place

Organizer*

Language

Remarks

1987

Regional Seminar on Secondary Hydrological
Data Treatment

France (tentative)

Approved by
Congress

1987

Seminar on Operation and Maintenance of
Hydrological and Telec0mmunications and
other Equipment using Electronics

Asia

Approved by
Congress

1987

Ylorkshop on Telemetry and Automatic Data
Transmission Systems

Hungary
(tentative)

WMO

1987

HOMS Workshop on Data Analysis (including
Computer Methods for Secondary Data
Treatment)

New Zealand
(tentative

WMO

1987

Symposium on History and Future Developments
in Hydrology (including history of
Hydrological Services) (tentative)

Rome
(tentative)

IAHS

E

Approved by
Congress
Approved by
Congress

~

:X:

<
H

The convener is indicated first.

~
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ANN E X VII
Annex to paragraph 14.1.4 of the general dummary
PROJECTS OF THE THIRD PHASE (1984-1989) OF THE IHP OF UNESCO OF
PARTICULAR INTEREST TO WMO

A.

Projects in which WMO may co-operate

1.1

Use of data on atmospheric
moisture transport over
continents and large river
basins for the estimation
of water balances and other
purposes

6.3

Establishment of a methodology
for distinguishing between man's
influence and climate variability on the hydrological cycle in
particular streamflow and groundwater

2.4

Use of physical and mathematical models for studying
the regime of groundwater
and predicting changes in
quantity and quality

8.4

Impact of acid precipitation
on hydrological and ecological
systems

9.1

Interaction between groundwater and surface water
including the use of-mathematical models for groundwater/surface-water systems

Evaluation of case studies
of current practices and
experiences in water-resources
assessment activities at the
national level

9.2

Assessment of the water
resources of specific areas.

9.3

Demonstration and training in the
applicability of national waterresources assessment methodologies at the national level

13.1

Recommend strategies for the
development of education and
training at various levels in
the field of water resources

2.5

3.1

3.2

Use of climate data and
information for the study,
planning and management of
water resources
Improved understanding of
the impact of climate variability and change on water
resources, and of feedback
effects

3.4

Improved understanding of
the relationship between
climatic variability and
droughts and catastrophic
floods

13.2

Development of training opportunities for specialists, technicians and other categories of
personnel from developing
countries.

4.1

Hydrology of arid and
semi-arid areas

14.1

5.1

Application of remote
sensing to the study of
water resources

Guidance material for training
courses in water resources
addressed to middle-level technicians and their teachers
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VII

A.

Projects in which WMO may co-operate (contd.)

14.2

Guidance material for courses
and research in hydrology at
university, undergraduate and
postgraduate levels

B.

Projects in which WMO may follow developments with a view to possible
co-operation or input

1.4

Compilation of data cancerning the rivers of the world

2.2

Evaluation of applicability
of methods of runoff and
streamflow simulation
applied to various physiographic and climatic conditions

2.6

Consolidation of methodologies used in studies on
water erosion and sediment
transport processes

3.3

Evaluation of glacier
fluctuations related to
climate variability

4.9

Consolidation and development of information on
comparative hydrology,
relating to the various
hydrological regimes of the
l'TOrld

6.1

The use of representative
and experimental basins
(including benchmark and
vigil basins) for monitoring
natural and man-made changes
in the various hydrological
regimes

17.1

Elaboration of principles for
the establishment of waterrelated scientific and technical
information systems at national,
regional and global levels

6.2

Application of mathematical
modelling to changes in water
quality

7.2

Study of the effects of interbasin water transfers and other
large-scale water projects
(including irrigation systems,
large reservoirs and groups of
many small reservoirs in large
areas

8.3

Consolidate information on urban
hydrological processes and
the effects of urbanization
on the hydrological cycle

12.1

Create, with respect to planners
and decision-makers, an awareness
of and appreciation for the
necessity to consider water
resources within a country's
total resources and its goals
and objectives

15.1

Methodologies for teaching the
application of modern technologies for hydrologists and
water-resource engineers

ANN E X VIII
Annex to paragraph 16.1 of the general summary
WORKING GROUPS AND RAPPORTEURS OF THE COMMISSION FOR HYDROLOGY
NOMINATED FOR THE 1984-1988 INTERSESSIONAL PERIOD

Advisory Working Group, acting also as the Steering Committee for HOMS
President of CHy

0. Starosolszky (Hungary)

Vice-president of CHy and
chairman of the Working Group on
Hydrological Models and Forecasting

A. J. Hall (Australia)

Chairman of the Working Group on
Hydrological Instruments and
Methods of Observation

M. F. Roche (France)

Chairman of the Working Group on
Hydrological Data-collection,
-processing and -transmission Systems

A. I. Mohammed (Iraq)

Member in charge of users' requirements
for HOMS purposes

Zhao Kejing (China)

Member in charge of Technical Regulations

S. K. Cherkavsky (USSR)

Members in charge of liaison with
regional associations

T. Palas (Uruguay)
F. Bultot (Belgium)

Member in charge of training requirements
for HOMS

L. Oyebande (Nigeria)

Member in charge of co-ordination of the
Guide and HOMS Reference Manual

R. Clark (U.S.A.)

Working Group on Hydrological Instruments and Methods of Observation
Rapporteur on Guidance on Hydrological
Instruments and Methods of Observation
(chairman)

M. F. Roche (France)

Rapporteur on Surface~water and Sedimenttransport Measurements

N. 0. Carvalho (Brazil)

Rapporteur on Groundwater Observations

P. Betzinsky (Bulgaria)

Rapporteur on Water-quality Observations

S. R. Meka (India)

Rapporteur on Intercomparison of
Hydrological Instruments

K. Wiebe (Canada)
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Working Group on Hydrological Instruments and Methods of Observation (contd.)
Rapporteur on Application of Microelectronics to Hydrological
Instruments

R. Paulson (USA)

Working Group on Hydrological Data-collection, -processing and -transmission
Systems
Rapporteur on Secondary Data Processing
(chairman)

A. I. Mohammed (Iraq)

Rapporteur on Guidance on Hydrological
Data-collection, -processing and
-transmission Systems

S. N. Sok Appadu (Mauritius)

Rapporteur on Data-transmission and
Telemetry Systems

Chong Hwa Cheong (Malaysia)

Rapporteur on Primary Data Processing

K. L. Barrett (Australia)

Rapporteur on Data Storage and
Dissemination

V. A. Semenov (USSR)

Rapporteur on Hydrological Networks
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Working Group on Hydrological Models and Forecasting
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Rapporteur on Hydrological Information
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Zhang Yongping (China)
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