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In the Beginning
From earliest times, man has been dependent upon his natural environment and particularly upon the environmental processes we call weather
and climate. He has constantly sought to acquire knowledge of these
processes and to apply such knowledge to safeguard and improve his way of
life. Records of the earliest civilizations contain innumerable references to
weather and climate and to the ancient religions and rituals that arose from
the significance of these subjects. The ancient civilizations of Mesopotamia,
Chaldea, China, India and Egypt abound with such references - as do the
records of other regions of the world. The seasonal flooding of the River Nile
was, for example, a phenomenon well known to the ancient Egyptians and
formed an essential feature of their way of life. The writing by Aristotle of his
work Meteorologica in the fourth century B.C. and the construction of the
still-standing Tower of the Winds in Athens in the first or second century
B.C., are two examples of man's long-standing interest in meteorology.
But despite this inherent and ubiquitous concern with meteorological
conditions, man was slow to develop a deep understanding of the atmospheric processes. Certainly some general climatic features, such as the
seasonal changes in each region, soon became evident ; while sailors
necessarily had to acquire some knowledge of the prevailing winds over the
then known oceans of the world; but a true understanding of these processes remained beyond man's intellectual grasp until relatively recent
times. Why was this?
The reason was that the basic concepts of meteorology as a science had
first to evolve. The physical laws applying to gases, and in particular those
applying to the vast gaseous layer which envelops the Earth (i.e. the
atmosphere) gradually emerged - as did the mathematical equations of
motion applying to such a gaseous layer on a rotating spheroid (i.e . the
Earth). Such progress was the result of work of scientists from many
countries over many centuries. Such names as Galileo, Torricelli, Hooke,
Boyle, Franklin, Lavoisier, Dalton and Lagrange come to mind in this context
- and many more could be added. Thus, in due course the scientific
foundation of meteorology became established.
But this foundation alone was not sufficient to ensure a true understanding
of atmospheric processes - even less to ensure the application of such an
understanding for practical purposes . Like all geophysical scienceE:, meteorology is basically an observational science. There is therefore a need for frequent and accurate measurements of various elements over large areas of the
Earth's surface and for the rapid transmission of such data to meteorological
centres . There is a similar need for the exchange of such data between the
centres of neighbouring countries, that is, a need for international exchange.
Networks of meteorological observing stations began to be set up on a
national basis to meet the first of these two requirements, while the invention
5

of the electric telegraph by Samuel Morse in 1850 marked the first major step
forward in meeting the second requirement. Thus by the middle of the
nineteenth century, the concept of meteorology as a geophysical science had
emerged, together with the means of developing this science and of making
significant progress towards achieving its multifarious and long-awaited
applications to human affairs. What was to be the next step forward?
It was in fact mariners who took the first important step in benefiting from
this promising situation. In 1853, an international conference was convened
by a US Naval Officer, Lt. M. F . Maury, with a view to discussing the many
aspects of meteorology as they affected maritime operations. The conference
took place in Brussels and was attended by 12 delegates (mainly naval
officers) from 10 countries - a small gathering by modern standards of
international conferences, but a highly significant occasion at the time, not
only because of its successful outcome from the point of view of marine
meteorology, but also because it demonstrated very clearly the important
benefits to be derived for meteorology from international co-operation.
By this time the importance of meteorology was so well recognized that
many countries had already established national Meteorological Services .
The need was therefore for international co-operation between countries as
well as between individual scientists . With commendable foresight, the
leading meteorologists of Austria, Russia and Germany arranged a meeting
in Leipzig in 1872 to discuss what further steps should be taken. As a result,
in the following year, 1873, the First International Meteorological Congress
took place in Vienna. This was, for many reasons, a highly significant event.
In the first place, it marked the beginning of what might be termed "modern
meteorology". It also marked the realization that progress in the science of
meteorology was essential to progress in many other fields of human
endeavour. But perhaps its most significant feature was that it was the first
important recognition that progress in meteorology could only be achieved if
the nations of the world worked together in full and friendly co-operation.

Delegates to the Second International Meteorological Congress, Rome 1879
(Photo: WMO)

6

The International Meteorological Organization
The Vienna Congress was convened by the Government of Austria in September 1873. Invitations were extended through diplomatic channels to the
governments of those countries that had established national Meteorological
Services. Virtually all accepted and 32 delegates from 20 governments took
part. The agenda included all existing and foreseeable problems of the science
and practice of meteorology. A study of the record of the Congress in the light of
subsequent events reveals the astonishing skill and foresight shown by the
delegates in reaching appropriate decisions on the international procedures to
be followed - both as regards technical and organizational questions.
But most important of all was the acceptance on all sides of the essential
need that a permanent international body should be established in order to
ensure the continued progress of the science of meteorology and also that all
nations could reap the practical benefits that such progress would make
possible. In other words, the concept of an International Meteorological
Organization was born.
A Permanent Committee was established to take the necessary follow-up
action. It comprised seven distinguished scientists under the presidency of
Professor Buys Ballot, an outstanding Dutch physicist, who had been elected
by the Congress to be the first President of the new Organization. The
Committee held its first session immediately after the Congress - a session
which clearly showed that its members well understood the basic needs of
the new Organization and the steps to be taken to make sure these needs
were met. The first of these was, of course, to complete the formalities
relating to the establishment of the International Meteorological Organization and the convening of another Congress.
The Second Congress took place in Rome in 1879. It was no less successful than
the Vienna Congress. In addition to approving the Statutes of IMO, the Rome
Congress gave attention to more detailed aspects of the tasks to be faced; as a
result, the activities of the new body began to develop smoothly and effectively.
It is interesting to note that while the Vienna Congress and the Rome Congress
were both convened at governmental level, a feeling emerged that there would
be many advantages if a less formal procedure were followed. The Statutes of
IMO accordingly took this into account and the IMO was finally approved as a
non-governmental body with the directors of national Meteorological Services
conducting its affairs. In addition the Permanent Committee was given the more
appropriate title of International Meteorological Committee.
In the years that followed, the IMO made certain that the various aspects
of the science and the applications of meteorology would be given due
attention by creating a number of Commissions, each comprising specialists
in a particular field. The number and the subjects covered by the Commissions were subsequently adjusted when necessary to meet changing needs.
Thus for example, the Technical Commissions for maritime meteorology and
7

agricultural meteorology were established very early while the Commission
for aeronautical meteorology followed much later. The International
Meteorological Committee met regularly and further Congresses were convened - but now under the title of Conference of Directors.
It is interesting to note that in addition to ensuring the progressive
development of meteorology within IMO itself, the meteorologists of that
time showed a true spirit of co-operation in regard to other sciences and a
willingness to co-operate with other scientific bodies. The results were
mutually beneficial. Co-operation with the International Union of Geodesy
and Geophysics and the then International Commission for Aeronautical
Navigation may be particularly mentioned in this connection. As will be seen
later, co-operation of this kind added a new dimension to the work of IMO's
successor, the World Meteorological Organization, when it was established.

The outbreak of the First World War in 1914 led to a major interruption in
the steady progress being achieved at that time. When, however, hostilities
ceased some four years later, steps were at once taken to resume friendly
international relations in the field of meteorology, with IMO as the central
body. Early in 1919, the International Meteorological Committee met in
London and later the same year an Extraordinary Conference of Directors
was held in Paris. At this meeting the many changes to IMO programmes
that had become necessary were approved; in particular the Conference
drew up a revised list of Commissions dealing with the various aspects of
meteorology requiring attention in the post-war situation. The wide scope of
IMO activities as then foreseen is clearly demonstrated by a simple listing of
the Commissions set up at that time. They were:
Synoptic Weather Information
Maritime Meteorology
Application of Meteorology to Aerial Navigation
Exploration of the Upper Air
Solar Radiation
Reseau Mondial

Terrestrial Magnetism and Atmospheric Electricity
Agricultural Meteorology
Exploration of the Polar Regions .

Various changes were of course made at later stages to take account of
changing needs, but to all concerned with international meteorology at the
present time, this list, approved nearly 50 years ago, has a familiar ring.
In the post-war period, the number of Members of the Organization increased
substantially and in due course it became difficult for the Organization to fulfil
its functions effectively on the purely voluntary basis that had been applied
since its inception. So in 1928, a small Secretariat was established in Holland. Its
role was simply to assist the President in his work and it made no difference to
the status of the Organization as a non-governmental body.
By the time the Meteorological Services extended to all regions it was
recognized that arrangements were necessary to enable the regional
aspects of problems to be discussed. A conference was convened in Hong
Kong to discuss this matter and a system of Regional Commissions
8

approved. This was in 1930. The new bodies were soon in operation and
working smoothly.
Steady progress continued to be made in the wide range of activities for
which IMO had taken responsibility. Conferences of Directors were held at
appropriate intervals; between these Conferences, the International
Meteorological Committee met regularly to supervise and control the many
activities in progress; the technical and regional bodies pursued their
respective responsibilities ; close co-operation was maintained with other
scientific bodies and, of course, the beneficial results of the progress
achieved were enjoyed by all countries.
The progress being achieved made it clear that a further revision of the
nature and form of the Organization should be made. A session of the
International Meteorological Committee was accordingly convened to prepare the draft of a new Convention. The session took place in Berlin in 1939
and the document thus became known as the "Berlin Draft" . Further consideration of this draft was however abruptly halted just two months later,
when the Second World War was declared. The activities of IMO had to stop
and the small Secretariat in the Netherlands was hastily transferred to
Lausanne in Switzerland. The relative tranquility of a neutral country
enabled the Secretariat to continue its studies of the proposals contained in
the Berlin Draft and to make efforts to maintain contact with its President (Dr
Th. Hesselberg of Norway) - but the main activities of the Organization
were inevitably suspended.
This state of affairs continued until the end of the war some six years later.
. Happily the same spirit of international co-operation that the IMO had
shown at the end of World War I, manifested itself once more. No time was
lost in taking action to bring IMO back into full operation and within a few
months (February 1946), an Extraordinary Conference of Directors was
convened in London. The records show that the tasks with top priority
presented to the Conference were " .. . to bring IMO back into operation; to
ensure its co-operation with other international organizations and to resume
the study of constitutional and other questions the settlement of which had
been prevented by the war" .
The Conference set about these tasks in a very thorough and efficient manner, due regard being given to the major changes in world affairs that had
appeared in the post-war period. There had been, in particular, many scientific
and technological developments during the war that were highly relevant to
the science and practice of meteorology and appropriate arrangements were
needed to incorporate these into the programmes and activities of the Organization. Proposals were therefore developed for a complete reorganization of the
functions and titles of the Technical and Regional Commissions.
There was, however, another major factor which had also to be taken into
account: the creation in 1945 of the United Nations, a governmental body
with the basic aim of ensuring world peace and social justice. It was
recognized that the attainment of this high aim meant that the United
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Nations would not only have to serve as a world forum for international
political affairs but that it would also have to give attention to economic and
social questions on a global s cale and to the scientific and technical subjects
these questions involve. This made it necessary to create a number of separate organizations, each dealing with a relevant specialized field , and each
working in complete harmony with the United Nations. In other words, the
concept of the Specialized Agencies of the United Nations emerged. These
changed circumstances presented the question of whether the non-governmental IMO should become a Specialized Agency of the United Nations .
The subject was discussed at length at the London Conference and at other
meetings, and it became clear that IMO , with its long experience on t he int ernational level, and with its highly promising future, should now play an appropriate role in the new world system -and should do so by becoming a Specialized
Agency of the United Nations. A draft Convention was accordingly drawn up
making sure that the unprecedented opportunities which presented themselves at that time would be taken and also ensuring an appropriate status for
international meteorology in world affairs . The meetings that took place a little
later may truly be said to mark a turning point in meteorological history. A series
of meetings of Technical Commissions lasting four weeks were held in Toronto,
Canada in August/September 194 7 and these were immediately followed by a
Conference of Directors in Washington, DC, USA.
It is appropriate that 40 years later, in 1987, WMO, the successor to IMO ,
should recall and pay tribute to these momentous events , for they marked
the birth of the new World Meteorological Organization, the successor to the
non-governmental International Meteorological Organization, a body that
had served the cause of meteorology for nearly three-quarters of a century.

The participants of the Commission for Synoptic Weather Informa tion,
Toronto 1947

(Photo : WMO)
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The World Meteorological Organization
The convening of sessions of all ten of the Technical Commissions and of
all six of the Regional Commissions in Toronto, Canada in 1947, was an
unprecedented event; it was necessitated by the fact that the Conference of
Directors to be held in Washington following those sessions, would be taking
decisions that would shape the course of international meteorology for many
years to come . The Conference of Directors therefore wished to have before
it the views and proposals of the constituent bodies . In all, over 400
resolutions were adopted at the Toronto sessions and all were passed to the
Conference of Directors for consideration.
The Conference of Directors met immediately after and adopted 220
resolutions covering all the technical and regional aspects of international
meteorology. There was, however, one resolution which is, in the present
context, of particular importance. It is the one recording the approval of the
Conference to the establishing of a new World Meteorological Organization
to replace the old International Meteorological Organization. The draft text
of a Convention establishing a new body had been under discussion for
several years and reference has already been made to the Berlin Draft drawn
up before World War II. In the light of the different situation after World War
II, many changes to that draft were found to be necessary. After discussion
in Washington a text was finally agreed upon. It provided for a governmental
WMO to replace the non-governmental IMO, thus paving the way for WMO
to become a Specialized Agency of the United Nations . It is interesting to
note that while the ultimate authority of governments had of course to be
written into the text, provision was made for each Member government to
nominate a Permanent Representative for WMO affairs, with a clear suggestion that the person so nominated should be the Director of the national
Meteorological Service.
But the procedure for the establishment of a new governmental organization required further action. The agreed text of the Convention had then to
be submitted to governments for ratification while the Convention itself
stipulated that it would come into force on the thirtieth day after the deposit
of the thirtieth instrument of ratification or accession. This stage was
reached on 23 March 1950 - a date which is thus of special significance in
meteorological history. It is for this reason that 23 March was later designated "World Meteorological Day" .
Before the new body came into existence further action was taken at a
meeting held in Paris in March 1951. The meeting started on 15 March as the
last Conference of Directors of IMO. On 17 March, the Conference formally
liquidated IMO ; two days later, 19 March, the First Congress of WMO was
convened. The last President of IMO was Sir Nelson Johnson of the United
Kingdom. His final words on that occasion may appropriately be recalled. He
said,
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"Thus came to an end one of the pioneer organizations for international co-operation. The
torch which it has kindled is not extinguished, but is handed on to a new organization to
maintain and foster ."

The record of WMO in the period since those words were spoken, shows
how well WMO has fulfilled its appointed role.
The First Congress at once began the task of establishing an organization
in keeping with the new status of meteorology in world affairs . Its governmental status gave it many important advantages not previously enjoyed. At
the same time, however, Congress was aware that the long experience of
non-governmental IMO had revealed important benefits, especially those
derived from friendly personal co-operation between scientists from different parts of the world - benefits which should be retained as far as
possible. Fortunately the text of the Convention helped greatly. For example,
Membership of WMO was made available not only to independent States but
also to territories or groups of territories. Thus meteorologists from all parts
of the world could play their full role in the technical work of the Organization. This arrangement also had the advantage of ensuring that when such
territories later achieved the status of independent States, they could
immediately take their places smoothly and effectively as Member States of
WMO and their scientists could at once play appropriate roles in the constituent bodies of the Organization.
The General Regulations approved by Congress further stressed the
technical importance of the work of the Organization by specifying that
" ... each Member shall designate .. . a Permanent Representative who should be the
Director of the Meteorological Service to act on technical matters for the Member between
sessions of Congress. Subject to the approval of their respective governments, Permanent
Representatives should be the normal channel of communications between the Organization and their respective countries and shall maintain contact with the competent
authorities, governmental or non-governmental, of their own countries on matters concerning the work of the Organization."

The Congress of WMO replaced the previous Conference of Directors and
the Executive Committee the old International Meteorological Committee.
The system of Technical Commissions developed by IMO was retained, thus
enabling the specialists in a particular field of meteorology to meet in order
to discuss their mutual problems and to make relevant recommendations on
any action they considered necessary. Similarly, the IMO system of regional
bodies was retained, these were called Regional Associations. In addition, in
order to ensure that due attention was given to regional problems, the
Convention specified that the Presidents of the six Regional Associations
would be ex officio members of the Executive Committee. Separate meetings
of the delegations from each region were therefore convened while Congress
was still in progress, so that each Association could elect its own President
and would be represented at the session of the Executive Committee that
met immediately after Congress. In these ways the First Congress set WMO
on the course for its future success.
Attention was not, however, confined to internal reorganization. The need
to collaborate with other organizations was fully recognized and appropriate
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action was taken, initially by First Congress and later by subsequent Congresses . The most significant step in this direction was of course the link
with the United Nations . The First Congress had approved such a link from
the WMO side; a few months later, the General Assembly of the United
Nations adopted a resolution formally establishing WMO as a Specialized
Agency which not only ensured future close collaboration with the United
Nations but also opened the door to collaboration with other Specialized
Agencies.
In some cases the degree of collaboration necessitated separate agreements. Thus working arrangements were in due course established with :
the World Health Organization (1952), the Food and Agriculture Organization (1952), the International Civil Aviation Organization (1953), Unesco
(1954), the International Telecommunication Union (1960), the Inter-Governmental Maritime Consultative Organization (1960) (now the International
Maritime Organization) . A formal agreement was also reached with the
International Atomic Energy Agency (1960) . In 1968 an agreement was
signed between WMO and four other Specialized Agencies on a joint programme in the field of Oceanography. Following the creation of the United
Nations Environment Programme in 1972, special arrangements were established, with the Global Environmental Monitoring System as one of the main
features. In addition, working arrangements have been signed with a
number of other international bodies, governmental and non-governmental.
In the latter category, special mention must be made of the International
Council of Scientific Unions in view of the very successful scientific research

The First World Meteorological Congress in session, Paris 1951
(Photo: WMO)
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activities that have resulted from collaboration with that body. WMO has
also accorded consultative status to many non-governmental bodies.
In all cases, the underlying purpose of such agreements and arrangements
has been the desire to develop a spirit of friendly co-operation and so assist
in the progressive development of the science of meteorology and also to
ensure that the practical benefits of such progress were made available to
the Members of WMO either directly through WMO or indirectly through
WMO's assistance to other international bodies whose activities involve
meteorological considerations.
A further indication of the growing importance of WMO on the world scene
has been the increase in Membership that began soon after WMO was
established and has continued steadily. When the WMO Convention came
into force on 23 March 1950, the Organization had 30 Members; by the
Second Congress in 1955 the number had risen to 83 ; and at present it is 159
(154 States and 5 Territories) .

An ocean weather-ship stationed in the North Atlantic
(Photo : Meteorologie Nationale, France)
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WMO Activities
World Weather Watch
Following the decisions and developments referred to, the Technical
Commissions and Regional Associations set about their respective tasks
promptly and with enthusiasm. The arrangements for the routine exchange
of weather reports, so essential to all national Meteorological Services, made
rapid progress, full advantage being taken of the improved telecommunications and other facilities that had become available during the war. The prewar arrangements for obtaining weather reports from the merchant ships of
all nations while sailing the ocean areas of the world, were also re-established and improved. The need for regular and accurate data over the North
Atlantic Ocean for aviation purposes soon led to the introduction of an
internationally agreed upon system of special ocean weather ships at fixed
positions in the North Atlantic - initially under the auspices of the International Civil Aviation Organization, and later WMO. Improved arrangements
for obtaining upper-air information using radiosondes and other devices
were established, while the increase in civil aviation led to more upper-air
information becoming available from the areas over which the aircraft flew.
All these developments constituted a remarkable and highly beneficial
example of friendly international co-operation for the common good. But
other technological developments of great significance soon appeared. One
of these was improved technology in the field of electronic computers. Such
technology showed that here at last was a means of processing the quantities of meteorological data now becoming available and of producing
prognostic data - and later of drawing prognostic weather maps.
Another even more significant development was in the field of outer-space
technology. In this case for the first time in human history the Earth-orbiting
satellite provided a means of surveying the weather processes in the Earth's
atmosphere - and it was for WMO to ensure that this new technology was
applied promptly and effectively for the benefit of all. The story of how WMO
fulfilled this task is of interest not only because of the great benefits it has
brought to all countries of the world, but also because it is a good example of
the benefits derived by WMO from its association with the United Nations. It
also demonstrates very clearly the spirit of international co-operation prevailing within WMO.
The advent of outer-space technology opened up unprecedented opportunities for meteorology and from the outset there were discussions within
WMO as to how these opportunities should be seized. Informal discussions
took place in many countries and particularly with representatives of the
only two countries which, at that time, had satellite-launching capabilities USA and USSR. These opportunities were also recognized within the United
Nations and it became clear that the United Nations was the setting in which
the countries of the world could examine these opportunities and take steps
15

to ensure that appropriate action would follow . Thus in December 1961, the
General Assembly of the United Nations adopted a resolution on this subject. This resolution called on WMO to develop a global plan and gave formal
recognition of the meteorological advantages to all countries to be gained
from the development of a satellite system for the operational aspects of
international meteorology. WMO responded promptly and effectively and a
major global programme soon emerged to which the appropriate name
World Weather Watch was given. It was conceived, and in due course
implemented, as a comprehensive programme for the prompt exchange of
weather information of all kinds between all countries of the world - full use
being made of the new global meteorological satellite system.
Tribute must therefore be paid to the United Nations for the initiative it
showed in these matters . Tribute must also be paid to the remarkable spirit
of international co-operation shown by the USA and the USSR - co-operation which, for reasons already explained, was essential to success. They
both gave WMO every possible assistance in the development, and later in
the implementation, of this truly global programme from which the whole
world has since benefited. As an example of the very helpful attitude
adopted, mention may be made of the introduction of the Automatic Picture
Transmission (APT) system whereby, as it circles the Earth, the satellite
transmits its information in a form that can be received directly in any
country by relatively simple equipment. APT soon replaced the original
system when only the launching country could receive the information, after
which it had to be distributed internationally by the normal meteorological
exchange system - a process that involved considerable delay before the
data reached the rest of the world. Many other examples could be given of
the remarkable co-operation shown by Member countries of WMO in the
development of the World Weather Watch Programme.
In such fortunate circumstances the programme was able to develop
successfully from the outset and it now constitutes the basic programme of
WMO for the constant exchange of weather data between all countries of
the world - data upon which all are dependent for the operation of their
respective national meteorological services.
Research

The need to encourage and facilitate meteorological research has been fully
recognized at all times, first by IMO and then by WMO, and much valuable
work on the national and the international level has been the result . As with
operational activities, however, the advent of outer-space technology opened
up new possibilities for research programmes. Following the adoption in 1961
by the United Nations of a resolution that led to the operational programme,
World Weather Watch, a similar resolution was adopted a year later that
referred specifically to the use of satellites and other modern technology for
research purposes. This resolution included a reference to the International
Council of Scientific Unions (ICSU) as an appropriate body to participate in
16

An image taken over the Indian Ocean by GOES-JO, one of the five geostationary
satellites in use during the GARF Global Weather Experiment

(Photo: Meteorologie Nationale, France)

such activities. An agreement between WMO and ICSU was accordingly
negotiated and in due course an unprecedented research programme was
developed jointly, to which the name Global Atmospheric Research Programme (GARF) was given. This joint approach ensured that full advantage
could be taken of the expertise of the world's leading scientists, whether
their connections were with WMO or with research institutions represented
by the non-governmental ICSU (or indeed in some cases, with both) . The
governmental status of WMO was an important factor in dealing with
governments of Member countries as regards the activities relating to GARF
and it is gratifying to note that there has been from the outset a very positive
reaction to, and full support for, this new research endeavour.
There were many outstanding questions on different aspects of global
atmospheric circulation and at an early stage it was recognized that several
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sub-programmes , each focused on a specific issue, would be required in
addition to the main experiment. A key issue was an improved understanding
of tropical circulation and the dominating meteorological processes in the
tropics . The "GARP Atlantic Tropical Experiment" (GATE) was accordingly
organized. It took place in the tropical region of the South Atlantic Ocean from
June to September 1974. The scale of operations of this GARP sub-programme
is evident from the fact that 40 research vessels provided by nine countries
took part, each vessel taking its appointed station in the South Atlantic Ocean
and performing the specific observational and other functions allocated to it. It
was said at the time to be the largest international fleet of ocean-going vessels
ever assembled for peaceful purposes. In all, some 70 countries participated in
t he experiment, involving many observational and t elecommunications
techniques such as ocean buoys, special aircraft and balloons as well as
meteorological satellites . The operational base for the experiment was the
African port of Dakar where the Government of Senegal provided the fullest
co-operation and so made a major contribution to its success.
Other sub-programmes of GARP were organized in the same co-operative
way and these led to the outstanding achievement of GARP - the Global
Weather Experiment. This experiment was in many respects the most
ambitious undertaking of its kind in the history of meteorology. For the first
time, an international array of meteorological services, space agencies and
research institutions co-operated in order to study the entire global atmosphere in detail for a full year. Virtually all countries of the world contributed
enthusiastically to its implementation by collecting additional conventional
data and deploying new observing systems. In this way a unique global
meteorological data set was produced that included observations from the
most remote parts of the globe - all in accordance with the prescriptions of
an internationally agreed upon data-management plan. Continuing the
emphasis on tropical regions made by GATE , the Experiment also encompassed the summer and winter Asian Monsoon Experiments (MONEX) and
the West African Monsoon Experiment (WAMEX) both designed to examine
the monsoonal circulations so critical for human well-being and food production in large sectors of the tropical zone.
The unprecedented global data set accumulated as a result of the field work
was then made available to research workers throughout the world. However
the co-operation did not end there for the results of subsequent research were
made freely available, indeed, in 1985 WMO convened a major international
conference when research workers from different countries shared the results
of the work they had carried out on the basis of the GARP data.
The various activities undertaken within GARF could only have met such
success with the full and enthusiastic support and participation of all
Members of WMO. It thus constitutes a remarkable example of international
co-operation on the part of the governments of the world. It is , however, a no
less remarkable example of the benefits to be derived from close and friendly
collaboration between WMO and the non-governmental ICSU in serving a
common cause .
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The observatory at Mauna Loa, Hawaii where ozone, carbon dioxide
and greenhouse gases in the atmosphere are measured
(Photo: NOAA)

World Climate
As mentioned earlier, climate has long been a subject of interest and
concern to the human race and over the years much useful information has
been slowly accumulated and utilized. After the creation of IMO the subject
was put on a sounder footing but progress was still slow. When WMO was
established, the subject was tackled with more vigour particularly by the
Commission for Climatology. But just as the availability of modern technology and methods enabled a new outlook to be given to operational and
research meteorology in the form of World Weather Watch and GARP, so a
new attitude to world climate has developed in recent years.
The need for such a change has been accentuated by events such as the
disaster caused by the Sahel drought in 1978 and the increasing realization
of possible long-term effects of the increase of carbon dioxide and other socalled "greenhouse" gases in the atmosphere. More recently, similar
drought disasters have served to stress the importance of this WMO initiative . After the successful completion of GARP, and benefiting greatly from
the knowledge and experience thereby gained, WMO was able to give
renewed attention to these matters, which resulted in the approval in 1979
of a new and ambitious World Climate Programme. This programme has four
major components - the first to make better use of existing information in
climate applications (Applications Programme); the second to ensure that all
aspects of climate data collection and utilization are given appropriate
attention, with due regard being given to the need for regional data centres
(Data Programme); the third refers to climate impact studies in various fields
such as food and human health (Impact Programme); and the fourth relates
to climate research activities (Research Programme) to which reference has
already been made.
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The nature and scope of these programmes are such that a high degree of
co-ordination with other WMO programmes is necessary. In addition, close
collaboration between WMO and certain other bodies is essential, in particular the United Nations Environment Programme and the International Council of Scientific Unions. It is pleasing to report that plans and procedures have
been agreed upon with these bodies to the satisfaction of all and that with
the high degree of co-operation and enthusiasm which prevails among all
concerned, continued progress towards achieving the basic objectives of the
World Climate Programme seems assured.

Applications of Meteorology
Closely associated with the World Weather Watch Programme and
benefiting directly from it, are many important areas in which meteorology is
applied for direct practical purposes . Of particular significance are the
applications to maritime activities, agriculture and aviation. As already
mentioned, mariners in 1853 convened the first international conference in
meteorology and the importance of meteorology in such activities has
developed consistently since that time. Agriculture is also an area in which
meteorology has always been, and always will be, of great significance . The
development of aviation appeared a little later but the need for detailed
meteorological information was realized from the beginning and aviation
meteorology has long since been one of the major preoccupations of all
national meteorological services - and hence of IMO and then WMO . In all
three cases, WMO maintains close contact with the Specialized Agencies
dealing specifically with these subjects.
There are of course many other fields of human interest and endeavour for
which meteorological information is required. They are too numerous to
mention but all are given due attention. The necessary international
arrangements and procedures are, in each case, agreed upon through the
machinery of the appropriate WMO Technical Commission, the members of
which are specialists in their particular fields who have been nominated by
their respective Member countries to serve on the Commission. This same
machinery enables these specialists to discuss mutual problems and to
benefit from the knowledge and experience of colleagues from other countries. Close international co-operation is thus ensured.

Hydrology and Water Resources
Another important WMO programme is that dealing with Hydrology and
Water Resources. The relationship between hydrology and meteorology is
evident; indeed it is in some respects difficult to draw a clear line of
distinction between them. A Hydrological Commission was in fact established by IMO in 1946 and a session of that Commission was held with the
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sessions of other Technical Commissions in Toronto in 1947. The F.irst
Congress of WMO did not, however, establish a separate Technical Commission for this subject, considering that WMO activities in this field could be
adequately covered by other Commissions, such as the Commission for
Climatology. The fact that other Specialized Agencies, such as Unesco, were
involved in certain hydrological activities, may also have been in mind. As
the work of WMO progressed, however, it became evident that greater
attention would need to be given to this subject and in 1959 WMO established a new Commission for Hydrometeorology. Its work continued to grow
in importance and in 1967, Congress decided to change the title to Commission for Hydrology. A small amendment to the WMO Convention was
adopted at the same time to make specific reference to water resources.
Since then Hydrology and Water Resources have constituted one of the
major programmes of WMO, its main aim being to aid national water
resources agencies in their operational activities. A further important
development took place in 1979 with the approval of a Hydrological Operational Multipurpose Subprogramme (HOMS) as a co-operative effort of
Member countries of WMO. Since then it has developed still further particularly as a means of exchanging technology (such as instruments,
manuals, computer programs etc.) between Member countries . HOMS is
thus another good example of co-operation between the Member countries
of WMO for important practical purposes.

Installing a water-level recorder during the hydrometeorological survey
of lakes Victoria, Kyoga and Mobutu Sese Seko

(Photo : WMO)
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Education and Training
The brief references to the various programmes of WMO given in the
preceding pages will serve to show that in the 40 years that have elapsed
since WMO was first conceived, the Organization may be said to have
fulfilled the hopes and aspirations of those who set it on its course. There is,
however, yet another essential feature of this "success story". It is the
Education and Training Programme of WMO.
The need for such a programme arises from the fact that progress in the
science of meteorology has been possible because of important advances in
the understanding of the physical and mathematical aspects of atmospheric
processes, and also, because full use has been made of new developments in
high technology. Without adequately trained staff in all national Meteorological Services, the work of each service - and indeed the work of WMO - can
never be fully successful. WMO has therefore given much attention to the
question of the education and training of meteorological personnel.
The first step was to establish the level of training necessary for the
various categories of meteorological duties and to establish the detailed
syllabus of knowledge appropriate to each category. Various "classes" of
training were established in 1962 and these have since formed the basis of
meteorological training throughout the world - appropriate adjustments
being made from time to time, in the light of new developments . Such action
has been important for the guidance of all Member countries, but it has been
particularly helpful to those Members who do not have the necessary
training facilities available in their own countries . In some cases, such as the
use of outer-space technology, there are very few countries which have not
had need of some assistance. As in so many other aspects of WMO's
activities, the willingness of countries to assist one another has enabled this
problem to be overcome . This type of assistance has been provided in many
ways - such as by awarding or supporting fellowships and by hosting or
sponsoring training activities in.other forms. In this way it has been possible
to ensure that the necessary standards have been established and maintained in each country of the world.
No less important is the need to maintain these high standards - a need
which fortunately is well recognized by WMO Member countries. It is an
essential requirement if the science of meteorology is to continue to progress
and if full use is to be made of its many practical applications. There seems
little doubt that the WMO Education and Training Programme will continue
to receive the support it needs to meet its important responsibilities.
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Technical Co-operation
Reference has been made in the preceding paragraphs to some of the
ways in which WMO, as a Specialized Agency, has benefited from its
association with the United Nations. There is, however, another benefit that
must be mentioned- one, moreover, which is perhaps the most significant
of all. The United Nations realized from the outset that in seeking the
fulfilment of the high objectives laid down in its Charter as regards the
economic and social development of its Member countries , some means of
ensuring technical co-operation would be necessary. Thus at an early stage,
the United Nations introduced a programme for providing technical assistance to its Members, this programme being financed by voluntary contributions from the Members themselves . It was also recognized that the nature
of such co-operation might involve activities relating to the programmes of
the Specialized Agencies so the full participation of the Specialized Agencies
was accepted from the beginning. Thus when WMO became a Specialized
Agency, the capacity to help its Members in this way became possible. The
relevance of efficient meteorological services to economic development soon
resulted in WMO's involvement in what is now known as the United Nations
Development Programme, with important beneficial results to its Member
countries.
In WMO , however, there is another reason for welcoming technical cooperation between Member countries. The global nature of meteorology as a
geophysical science means that in all operational and research programmes
of the Organization, every Member has a contribution to make to its success
- if only by virtue of its geographical location. Such a contribution might
include making available routine or special meteorological observational
data; providing training facilities ; the operation of a telecommunication
system to ensure the transmission of data to other countries on a regional or
global basis; the processing of data using high-power computers ; or it might
involve the operation of ocean weather ships or even the launching of
satellites . Indeed the ways in which Members of WMO are called upon to
support the programmes of the Organization are virtually endless - programmes which of course the Members themselves have approved. It is
therefore hardly surprising to find that in some cases a Member country may
have difficulty in fulfilling all the responsibilities a particular programme may
place upon it and it is therefore important that a technical co-operation
programme should be available to give this type of assistance.
In some cases the United Nations programme of technical assistance may
be the appropriate means of providing assistance. In other cases , however, a
necessary project may not be clearly related to direct economic benefits and
may not therefore be appropriate to the United Nations programme. To meet
such cases , WMO has found it necessary to introduce its own technical cooperation programme to supplement that of the United Nations . It is the
WMO Voluntary Co-operation Programme (VCP) . The VCP is of particular
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An agrometeorological station 's instrument enclosure
(Photo: WMO)

interest because of some unusual features in its method of operation and
also because it is a remarkable example of the spirit of friendly co-operation
which prevails in the Organization.
The VCP was initially approved to facilitate the full implementation of the
World Weather Watch Programme . Within this programme, each Member
country is required to perform certain functions on a routine operational
basis, the total of such functions comprising the programme as a whole. In
the past if a Member was not able to meet some aspect of the responsibilities
falling to it, its failure to do so constituted an incompleteness in the overall
global effort. With the introduction of the VCP, it became possible for such a
Member to receive assistance in its efforts to fulfil its responsibility. The
Member is required to prepare a project which, if implemented, would
enable it to perform its allotted task. Such projects are generally drawn up
with the help of the Secretariat. The project is then submitted to the WMO
Executive Council {previously Executive Committee) for endorsement, after
which it is circulated to all other Members with a view to finding one (or
more) able and willing to assist in its implementation. The assistance may be
either financial or in the form of direct practical aid, such as the supply of
equipment and arrangements for its installation in the country concerned.
The training of local personnel in the use of the equipment is also frequently
necessary. When a mutually acceptable project has been developed, the
details are drawn up as two separate agreements - the first between WMO
and the donor Member ; the second between WMO and the recipient
Member. In recent years a valuable extension to this system has been
developed by the introduction of VCP Co-ordinated Programmes . In such
programmes several donor countries may combine to support a project and
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the single project may be designed with a view to benefiting several
recipient countries. The implementation of a programme of this kind requires
a high degree of co-operation between all the countries involved, with WMO
serving as the focal point as it does for all other VCP projects.
Experience has shown that the VCP system of technical co-operation has
many advantages. In the first place, the donor country is not required to
make a contribution to a central fund but is able to give direct practical
assistance to specific projects which it feels are important. Secondly, from
the point of view of the recipient, all the arrangements are made through the
good offices of WMO, so ensuring that the project, when completed, will
enable the receiving country to meet its responsibilities under the approved
WMO global plan. Yet another advantage is that the role of the WMO
Secretariat is essentially that of giving technical advice without direct
financial involvement. It is moreover a system from which all the other
Members benefit by virtue of the dependence of all on the global effort.
It is thus a system that has many advantages. It is, however, important to
note that these advantages are themselves dependent upon some other
factors. For example, such a system can only operate successfully if there is a
genuine spirit of co-operation and trust between the Member countries of
WMO. In addition the system can only succeed if Members have confidence
in the soundness of the global programmes and in the technical advice of the
Secretariat. The success which the VCP has enjoyed demonstrates clearly
that all these, and the other necessary conditions are fully met within WMO.
As a result, VCP has now become an essential element of the role of WMO in
world affairs .
As a further indication of its success and of the high degree of co-operation
which exists in such activities, not only within WMO but also between WMO
and United Nations, mention must be made of a recent development
whereby the United Nations Development Fund and VCP jointly participate
in a number of projects. A special advantage of this particular form of cooperation is that some non-technical but very relevant problems relating to
the use of currencies of the developing countries concerned can now be
resolved.
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Concluding Remarks
The preceding chapters present a brief outline of the science and practice
of meteorology with particular reference to the 40 years that have elapsed
since the text of the WMO Convention was adopted at the Washington
Conference of Directors in 194 7. From the information so presented, several
important factors emerge .
In the first place, it is clear that the human race has always been deeply
influenced by the environmental processes we call weather and climate but meteorology, for many reasons, did not emerge as a geophysical science
until the middle of the last cen tury. It was fortunate that the scientists of
those days, not only realized that it was a science which would progress if an
international approach was adopted, but also took the appropriate steps to
that end. Thus the International Meteorological Organization appeared as a
non-governmental body. Great progress was made under the IMO and, no
less important, much valuable experience gained. After World War II, the
need for a global approach became increasingly evident and the World
Meteorological Organization was created as a Specialized Agency of the
United Nations. It is thanks to the wisdom and foresight shown at that time,
that all countries, large and small, developed and developing, have been able
to make significant contributions to the advancement of meteorology, and
now hydrology, and to reap the ensuing benefits.
It is therefore highly appropriate that in the year 1987, WMO and all
associated with the organization, should pause a moment to recall the 40
years of remarkable progress that have elapsed since its Convention was
first drafted; progress made possible by the advent of highly advanced
technology, such as satellites and electronic computers, and by the willingness of the countries concerned, to make such technology available for
meteorology and hydrology and so for the common good; progress which has
arisen from the willingness of all to participate in unprecedented operational
and research programmes on a global scale. It is no less appropriate at this
time that we should realize that such progress has been made possible by
the spirit of friendly co-operation shown both by Member countries at
governmental level and also, on a more personal level, by the meteorologists
and hydrologists of all countries - for let us not forget, under the system
within which WMO functions, it is they who carry the main burden of
scientific and technical responsibility. Those who have served as Presidents
of WMO - and before it, IMO - have in particular rendered great services to
the cause of international meteorology and hydrology and they deserve
special mention in this connection. Their names are therefore listed in Annex
I. Those appointed to serve as Heads of the Secretariat of IMO and later as
Secretaries-General of WMO have also made important contributions to the
same cause; their names are listed in Annex II. Mention must also be made
of the scientists whose contributions have been recognized by the award of
the IMO Prize (an annual award established by WMO in 1956 to commem-
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orate IMO) ; they are listed in Annex III. Many others, too numerous to
mention by name, have also contributed as Presidents of Technical Commissions and Regional Associations - and in many other ways .
The co-operation which WMO has enjoyed with United Nations and many
other Specialized Agencies and international bodies, has also been significant particularly at a time when such harmonious international relationships
are rarely seen on the world stage. In these circumstances, the title of this
publication, "Meteorology: a model of international co-operation" - seems
amply justified.
As for the future, there seems no reason to doubt that this state of affairs
will continue and that WMO will make still further progress in its constant
effort to advance the sciences of meteorology and hydrology - and thereby
continue to assist and facilitate the economic and social development of the
Member countries it serves.

The WMO headquarters, Geneva, Switzerland
(Photo : WMO, Bianco)
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ANNEX I
Presidents of IMO and WMO
IMO
Professor Dr C . H. D. Buys Ballot (Netherlands)
Professor Heinrich Wild (Russia)
Professor E. Mascart (France)
Dr W. Napier Shaw (UK)
Professor Dr E . van Everding en (Netherlands)
Dr Th. Hesselberg (Norway)
Sir Nelson K. Johnson (UK)

1873-1879
1879-1896
1896-1907
1907-1923
1923-1935
1935-1946
1946-1951

WMO
Dr F. W. Reichelderfer (USA)
Mr Andre Viaut (France)
Dr A. Nyberg (Sweden)
Mr M. F. Taha (Egypt)
Dr R. L. Kintanar (Philippines)
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1951-1955
1955-1963
1963-1971
1971-1979
1979-

ANNEX II

Chiefs of Secretariat of IMO and Secretaries-General of WMO
Dr H. G . Cannegieter
Dr G. Swoboda

{

Dr D. A Davies
Professor A. C. Wiin-Nielsen
Professor G. 0. P. Obasi

Chief of IMO Secretariat
Chief of IMO Secretariat
Secretary-General of WMO
Secretary-General of WMO
Secretary-General of WMO
Secretary-General of WMO

1928-1938
1938-1951
1951-1955
1955-1979
1979-1983
1983-
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ANNEX III
Winners of the IMO Prize
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
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Dr Th. Hesselberg (Norway)
Professor C. G . Rossby (Sweden and USA)
Mr E. Gold (UK)
Professor J. Bjerknes (Norway and USA)
Professor J. Van Mieghem (Belgium)
Professor K. R. Ramanathan (India)
Dr A Angstrom (Sweden )
Dr R. C. Sutcliffe (UK)
Dr F. W. Reichelderfer (USA)
Professor S. Petterssen (Norway and USA)
Professor T. Bergeron (Sweden)
Professor K. Ya. Kondratyev (USSR)
Sir Graham Sutton (UK)
Professor E. H . Palmen (Finland)
Dr R. Th. A Scherhag (Federal Republic of Germany)
Professor J. G. Charney (USA)
Academician V. A Bugaev (USSR)
Dr C. H . B. Priestley (Australia) and Mr J . S. Sawyer (UK)
Professor J . Smagorinsky (USA)
Dr W. L. Godson (Canada)
Academician E. K. Fedorov (USSR)
Dr G. P. Cressman (USA)
Dr A E. G. E. Nyberg (Sweden)
Professor H. E. Landsberg (USA)
Dr R. M . White (USA)
Professor B. Bolin (Sweden)
Dr W . J. Gibbs (Australia)
Mr M. F. Taha (Egypt) and Professor J . J. Burgos (Argentina)
Dr T . F . Malone (USA)
Sir Arthur Davies (UK)
Professor H. Flohn (Federal Republic of Germany)

