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Introduction 

Water is not mentioned in Unesco's constitution and the word was 
probably never even pronounced during the long working sessions 
devoted to preparing the Organization's charter. But if everyone is 
aware today that fresh water and its management are vital issues for the 
survival of the planet, it is in part a not negligible part - because of the 
scientific programmes that Unesco set up over a 25-year period. 

In just this short space of time, what started as a rather vague research 
programme and the idea in 1948 of creating an International Institute of 
the Arid Zone, became a Major Project on Scientific Research on Arid 
Lands in 1956 and then gave rise to the International Hydrological 
Decade (1965-1974). In the mid-1970s, the Decade evolved into the 
International Hydrological Programme, the work of which was 
coordinated with two related endeavours, the M a n and the Biosphere 
( M A B ) P rogramme and the Intergovernmental Océanographie 
Commission (IOC). Each of these initiatives is still active today. 

Broadly speaking, these were the basic stages of a full-scale epic in 
which Unesco questioned and defined its thoughts and put them into 
action in a sort of irresistible crescendo, in a process where project was 
added on to project, building on existing knowledge, taking on new 
challenges, until nearly all the planet's water problems had not only 
been touched upon, but addressed. If one will forgive the rather 
hackneyed metaphor, the slight trickle of water springing from the 
desert sand gradually became a bubbling creek that joined a river of 
many branches, majestically leading in turn to that immense body of 
water, the world's oceans. 

W h y and h o w did Unesco become involved in a field for which at first 
glance it had no qualifications? H o w did Unesco come to play, against 
all expectations, a major international role in the field of water? These 
are the questions that Michel Bâtisse, in line with the underlying idea of 
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our collection, answers by recounting his o w n involvement in the 
Unesco water adventure. 

This first-hand story is told by a player w h o accompanied this adventure 
from one end to the other, and w h o himself blossomed and unfurled as 
the projects progressed, acquiring competence, authority and prestige in 
an endlessly rising spiral. Recruited by Unesco in 1951, Bâtisse was 
sent to Cairo as scientific attaché to the Science Cooperation Office for 
the Middle East. Holding a P h . D . in the physics of solids, the young 
graduate quickly came to understand the local importance of liquids and 
turned to hydrology. In 1957, Bâtisse was recalled to Paris as 
Coordinator of the Major Project on Scientific Research on Arid Lands, 
and in 1960 w a s promoted to the position of Director of the new 
Division of Studies and Research on Natural Resources. H e was named 
head of the Department of Environmental Sciences and Natural 
Resources Research in 1973, and beyond the context of this historical 
review, later held the important post of Assistant Director-General of 
Unesco's Natural Sciences Sector. 

Providing testimony is never an easy job, and even less so w h e n you 
yourself have been one of the protagonists. Michel Bâtisse is well aware 
of this and states early on that he "obviously (...) cannot elude the 
subjectivity that threatens all w h o have been too close to the story 
they're telling, to history in the making." Bâtisse is not only close to the 
story he tells, he obviously identifies with it. In describing his role, h o w 
can he avoid the obvious pitfalls of being either overly modest or overly 
triumphant? 

Bâtisse manages to do so and maintain a balance. If the word T does 
appear n o w and again - either openly or covertly - the only time this 
occurs is when the story requires the teller to declare his presence to 
keep a cloud of improbable anonymity from hovering over the events. In 
referring to Unesco's involvement at the beginning of his account, 
Bâtisse talks about 'the fortuitous circumstances that started it all and 
the logical chain of events that kept it going'. But the T does indeed 
serve a purpose: it shows h o w , when faced with an unforeseen event, 
Bâtisse transforms a random occurrence into an occasion, grabs an 
opportunity, draws the advantages from a circumstance he creates and 
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forges it into a tool for his o w n purposes, precisely by imprinting 
events with a 'logical chain'. Seen from this angle the narrator's 
subjectivity, far from being an annoying failure to attain an impossibly 
objective account, is not only evidence of intellectual probity, it far 
more importantly sheds light on History. 

A s for the rest, Bâtisse's account scrupulously sticks to the facts, which 
he relates in minute detail - 'the detail m a y be excessive' - running the 
risk, it must be said, of discouraging the 'ordinary' reader (meaning the 
non-specialist). But w e would strongly encourage the 'ordinary' reader 
to hang in there because he will find that the detail... is indispensable. It 
will allow him to find his w a y through the labyrinth of a tale where he 
m a y sometimes find himself lost.2 

But just what is the purpose of this tale? W h a t exactly is the subject of 
this first-hand account? D o n ' t let the title deceive you. T h e subject of 
this book is not water as a scientific investigation, but water as the focus 
of an enormous and systematic international cooperation effort. Bâtisse 
says so himself: "I a m m o r e interested in the form of Unesco 's 
involvement than the content, in governance rather than substance. 
Consequently the focus is on the intricate legal meanderings, political 
context and institutional rivalries...". 

This phrase summarizes the focus of the book. T h e themes running 
through it are: 

h o w the programmes launched successively were selected and 
defined and h o w a strategy combining research and study with 
technical assistance and field-work w a s progressively developed; 
h o w responsibilities were shared, whether based on c o m m o n 
accord or on competition, a m o n g the international organizations of 

1 A s proof in point refer to these passages: "it had become clear to m e that the 
way in which I had imagined the future development of Unesco's scientific 
programmes...", and "the institutional mechanism I had myself devised and set 
up" (both p. 155) 
" "But the working groups themselves created subgroups and independent 
'panels' were even set up to work on projects that were more technical or more 
specific. This multiplied almost to the infinite the movements of a legion of 
specialists..." (p. 126). 
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the United Nations system, and h o w major non-governmental 
institutions were involved in relation to respective capabilities and 
also in terms of financial implications; 
h o w the politics of individual countries and ideological blocks 
influenced this dynamic, on a background provided by the Cold 
W a r ; 
and in consequence, h o w the subtle games of diplomacy affected 
procedures and work methods and the various combinations of 
scientific and administrative units created (commissions, 
committees, working groups and sub-working groups, etc.); 
h o w all these operations affected the structure of the Secretariat and 
more specifically, the organization of the Natural Sciences Sector, a 
subject which is of special interest to Unesco's retired civil 
servants. 

But n o w another question pops up: w h o is this 'witness' addressing? T o 
what type of reader and category of general public does Bâtisse send his 
message? A quick evaluation of the preceding themes gives us the 
answer: the book is addressed simultaneously, but in varying degrees, to 
a wide variety of readers. 

In the first place are all those w h o accompanied this 'heady adventure', 
some of whose names are listed in the index at the end of the book. A 
mere list to the uninitiated reader, Bâtisse's pen quickly brings this 
gallery of characters to life with a rapid stroke or savoury epithet, 
engraving them on the parchment of memory . Would it be justified to 
think that Bâtisse addressed this work first of all to these players, in 
order to celebrate the thirtieth anniversary of the Decade in their 
company? 

Beyond the closely-knit group of friends and 'accomplices', the book is 
addressed to all specialists w h o strive to find ways to use the world's 
water resources with reason and foresight: thinkers, researchers, 
technicians and administrators alike. Referring to them as 
'hydrologists', although etymologically correct, seems semantically 
inadequate. W e want to include everyone w h o thinks water, w h o thinks 
about water in relation to the future of humankind. Could w e dare 
propose the neologism, 'hydrosophs', recalling that for the Greeks 
'soph' meant both 'science' and 'wisdom'? The book offers the noble 
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Corporation of hydrosophs both an overview of a path taken and a 
methodological guide. Based on a treasure of experience, the book 
defines a strategy for research-action that remains exemplary. W e 
sincerely believe that chapters like ' A n Interdisciplinary Approach' 
(Ch. 9) will long remain a reference on this subject. 

In the framework of international relations, 'interdisciplinary' means 
interaction a m o n g States and United Nations organizations, among 
agencies and specialist intergovernmental institutions. The extraordinary 
exploit exemplified first by the Decade and then by the International 
Hydrological Programme is the result of intelligent and loyal 
cooperation a m o n g potential rivals: Unesco (fundamental science), 
W M O (meteorology), W H O (health), F A O (agriculture) and m a n y other 
Associations and Unions, all of which were equally - and jealously -
concerned by water.... This successful enterprise, which perhaps just 
m a y be a one-of-a-kind event recorded in the annals of the twentieth 
century, can but awaken the interest of all those w h o , at the d a w n of the 
third millennium, are trying to save the United Nations system and 
renew international cooperation within it. 

Contemporary historians m a y also find grist for their mills in this book. 
The historical framework for this adventure merits a close look; 1948-
1974: the decolonization period in its most explosive phase and the 
'coldest' years of the Cold W a r . Even though it m a y be concealed 
behind a technical and scientific exterior, the geopolitical and 
ideological bearing on these programmes cannot be ignored. The 
historian will admire the open and flowing spirit of cooperation that 
enlivened the debates among scientists from all disciplines as they left 
official ideological cleavages behind them. But he/she will also 
appreciate the subtlety of the negotiators w h o carefully juggled 
technical entreaties and performed verbal high-wire acts, sometimes 
remaining deliberately ambiguous in order to arrive at an agreement on 
the most controversial texts.4 

3 "The multiple cogs of the mechanism that over the next ten years would 
generate the ideas, investigations and exchanges of a worldwide cooperative 
scientific undertaking without precedent had already started to interact." (p. 
123). 
4 A few examples: "slightly ambiguous recommendations"; "...a slightly 

13 



Lastly, despite its specialized subject, the book is of course addressed to 
Unesco's retired civil servants since it is published under the aegis of 
the History Club of Unesco's Association of Former Staff M e m b e r s . 
Each time Bâtisse pauses in his tale, opens a parenthesis and makes 
scientific and historical asides that belong in a popular anthology, w e 
believe he's thinking of all those with w h o m he worked. The list of 
examples is long; a few references are given in the footnote.5 

Is that all? Certainly not. W e should not forget what is the most 
important. This is the story of one of the most glorious chapters in the 
history of the Organization recorded by one of Unesco's principal 
agents. The book is thus first of all addressed to Unesco itself, and more 
precisely to its executive staff. It is both the record of a past that cannot 
be forgotten and a subject that merits investigation and analysis. 

Let us again refer to the conclusion that Bâtisse draws concerning the 
programmes for the arid zone, which can perhaps be legitimately 
extended to a m u c h broader ensemble of activities: 

In the end, and after approximately a 15-year period, the 
Unesco programme had neither shrunk the deserts nor 
stopped erosion, which then more than ever before 
threatened the world. But it had contributed to clarifying 
the interlinked series of problems in arid lands and their 
economic, ecological and social repercussions. It had 
stimulated interest in questions previously neglected such 
as groundwater and salinity. It had opened the way 
towards an interdisciplinary approach to developing lands. 
It had served as the loom for weaving a lasting worldwide 
network of human contacts and dependable interchanges. It 

hypocritical way of intimating the need to set up a commission" (p. 101); " A 
wobbly gentleman's agreement" (entire sub-chapter) (pp. 109-111) 
5 dams (pp. 35-39); new resources (pp. 39-40); seawater distillation (p. 40); the 
problem of salt (ch. 10, pp. 65-68); history of land use in arid regions (p. 64); 
salination and the historic relocation of civilizations (pp. 65-68); hydrology and 
its definition (p. 95); a mathematical model for the Mekong (pp. 129-130); a 
numerical model for the Chad (pp. 130-134); deep groundwater of the Sahara 
(pp. 134-135); h o w Venice rose again (pp. 137-138). 
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had acted as a catalyser for a multitude of national and 
local initiatives whose list would undoubtedly be 
impressive. It had led to fruitful cooperation not duplicated 
by other organizations. It left a precious heritage of 
achieving success in finely tuning and synthesizing a 
number of topics on which the scientific community had 
worked very hard. 

This is an imposing conclusion that identifies the two distinctive 
features of a major international institution: its prestige and influence as 
a m e m b e r of the United Nations 'family' and the enterprising spirit that 
nourished such an Organization from within. 

From the outside, the 'novel' - and Bâtisse is right to employ this term -
reveals h o w , under the dynamic direction of René M a h e u , Unesco w a s 
able 'to position itself as the official leader in the field of hydrology', 
after having plunged "into a field as yet u n k n o w n to its institutional 
capabilities' and having succeeded in becoming recognized as having "a 
role to play as an initiator of programmes" . 7 B y what farsightedness, 
audaciousness, astute sense of opportunity, capacity of persuasion, 
firmness in respecting others and - dare w e say it - hegemonic 
determination, did our Organization b e c o m e such an intellectual, 
political and operational power? Here is without contest 'a certain idea' 
of what Unesco should be and what it must accomplish in the world... 

From within, the image of the Organization is that of an extremely 
dynamic, changing institution attentive to the world's current and future 
needs. It is that of a flexible entity that can adapt to requirements and 
find solutions quickly. It is that of an institution that prepares its 
programmes while the topics are 'hot'; organizes its structures not 
according to a bureaucratic logic but in relation to its o w n dialectic of 
thought and action; invents n e w and bold and often sophisticated 
procedures - 'the legal meanderings' - but ones which are politically 
aware and operationally efficient; and finally an institution that 

6 C h . 11, p. 78 
Concerning Unesco's 'competitive cooperation' with other institutional 

partners, refer to Ch. 7, 14, 15 and 20. 
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encourages and rewards the initiatives and creativity of its civil servants 
and recognizes their merits. 

As w e have said, a subject worth thinking about... 

Nino Chiappano 

P.S . W e are grateful to the Natural Sciences Sector for the English 
translation of this work and for its publication. Given the period to 
which this account relates (late 1940s to mid 1970s), the Organization is 
referred to throughout this book as 'Unesco' (as was customary at that 
time) and not by its current appellation of ' U N E S C O ' . 
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The Unesco Water Adventure 
From desert to water... 

1948 - 1974 

Michel Bâtisse 

Whether too abundant or too scarce, whether used to meet domestic, 
industrial or agricultural needs or to perpetuate ecosystems that sustain 
life on Earth, fresh water and its management are vital issues universally 
recognized today. Water was one of the major topics discussed during 
the World Summit on Sustainable Development held in Johannesburg in 
2002, and water and its management are a priority issue in Unesco's 
scientific programmes. A n d yet water and natural resources in general 
are not mentioned in Unesco's constitution and were not even referred 
to during the working sessions leading to Unesco's creation in 1946. 

But there is really nothing surprising about this omission. Water is first 
of all a practical problem dealt with by specific institutions such as the 
World Health Organization ( W H O ) for potable water and the United 
Nations Food and Agricultural Organization ( F A O ) for irrigation water. 
In the 1940s, the world population was less than two and one-half 
billion instead of today's six billion figure, and demands for an 
improved standard of living and for development were not as great and 
were less widespread. Water was a local problem; it was not viewed as a 
global issue. What ' s more, the importance of natural resources in 
development has a tendency to decrease as an economy grows and 
diversifies, and fifty years ago economists concentrated their efforts 
solely on industrialized countries. Water was considered by everyone 
everywhere as a gift from the heavens. 

Despite this indifference, the fledgling Organization soon became 
interested in the question of water, indirectly and accidentally at first 
and then progressively more deliberately. The story of Unesco's 
involvement in the field of water, from its initial actions, the fortuitous 
circumstances that started it all and the logical chain of events that kept 
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it going has never been fully told. For a complete account, Unesco's 
documents in Paris would need to be researched, along with those of 
other institutional partners, such as the United Nations, F A O , W H O , 
World Meteorological Organization ( W M O ) , major international 
scientific unions and a few M e m b e r States that played a decisive role, 
such as the United States. The handful of players involved should be 
invited to recount their actions and motivations. In-house m e m o s and 
correspondence should also be researched because they alone provide an 
effective means for understanding the points of view and objectives of 
each and everyone involved. 

Unfortunately, m a n y of Unesco's files before 1972 containing 
correspondence concerning the Organization's scientific programmes 
disappeared in a fire in 1984. For all these reasons, no time should be 
wasted in asking those w h o can still remember to recount the 
Organization's first steps in all scientific fields where existing 
documentation can no longer shed light on the h o w and w h y of what 
happened in the past. It is within this frame of mind that I have recorded 
what follows, having myself been closely associated with the 
Organization's activities in the field of water since 1951. 

Beyond official documents and irretrievable files, including m y o w n 
reports, I have based this endeavour on a few old notes, on the 
comments of a few friends and on some distant memories. This is the 
story, then, of Unesco's involvement in the field of water over a 25-year 
period, from the Organization's initial actions through to the end of the 
International Hydrological Decade. M y foremost concern in telling it 
has been to be as precise as possible, but obviously I cannot elude the 
subjectivity that threatens all w h o have been too close to the story 
they're telling, to history in the making. 

I have not attempted to evaluate the technical progress made in the field 
of water, but rather to retrace the scope of influence, mishaps and 
structural development of what turned out to be a thrilling adventure. I a m 
more interested in the form of the Organization's involvement than the 
content, in governance rather than substance. Consequently, the focus is 
on the intricate legal meanderings, political context and institutional 
rivalries concerning the field of water, a field in which many 
organizations have claimed and still claim today to play a major role. 
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1. International laboratories? 

It was by an unexpected detour that the question of water appeared, very 
discretely at first, in Unesco's programmes. 

In 1946 and on the basis of a French proposal developed by Henri 
Laugier, Under Secretary-General of the United Nations, the Economic 
and Social Council ( E C O S O C ) requested a broad-based survey on the 
possibility of setting up international research laboratories. S o m e 
twenty-five organizations and around sixty scientific personalities were 
asked to express their ideas and proposals on the question. Although the 
young Unesco was just unfolding its wings, it was this Organization that 
furnished, in the beginning of 1947, the most detailed response, 
prepared by the eminent biologist, Julian Huxley, its first Director-
General, and the biochemist Joseph Needham, the first Director of the 
Natural Sciences Section (as it was then called). 

The m a n y proposals included in the Organization's submission 
submission covered subjects such as astronomic observatories, applied 
mathematics, meteorological stations, oceanography, tropical life, 
ornithology, type cultures of micro-organisms, medical sciences, 
nutritional sciences, etc. But none of them made specific reference to 
questions related to fresh water. However, specific principles for action 
were defined, notably that of focusing on the problems of regions 
located far from the principal existing centres of research; these 
problems were to be approached in relation to the Earth's main climatic 
zones - such as the polar, humid tropical and arid zones - all of which 
had not been investigated as thoroughly as the temperate zones. 

The other proposals received by E C O S O C also covered a wide variety 
of topics. A m o n g them, the problem of soil erosion - directly related to 
water was raised in several submissions, including that of Albert 
Einstein, w h o curiously enough made no mention of physics, the only 
field where spectacular creations such as C E R N (European Centre for 
Nuclear Research) near Geneva and the International Centre for 
Theoretical Physics in Trieste would soon meet E C O S O C ' s 
expectations. 
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Another inference to water was m a d e by Theodore von Karman , 
professor at the California Institute of Technology, w h o proposed 
setting up an international research centre on fluid and soil mechanics. 
According to von Karman , such a centre should focus on a number of 
questions specifically concerning Middle Eastern countries, and could 
be set up at Haifa with the implicit hope of helping diminish the 
political problems that were already emerging in Palestine. The recently 
created International Union of Theoretical and Applied Mechanics 
( I U T A M ) , in which von Karman played a major role, submitted a 
proposal indicating that the Union would welcome a plan for the 
foundation of an 'Arid Zone Research Laboratory for Fluid and Soil 
Mechanics'. This proposal referred to a single climate zone where, 
despite its diversity, plant cover was inexistent or very sparse due to 
lack of water; it specifically mentioned problems of irrigation and 
sedimentation. For Unesco, this proposal marked the beginning of a 
very long story. 

At the same time, the Organization was actively engaged in setting up 
an International Institute of the Hylean Amazon , an ambitious project 
that interested many scientists but which was unfortunately premature 
from both a political and practical standpoint. In 1948, Joseph Needham 
returned to his chair at Cambridge and was replaced as Director of the 
Department of Natural Sciences by the eminent French physicist, Pierre 
Auger. The decision to undertake a project in some region other than 
South America was m a d e during the Unesco General Conference that 
took place the same year in Beirut. The Middle East was the logical 
choice because the Conference was being held there and because the 
political tension in this region had become violent. I U T A M ' s initial 
proposal was again produced in the form of a draft resolution presented 
by India, the writing of which was clearly inspired by the Secretariat. 

In adopting this resolution, the Conference instructed the Director-
General "to investigate in 1949 proposals for an International Institute 
of the Arid Zone, such as that forwarded to the Economic and Social 
Council of the United Nations by the International Union of Theoretical 
and Applied Mechanics" and "to convene as soon as possible a 
committee of experts and delegates of other Specialist Agencies to 
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Photo: Les reportages de France 

Fig.l 
The French physicist Pierre Auger (right), Director of the Department of 

Natural Sciences, on the occasion of the International Conference on 
Radioisotopes in Scientific Research, organized by Unesco in 1957. 

Michel Bâtisse, Secretary of the Conference, can be seen in the background. 
During this conference the utilization of isotopes in hydrological research was 

presented, in particular by Nobel laureate Willard Libby, 
the inventor of carbon-14 dating. 
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report on the utility, programme and structure of an International 
Institute of the Arid Zone, with a view to an International Conference on 
the subject in 1950, or as soon thereafter as possible." 

It was thus via questions relating to water, which is by definition scarce 
in any arid zone, that Unesco first became interested in this resource, 
although it was never explicitly referred to. Pierre Auger entrusted the 
study to one of his colleagues, Frank Malina, an engineer full of 
imagination and an ex-disciple of von K a r m a n ; he had also been 
Needham's assistant in London when the Organization was being set up. 
T o shed light for the Secretariat on the problems of aridity, concerning 
which he knew very little, Malina met with m a n y renowned scientific 
figures to find the experts w h o could provide him with qualified 
opinions. 

2. An institute or a programme? 

In August 1949, the United Nations organized at Lake Success, their 
temporary headquarters on Long Island, a major Scientific Conference 
on the Conservation and Utilization of Natural Resources. The question 
of water was the subject of an entire session primarily focused on 
evaluating water resources and on building dams. At the same time, 
Unesco was commissioned by its General Conference to organize a 
technical conference on the protection of nature. 

Taking advantage of the presence of the m a n y scientists at Lake 
Success, Malina, w h o was named head of this project assisted by Alain 
Gille, reunited around ten specialists and representatives of the United 
Nations and F A O . Their job was to investigate the initial suggestions of 
the International Union of Biological Sciences (IUBS), the International 
Union of Geodesy and Geophysics ( IUGG) and I U T A M for setting up 
an institute of the arid zone. 

Théodore M o n o d , Director of the French Institute of Black Africa in 
Dakar, and already famous for his expeditions in the Sahara, was 
appointed leader of this team. The unit identified questions that could be 
investigated by an international institute, but remained vague 
concerning the possible structure of such an institute and h o w it should 
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be set up. It recommended instead the establishment of an international 
organization based on a 'federation' of interested organizations, the 
'secretariat' of which, located in a suitable city, would become the core 
of the future institute, which itself would possess 'outposts' in the most 
characteristic arid regions. This would appear to have been a polite w a y 
of not totally rejecting the proposal. 

In December 1949, a more official committee of experts - composed of 
specialists from eleven countries and representatives of the United 
Nations, F A O , W H O and five international scientific non-governmental 
organizations ( N G O s ) - was brought together in Paris, to get things 
going. The committee was chaired by Walter Lowdermilk, an American 
hydraulics engineer. This committee confirmed that the time had not yet 
c o m e to set up an international institute, and recommended instead 
creating an 'International Council for the study of scientific, technical 
and resource development problems in arid and semi-arid regions'. 
These recommendations were transmitted to M e m b e r States for 
comments. 

Because the job of managing this activity and everything related to 
international laboratories was becoming a major task, Malina was 
appointed Pierre Auger's assistant to direct "the contribution of research 
to improving living conditions for mankind". O n e of his first 
assignments was to travel to the Middle East and India to determine the 
conditions for creating the 'council' initially envisaged. O n the basis of 
these consultations, an 'Interim International Arid Zone Research 
Council' was set up, with a first meeting in Paris in November 1950. 
The seven members of this Council were chosen by the Director-
General from among the experts officially designated by Egypt, France, 
India, Israel, Mexico, United Kingdom and United States. 

Creation of an advisory committee 

The Interim Council was headed by A . N . Khosla, chairman of the 
Central Commission for Hydraulic Energy, Irrigation and Navigation of 
India, where representatives of the United Nations, F A O , W H O and 
W M O had also set up offices. The Council began an in-depth study to 
develop the future programme. It confirmed the point of view of the 
committee of experts in regard to creating an institute. The Council 
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asked Unesco to continue to investigate the possibility of setting up an 
international council, but decided that in the meantime an Advisory 
Committee on Arid Zone Research, composed of seven scientists and/or 
engineers, should be set up. The task of this Committee would be to 
guide the Director-General in preparing and implementing Unesco's 
projects, taking into account related programmes of other organizations. 
The Executive Board approved this proposal and at the beginning of 
1951 the Director-General appointed seven persons as individual 
specialists from the same seven countries for a two-year term. 

The newly created Advisory Committee was to meet twice yearly. Its 
first session was held in April of the same year in Algiers, when Algeria 
was still under French administration, in conjunction with a conference 
organized at the University on surface water hydrology and evaporation 
in arid zones. This Committee set up Unesco's Arid Zone Programme, 
always referred to in the singular, which was going to be implemented, 
expanding as time went on, over a period of some fourteen years. 

Four years had elapsed between the formulation of an idea that an 
international initiative could be of help to research on the arid zone, and 
the creation of a mechanism allowing for such action. In the beginning, 
the means provided to implement the mechanism were derisory: the 
budget allotted was only US$14 ,000 , even though this sum 'went 
further' at the time. This illustrates h o w long and h o w difficult can be 
the incubation period for an international action. But the most important 
lesson to be drawn from this experience is that the setting up of an 
international centre is not, most of the time, the w a y to solve a world 
problem. A n d yet still n o w many international conferences end with this 
type of proposal. 

In this particular instance, the experts consulted at Lake Success, Paris 
and Algiers most likely considered that a single centre responsible for 
investigating an extremely diverse ensemble of vast territories scattered 
over the five continents and involving the widest range of scientific 
disciplines possible, had little chance of success. H o w could the thirty or 
so States directly concerned arrive at an understanding to equitably 
manage and finance such an organization? H o w to decide on its 
emplacement? H o w to determine its programme of studies? H o w to 
ensure links with the work of a multitude of teams confronted in the 
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field with problems more often practical than purely scientific? The 
costly failure of some comparable undertakings in various fields, 
including at Unesco, compared with the uncontested success 
encountered by the Arid Zone Programme, demonstrates the wisdom of 
the path that was chosen at that time. 

3. A n original enterprise of scientific cooperation 

The unlimited range of questions needing investigation concerning arid 
regions was obvious to all during the very first expert meetings. The 
intention was not to focus on a single, precisely delimited geographic 
area. Rather the concern was with a multitude of highly varied regions 
covering no less than one-third of all emerged lands on the planet, 
whereas only one-tenth of these lands were cultivated. A s early as 1950, 
it was decided during Unesco's General Conference that the Programme 
should also cover semi-arid regions, which are obviously more 
productive than true deserts. O n e of the first tasks of the Committee was 
consequently to draw up a m a p of arid and semi-arid climates, showing 
analogies among the conditions encountered here and there around the 
world. 

The original climatic m a p , prepared by an American geographer, Peveril 
Meigs, was used as the basis for the Programme's logo. The m a p 
identified the hot deserts of Africa and Australia, the cold deserts of 
central Asia, irrigated lands and dry croplands, savanna grasslands and 
Saharan dunes, areas of economic interest and those which had none at 
all. The m a p identified hyper-arid zones, such as the central Sahara, the 
Atacama Desert in Chile and the Taklamaklan Desert in central Asia, 
where entire years can go by without a drop of rain. It also identified a 
range of highly varied arid and semi-arid regions, defined according to 
precise criteria relating to levels of precipitation, evaporation rates and 
annual temperature ranges. The problems raised by so m a n y different 
regions were consequently as varied as those encountered elsewhere on 
the globe in other climate zones, and they needed to be investigated by 
all the relevant scientific disciplines. The Committee's task was not 
going to be easy. 
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Very quickly, in order to make headway, the experts set up a specific 
work procedure with the Secretariat. International teams of experts in 
the major scientific disciplines were formed to study the problems 
considered the most important and the most widespread. The general 
idea was to focus the Programme each year on research concerning such 
and such a field or problem. For each topic selected in this manner, 
leading specialists prepared research reports summarizing knowledge 
and understanding to date; these reports were then published by Unesco 
in English and French. They subsequently served as the basis for the 
work of an international symposium held on the same topic, where 
researchers from many countries presented their findings, discussed the 
ideas presented and identified gaps in research. 

Organized in different countries, these symposis were combined with 
working sessions of the Advisory Committee. O f a total of twenty 
sessions, only six were held in Paris, with the others taking place in 
different parts of the world, successively in Algiers, Ankara, London, 
Montpellier, N e w Delhi, Tucson, Canberra, Karachi, Teheran, Madrid, 
R o m e , Tashkent, Santiago (Chile) and Jodhpur. This stimulated local 
initiatives at the same time and embedded work in field realities. In 
addition to the Unesco symposia, a number of initiatives organized by 
national and international institutions also took place as a result of the 
Programme and actually helped extend it, such as the important 
meetings on arid lands sponsored by the American Association for the 
Advancement of Science held in N e w Mexico in the spring of 1955. 

Research and training projects 

Naturally the Programme could not be limited to the somewhat 
academic approach of its beginnings, w h e n it was focused solely on 
inventorying knowledge and exchanging scientific information. As time 
went on and more funds were set aside for the Programme, more direct 
and localized actions came to be associated with it, while the 
Programme continued to serve an exemplary function and its multi-
disciplinary character was gradually strengthened. 

Attempts were made to promote promising research by means of grants 
and contractual support, albeit modest. In the light of the Committee's 
advice, these were granted to institutions and sometimes to individuals, 
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Fig. 3 
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in the framework of a project on the water balance of 
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with requests channelled through the National Commission for Unesco 
in their country. A similar procedure was followed in awarding study 
grants and fellowships. But the number of requests for support increased 
so quickly that the Committee, very generous at first, was forced to 
reserve the funds for research topics that it had itself suggested, and give 
preference in according support to international or regional scientific 
associations. 

Starting in 1949, the United Nations progressively set up a 'technical 
assistance' programme for its M e m b e r States. Unesco soon became 
eligible to act as one of the implementing bodies for this mechanism, 
which was later to become the United Nations Development Programme 
( U N D P ) . A number of so-called 'operational' projects, focused on 
concrete actions in the arid zone for the benefit of specific countries, 
were thus implemented by the Organization. This in turn served to 
strengthen Unesco's o w n activities by providing an effective field of 
application for them. But because these projects gave greater technical 
responsibility to the Secretariat, members of the Advisory Committee 
could not supervise their day-to-day implementation, although they 
were kept informed of progress. 

James Swarbrick, an affable British staff m e m b e r previously in charge 
of scientific information, was appointed by Auger to manage within the 
Secretariat the day-to-day promotion of the Arid Zone Programme, a job 
he performed until 1957 with remarkable professional skill and great 
efficiency, having the ability to m a k e the best use of the tremendous 
capacities brought together within the Advisory Committee. 

4. At the forefront, hydrology 

The fact that water resources emerged as the priority preoccupation of a 
committee of experts studying the problems of arid regions obviously 
comes as no surprise. To the extent that in 1952, at its fourth session, the 
Advisory Committee was obliged to reconfirm that the Programme was 
to encompass all aspects of research in the arid zone and was not solely 
focused on hydrology, as some countries had apparently c o m e to 
believe. It was nonetheless true that although the Committee was and 
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had always been multi-disciplinary, a significant proportion of its 
members were hydrologists. 

The names of Khosla and Lowdermilk have already been mentioned. 
Five eminent specialists on water and its uses succeeded one another as 
American members of the Committee: Richard Boke, General Manager 
of the Bureau of Reclamation of California; Gilbert White, primarily 
known for his work on river basin development; C . W . Thornthwaite, a 
renowned specialist on evaporation; Luna Leopold, Chief Hydrologist 
of the U S Geological Survey; and finally Raymond Nace, Director of 
Research with this same department,. Other scientific figures w h o were 
Committee members included Youssef Simaika, Assistant Director of 
the important Nile River Basin Management Office in Egypt; Léo Picar, 
hydrogeologist with the Institute of Geology in Jerusalem; Abdol 
Hassan Behnia, Professor of Hydrology at the University of Teheran; A . 
Nizéry, Assistant Director of Hydraulic Research at Electricité de 
France (French Electrical Authority); G . V . Bogomolov, hydrogeologist 
with U S S R ' s Academy of Sciences; L . Ben O s m a n , Director of 
Hydraulics in Tunisia; Abdelrahim Bayoumi, Director of Development 
of Rural Hydraulic Resources in Sudan; Soubhi Mazloum, Director of 
Irrigation and Hydraulic Forces in Syria; Frank Dixey, Director of 
Overseas Geological Services, United Kingdom; and Edwin Sherbon 
Hills, Professor of Geology at the University of Melbourne in Australia. 

At the same time, international scientific associations regularly sent 
high-level specialists to represent them on the Committee, such as the 
International Association for Hydraulic Research ( I A H R ) , the 
International Union of Geodesy and Geophysics ( I U G G ) , the 
International Union of Theoretical and Applied Mechanics ( I U T A M ) , 
the International Commission on Irrigation and Drainage (ICID) and the 
International Association of Hydrological Sciences ( IAHS) . This 
strengthened the technical capabilities of the Advisory Committee and 
gave it access to a large network of contacts on water-related questions. 

Unesco's first publication on the subject of water 

The first topic selected for a review of present knowledge was 
consequently hydrology. During their very first meeting held in 
December 1949, the Committee of Experts requested regional reports on 
hydrological research in the arid zone, primarily focused on 
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groundwater. Eight reports were drafted on the regions of northwest 
Africa, southern Africa, the Middle East, India, Pakistan, the United 
States and Canada, Latin America, and Australia. In line with the work 
procedure that had been set up, a symposium on this same topic was 
then organized in Ankara in April 1952, these eight reports serving as 
the basic documents for the symposium. 

This was a new experience for Unesco's Secretariat - first finding a host 
country, then organizing the conference, which was attended by sixty or 
so participants from around fifteen countries. Approximately thirty 
contributions were made exclusively on the subject of groundwater and 
the proceedings were published as the first volume in the Arid Zone 
Research Series. 

Hydrology was also the main topic of the initial study grants awarded 
within the framework of the Programme, and the focus of technical 
assistance provided to various countries within the United Nations 
Technical Assistance Programme. 

In Turkey itself in 1951 three experts, under the direction of the French 
geographer Raymond Furon, helped set up a hydrogeological institute at 
the Istanbul Institute of Technology, and a groundwater department at 
the Ministry of Public W o r k s in Ankara. Another Frenchman, Etienne 
Stretta, w h o had acquired his field experience in Morocco, not unlike a 
number of other hydrogeologists recruited at the time by Unesco, F A O 
and the United Nations in this still emerging field, took over this 
difficult project starting at the end of 1953. In India, an hydraulic 
specialist was sent to the Institute of Technology of Kharagpur, and two 
other specialists were assigned to the research station of the Water and 
Energy Commission at Poona. 

At Quetta in Pakistan, technical assistance was provided to build an 
Institute of Geophysics on the ruins of a brewery destroyed by an 
earthquake. Several experts worked on this project, including Michael 
Fournier d'Albe, an atmospheric physicist whose investigations were 
primarily focused on artificial rain. A Swedish climatologist, C . C . 
Wallen, w h o was later destined to pursue a brilliant career at W M O , was 
sent to Mexico where he laid the foundations for the country's Institute 
of Applied Sciences. Works relating to water resources became a major 
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part of this Institute's activity, particularly with the help of other 
hydrologists, such as A . Loehnberg from Israel and S. Iwai from Japan. 
Fournier d'Albe was also appointed at a later date to this Institute before he 
was subsequently transferred to the Organization's Headquarters in Paris. 

A hydrogeological mission was also sent to Recife to train personnel 
involved in the development of the 'drought polygon' of northeastern 
Brazil. This team was led by P. Taltasse, a French hydrogeologist w h o 
was later replaced by Stretta, then by J. Pimienta. Taltasse was next sent 
to Peru to help develop hydrogeology there while Stretta was deployed 
in Mexico for the same purpose before being transferred to; ¡Paris. Other 
experts such as R . Raven of the Netherlands and G . Molochnov of the 
U S S R , were sent to Syria to teach hydrogeology at the University of 
Damascus. 

These missions, organized at the request of the respective countries 
through the technical assistance programme of the United Nations, was 
a highly appreciated operational extension of the international research 
and exchange programme promoted by Unesco. But it bears repeating 
that this assistance was of a fundamentally different nature because it 
was directly placed within the administrative framework of each 
country. This created very specific requirements in terms of 
responsibility and authority concerning assistance management. 

In generalized terms, the experts for such missions are selected first of 
all in relation to their technical capabilities, but they inevitably find 
themselves confronted with the specific regulations, administrative 
structures and customary work methods of each country, concerning 
which they are often ill-prepared. Their recommendations are based on 
experience acquired in a different economic, social, ecological and 
cultural context and are not necessarily suited to local conditions. Under 
such conditions, their efforts can even lead to an impasse or dead end. 

The work carried out during these early stages of technical assistance 
obviously did not escape this general problem. It would be interesting to 
discover today what remains of these endeavours by commissioning a 
long-term evaluation. But because water and especially groundwater is 
such a vital subject, it is more than likely that in one way or another the 
seeds that were sown at the time produced sustainable fruit. 
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5. At the school of the Middle East 

In the beginning of 1951, I had just finished defending m y doctoral 
thesis w h e n Pierre Auger recruited m e to become Unesco's scientific 
attaché at the Science Cooperation Office for the Middle East in Cairo. 
After a few trips to the vast region that w e were supposed to 'cover', 
from Egypt and Turkey in the west to Pakistan and Afghanistan in the 
east, I quickly realized that m y specialty, the physics of solids, was of 
absolutely no use in countries with no modern metallurgy industry and 
where physics itself was still just an academic subject. However, it was 
quite clear that all these countries had arid climates and that all were 
confronted with serious water resource problems. All were torn between 
developing the basins of their major rivers - the Nile, Jordan, Oronte, 
Euphrates, Tigris and Indus - on the one hand, and developing their vast 
desertic zones on the other. 

For someone from a country where the sky provides rain in abundance, 
the central role played by water in the daily lives of populations and 
governments was fascinating, and I naturally thought I should devote 
most of m y time to this subject. Implementation of the Arid Zone 
Programme provided the legitimacy and a framework for pursuing this 
inclination. During m y engineering studies I had learned the basics 
about hydraulics, a fundamental science for the utilization of water. A n d 
I was also very eager to work on a subject whose economic and human 
interest was obvious and a constant everywhere in the region. O n e only 
had to open one's eyes to come to this conclusion. Even in Egypt, where 
modern p u m p s were rare, fellahs still used traditional methods to draw 
water from the ground: Archimedes screws for shallow depths, 
employed since the Ptolemies; the shadouf, consisting of a rudimentary 
pole with bucket attached to a lever; and the more sophisticated saquia, 
where a buffalo turns a horizontal wheel which itself turns a waterwheel 
fitted with scoops to draw water from the aquifer. 

Other systems used in the region at the time, such as the huge norias 
(waterwheels) on the Oronte at H a m a in Syria, are n o w just tourist 
attractions. In Palestine, the Israelis tried to reinstate the small stone 
levees the Nabateans had built two thousand years earlier in the beds of 
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some wadis to retain flood waters. The ingeniousness of this nomadic 
tribe can still be seen in the system of cisterns and canals they 
developed at Petra. 

The ruins of major dams can be found in Iraq and Iran, and in Iran, 
strange structures draw the curiosity of the airborne traveller -
interminable strings of big 'mole holes' cover the countryside over long 
distances. In reality they are spots where cut material was removed from 
below ground w h e n long galleries were dug at a slight slope to carry 
groundwater from the mountains to irrigate the plains. Called qanats, 
there are twenty thousand examples of these galleries in Iran alone. 
Similar structures called karez are found in Pakistan; in Morocco they 
are called foggaras. O n e has to go d o w n into the bottom of one of these 
unstable holes to understand h o w for centuries, in the m u d and 
obscurity, thousands of workers dug and repaired narrow tunnels into 
which they could barely squeeze, sometimes losing their lives buried by 
collapsing earth or drowned by the sudden arrival of water. 

Although giving m e food for thought and reflection, I did not focus m y 
work on these traditional means of water supply (qanats were still 
supplying water to Teheran at the time). Instead I made a list of the 
institutions and persons likely to be interested in our programme on the 
arid zone and everything related to it. I also attempted to identify the 
major questions needing answers in the field of water to discover h o w 
w e could help, our determination being our principal resource. This led 
m e to meet many people working on a wide variety of problems. 

Dams ... and more dams 

The topic being discussed at the time in Egypt was the A s w a n D a m - a 
project that generated m u c h opposition and controversy. The purely 
hydrological component of the operation, i.e., the flow conditions of the 
Nile and what could be expected of it, were pretty well-known, given all 
the measurements taken since the time of the Pharaohs and more 
scientifically since Bonaparte, plus all the modern studies carried out by 
British engineers. Youssef Simaika, a m e m b e r of the Advisory 
Committee, was an authority on the subject. But in regard to the 
technical solutions for the d a m and the development planned, the debate 
was still wide open, engaged in particular with M o h a m e d Selim, the 
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Fig. 5 
Egyptian fellah drawing water 
from the Nile using a shadouf. 
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Fig. 6 
Grand Noria of Hama, Syria, on the Oronte river. 
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chief engineer responsible for the project. The advantages of this 
gigantic structure, just like its disadvantages a little too complacently 
revealed once the dam had been built, were the subject of frequent and 
sometimes impassioned discussions. 

W e were well aware that the Nile valley and delta would be deprived of 
the fertile silt the annual floods had brought with them throughout 
history, and that the Mediterranean Sea would eat away the coastline 
because the silt was no longer present. But all the factors involved, 
including economic and demographic issues, had to be taken into 
account. The most constructive solution had to be found. I myself 
believed, for instance, that creating an immense storage reservoir in the 
region of Nubia, where the evaporation rate is one of the highest in the 
world and where one litre of water out of ten would vanish into the air, 
was not a good solution. But due to strategic imperatives, the dam had 
to be built in Egypt and not farther upstream in the cooler regions of 
Ethiopia or Sudan. H o w could the evaporation rate be lowered? 

W e investigated such possibilities as spreading a single molecular layer 
of various greasy alcohols on the lake's surface. A few countries were 
experimenting with this possibility at the time. Unfortunately the 
protective film was quickly torn apart by the wind. Experiments also 
included floating a multitude of ping-pong balls on a small surface of 
water, but they were soon covered with sticky algae. Decades later, it is 
unfortunately water hyacinth that covers the surface of the lake today, 
and the evaporation problem remains completely unresolved. 

Even though d a m construction from Turkey to Pakistan has been 
pursued to this day, other water resources also had to be found. The idea 
of limiting water requirements by controlling demand, something that is 
being explored at present, was never an option at the time, w h e n 
research w a s invariably oriented towards increasing supply by 
mobilizing n e w resources. The most obvious solution, of course, was to 
draw off more groundwater. A s a result of the progress m a d e in geology 
and in drilling methods brought about by oil exploitation, deep aquifers 
could n o w be reached. W h y not explore the still hidden possibilities of 
the deep groundwater in the Sahara, where palaeo-rivers run very slowly 
to the Mediterranean? These rivers were created by the infiltration of 
rain during past geologic periods and are known in Egypt as the 'Nubian 
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sandstone aquifer system'. A Russian expert, M r . Pavlov, and then a 
Japanese expert, M r . Murakami, were appointed to the Desert Institute 
in Cairo to study this aquifer. They developed a draw-off technique that 
is widely used today in Libya. 

... and new resources 

Possible n e w sources of water, however problematical, were also 
investigated. D e w , for example can be abundant along desert coastlines 
where there are cold water currents, such as in Chile and Namibia. It 
was the few drops of d e w collected on the wings of his damaged plane 
that saved Saint Exupéry in the Libyan desert. But beyond these 
exceptional situations, examination of all the experience that is 
recounted on the subject of dew quickly revealed that imagination and 
wishful thinking probably played the most important role. S o m e studies 
on dew nevertheless did appear to merit further investigation. In this 
vein, support was assigned to a Swedish researcher, J. Arvidsson, to 
take precise dew measurements at Burg el Arab near Alexandria, and 
also to S. Duvutiles to study dew formation and its impact on plant 
growth at Karkour in Israel. 

A series of experiments was also undertaken on artificial rain in 
Pakistan. They were conducted by Fournier d'Albe, w h o was working 
on creating a Geophysics Institute in Quetta at the time. In 1954, with 
the help of a brilliant fellowship holder, S. I. Rasool, w h o was later to 
carry out important activities for N A S A , Fournier d'Albe dispersed salt 
particles into the clouds in the Punjab using simple charcoal blowers. 
According to theory, rain would form on tiny hygroscopic particles 
when activated by very fine, dry salt. A little rain did fall downwind 
from the experimentation sites and the results were considered 
encouraging. Today there are many 'rain-making' companies around the 
world that use similar methods, usually with rather modest results. But 
these experiments were worth the time and trouble. Because the salt and 
its preparation was rather costly, Fournier d'Albe proposed spreading 
beer on the clouds... the bubbles would do the same job as the salt. N o 
one ever k n e w whether he was kidding or not, and I think the 
experiment is still waiting to be done today. 

In the continuous search for new water resources, it was impossible not 
to turn thoughts to that inexhaustible source, the sea. For a long time, 
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ships had assured their provisions in fresh water by distilling seawater 
using boilers. Constant progress has been m a d e in perfecting this 
procedure which is today more and more widespread in very arid 
regions such as the Gulf and such islands as Malta, where very 
sophisticated techniques are employed. But distillation requires 
considerable energy and the cost of the fresh water distilled was 
consequently far too high at the time. 

But w h y wouldn't it be possible to m a k e use of an energy source that is 
both abundant and free in arid regions - the sun? Experiments were 
conducted, primarily by Harry Tabor in Israel. The results in terms of 
fresh water production were rather disappointing, however, because the 
salt left by the distillation process quickly corroded the installation. But 
these experiments did lead to developing reflective surfaces that proved 
very effective for heating water. 

The purpose of these few personal memories is simply to show that all 
possible avenues of research relating to the question of water, whether 
large or limited, were extensively explored as part of the arid zone 
programme. They also show that the Middle East, despite limited 
scientific resources, was particularly suitable for carrying-out these 
investigations, water being a vital issue in this region. Experience has 
been gleaned here in-the-field for over a thousand years. 

6. Arid lands: a 'Major Project' 

Because one of the recurring criticisms of Unesco is that its activities 
are too widely dispersed, its successive Directors-General have from 
time to time presented schemes aimed at narrowing the focus of the 
Organization's programme. A s early as 1955, in an outline of the draft 
programme and budget for 1957-58, the Director-General Luther Evans 
proposed to the Executive Board the idea of preparing so-called 'Major 
Projects'. The entire Organization would devote reinforced resources 
and means to a given part of the world over a specific period of time. 
According to the official language, the extensiveness of the projects 
would be such that substantial results of a practical nature could be 
obtained to solve major problems within a preset time period. 

40 



«Er 

W 

V-

/ 

^ 

Photo: Press Agency 

Fig. 7 

O n the occasion of an exhibition on cartography and the arid zones 
in Cairo, Luther Evans, Director-General of Unesco, points out his 
home state of Texas to Soleiman Huzzayen, Secretary-General of 

the Egyptian National Commission. 
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Luther Evans wanted to develop four Major Projects, the United States 
only three, but if the Organization's budget was not increased, only two 
projects would be possible. Following lengthy discussions, one of the 
major projects defined and soon to be k n o w n by the n a m e 
'Orient/Occident' concerned cultural relations with Asia; another was 
devoted to education in Latin America. Africa, still underrepresented 
before decolonization, was not referred to. But a Major Project was also 
needed in the scientific field. 

The arid zone programme, which was widely considered a success and 
which enabled problems to be addressed which were of particular 
interest to Arab countries and to Israel, was the logical choice for the 
scientific project. The subject of the third and final Major Project, 
established by the General Conference held in N e w Delhi in November 
1956 at the height of the Suez crisis in the Middle East, was therefore 
'scientific research on arid lands'. The climatic notion of the arid zone 
was simply replaced with the broader and more intelligible concept of 
'arid lands'. The project was set up for a six-year period with the 
objective of intensifying and coordinating research primarily in the 
region stretching from the eastern Mediterranean to southern Asia, 
crossing the Middle East. 

During discussions that took place both during Board meetings and at 
the General Conference, some of the Latin American delegates, and in 
particular the Brazilian scientist Paulo de Berrêdo Carneiro, did not 
hesitate to point out that Latin America also contained arid lands. 
Unesco should therefore m a k e the results of the research available to all 
countries the world over and should not simply abandon the questions 
raised at the end of the six-year period. T o take account of these 
observations, the word 'primarily' was added to the definition of the 
region specified by the General Conference to account for these 
observations. Concerning the slightly embarrassing reference to the 
eastern Mediterranean, it was quickly replaced by 'North Africa', with 
the entry of Morocco, Tunisia and Sudan into Unesco, a decision taken 
at the same time. 

The Major Project did not entail any significant changes in the scientific 
goals and structure of the preceding programme. The project was to be 
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Fig. 8 
Jim Swarbrick, who was responsible for putting on track the Arid Zone 
Research Programme, before heading the Regional Office for Science 

Cooperation in Montevideo, then in N e w Delhi. 
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monitored by the same Advisory Committee, the members of which 
were increased to ten, with three-year terms and meetings held once 
annually, thus complying with what the Committee itself had already 
recommended. Project activities were to be concentrated, as before, on 
encouraging research and on exchanging information. The budget was 
increased, but it not even doubled. Swarbrick was to continue to ensure 
the Secretariat, assisted by Werner Moller, w h o was already there. The 
Major Project was to involve other parts of Unesco, such as education, 
communications and the social sciences. But as is usually the case, the 
attempt to develop inter-sectoral action remained largely symbolic, 
except in the social sciences, where Alfred Métraux, an anthropologist, 
w h o was especially interested in studies on nomadism, became 
involved. 

Involvement of the Member States 

The real change brought about by the Major Project took place 
elsewhere. Even though it was never expressed as such, the change lay 
in the fact that it was n o w the M e m b e r States themselves, and namely 
those of the region from North Africa to southern Asia that were to 
assume most of the activities and mobilize the most important resources, 
not just the Secretariat. This began rather formally with the States in 
question being asked to state their agreement to taking part in the Major 
Project. 

With this in mind, Swarbrick visited the entire region in the spring of 
1957. The Director-General suggested at the same time that the 
countries concerned set up either national or local 'cooperating 
committees', composed of representatives of various government 
departments and research institutions, whether public or private. These 
committees were to ensure the link between the international 
programme and its national components. Aid to small research projects 
was to be pursued and provisions for study grants increased. Substantial 
support was also to be provided to create or strengthen a number of 
national research institutes in the countries located between Morocco 
and India, with the help where appropriate of technical assistance funds 
of the United Nations. 

The concrete activities undertaken within the scope of the Major Project 
by these countries, and by the other countries which joined them, helped 
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scale d o w n the collective action conducted directly by Unesco. This was 
undoubtedly the most efficient w a y for an intergovernmental 
organization to exercise its influence on day-to-day reality. In this sense 
and without knowing it, the Major Project prefigured the major inter
governmental scientific programmes that would soon follow in the 
fields of oceanography, hydrology, geology and ecology. 

In the summer of 1957, Jim Swarbrick was appointed Director of the 
Science Cooperation Office for Latin America, in Montevideo. I was 
back in Paris where Pierre Auger asked m e to take over the vacated post 
of 'coordinator' of the Major Project. I had assessed the problems of 
water and aridity in the field and was quite familiar with the institutions 
and persons concerned from Egypt to Pakistan. Except for India, I had 
very good contacts throughout the region of the Major Project. But I still 
needed to learn a little more about the rest of the world, including other 
international organizations. 

7. Interested but wary partners 

Since the goal of the Major Project was to contribute, through research 
and information exchange sharing, to solving concrete problems in a 
specific group of countries, it obviously also concerned the 
organizations responsible for agriculture, health, hydraulic and mining 
resources and other aspects of development. In this vein, F A O , W H O , 
the International Labour Organization (ILO) and the United Nations 
itself closely monitored Unesco's slightly unexpected initiative, starting 
with the first meetings of the Advisory Committee. 

The United Nations Secretariat is a special case because it answers to 
both the resolutions of the General Assembly, focused on a wide variety 
of subjects, and also prepares the sessions of E C O S O C , which itself 
proposes draft resolutions to the General Assembly and is supposed to 
coordinate the entire United Nations system with its numerous specialist 
institutions and Regional Economic Commissions. A s early as the 
summer of 1950, E C O S O C had already pointed out the necessity of 
coordinating the various efforts of the competent bodies of the United 
Nations in studying the problems of the arid zones from both their 
scientific and practical aspects, and shortly thereafter the General 
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Assembly requested a report from the Secretary-General on the practical 
measures taken to study the problems of arid zones. 

All this underlined the political importance placed at the time on arid 
zones and revealed that N e w York was closely monitoring Unesco's 
activity in this field. At the beginning of 1951, E C O S O C adopted a n e w 
resolution covering all aspects of the question of water exploitation and 
utilization in relation to problems in arid zones. This resolution gave 
considerable power to the United Nations Secretariat, which might 
consequently have been tempted to interfere, on the grounds of 
coordination, in the implementation of Unesco's programme. 

In reality, given the independence of U N specialized institutions and in 
the absence of any concrete means provided to the 'coordinator', such 
'coordination' could only remain formalistic, especially if the other U N 
organizations did not make any complaints in this regard. But it is of 
note that for arid zones, the distribution of tasks relating to water 
resources within the U N System had already become an issue. 

At United Nations Headquarters, the small unit in charge of water was 
headed by a French Jesuit just back from China, Father Emmanue l de 
Breuvery, a capable and influential person w h o had grasped the 
importance of water resources and their development in the international 
policy that was being set up. H e had the legitimate but not very realistic 
ambition of trying to coordinate the scattered activities of the U N 
system, presumably under the authority of E C O S O C . His goal was to 
set up a 'coordinating centre' in N e w York, which he succeeded in 
doing at the beginning of 1959. H e was assisted by Joseph Barnea, an 
imaginative and enterprising Israeli w h o was very interested in n e w 
forms of energy and in seawater desalination. 

Every two years this unit prepared a report for E C O S O C and followed it 
through to ensure that it led to a n e w resolution addressed to all the U N 
organizations. The highly-detailed resolution of 1952 insisted on the 
necessity for the United Nations Secretariat, i.e. for the unit in question, 
to coordinate international action in the field of developing hydraulic 
resources. It also requested at the same time that the General Secretary 
collaborate with Unesco and F A O to study the problems raised by arid 
zones. The 1954 resolution recommended paying special attention to 
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collecting hydrological data, to the development of hydrographie basins 
and to combating pollution. 

Within the framework of the Administrative Committee on 
Coordination ( A C C ) , where the various institutions of the U N system 
solve their problems, a Subcommittee on the development of hydraulic 
resources was set up under the authority of the N e w York unit. This 
Subcommittee still exists today. Lowdermilk was invited to act as 
consultant to the Subcommittee, and was charged with contacting the 
principal institutions to commence investigations. But once the Major 
Project was adopted, no reference was ever again made to arid zones in 
the successive resolutions of E C O S O C on hydraulic resources. 

However , in 1956 E C O S O C did request a survey of hydrological 
services and the setting up of a team of experts for integrated river basin 
management. In 1957, this team, headed by Gilbert White and in which 
w e participated, published a series of principles on river basin 
management, which at the time was best illustrated by the Tennessee 
Valley Authority. 

At the time, the policy of the United Nations and its Regional Economic 
Commissions at the time was to set up 'commissions' representing all 
bordering countries for the integrated management of international river 
basins such as those of the Senegal, Niger and Chad Rivers. 

The creation of the United Nations Special Fund for Development in 
1959 and the activity of the World Bank in funding infrastructure 
development gave a real operational dimension to these commissions 
and to the entire U N system. The work of the newly created Centre set 
up to develop hydraulic resources could no longer simply be limited to 
sharing knowledge and to organizing the work of the A C C 
Subcommittee. 

The major role of the specialist institutions 

Within this system, the organization the most directly concerned by the 
activities and outcome of the Major Project was without doubt F A O . 
Irrigation practices and other crop-growing techniques in countries 
where extremely dry climates severely limit plant growth, and which are 
usually poor, are obviously the priority concern of the world institution 
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responsible for food and agriculture. F A O attentively followed the 
sessions of the Advisory Committee from the very beginning of the arid 
zone programme and clearly stated its willingness to cooperate with the 
Programme. 

In theory, the dividing line between Unesco and F A O activities was 
precisely defined. The role of the first was fundamental science, that of 
the second the practical application of science to agriculture. From 1951 
onwards, the F A O representative on the Committee, J. de Haan, recalled 
this principle, by pointing out that if the study of groundwater, for 
instance, was basically theoretical research, it became applied research 
as soon as a proposal was made to draw off the water, change its 
distribution or improve its quality in a given region. In other words, the 
effective application of knowledge to an actual situation in the field 
came within the responsibility of his Organization. No-one ever 
seriously contested this position. 

But unfortunately it was not quite that simple in practice. Just h o w far 
could Unesco go in searching for or drawing off groundwater? Where 
was the boundary between science and technology in relation to 
innovation, and where should experimentation with a pilot project 
looking for practical solutions be stopped? Should Unesco wait until 
F A O asked questions related to fundamental research in trying to 
develop arid lands? Is it possible to imagine a specialized institution that 
does not itself investigate ways to solve the scientific problems raised 
by its o w n actions? 

All things considered, these same questions were raised with W H O , 
which was particularly interested in h u m a n physiology in arid zones, in 
potable water supply from groundwater sources and in diseases such as 
malaria and bilharziasis linked to irrigation. These important 
considerations and their ties to the general question of water could not 
be overlooked by the Major Project. The only w a y to proceed was 
obviously to cooperate with both these bodies, which was ensured on a 
continual basis. The cooperation was flexible and largely ad hoc. The 
building of rigid boundaries was avoided and attention was paid to the 
respective interests and concerns of everyone involved. N o dispute 
concerning the realm of competence ever occurred in carrying out the 
Major Project. 
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The same was true for the World Meteorological Organization ( W M O ) , 
directly concerned by any programme based on climatic criteria, even 
though its role was more technical in nature. During the first Congress 
of W M O held in Paris in the spring of 1951, the only resolution adopted 
in regard to cooperation with its n e w U N partners referred to W M O ' s 
interest in Unesco's arid zone programme, for which it was ready to 
furnish advice on meteorological-related questions. The W M O 
Secretariat participated from that point on in all sessions of the 
Consultative Committee. In 1954, an official cooperation agreement was 
signed between the two Organizations and was approved by their 
respective governing bodies. Although covering cooperation in general, 
the agreement specifically referred to meteorology. 

Nothing was said about hydrology, however. This was not because 
W M O was not interested in hydrology. Rather, because certain 
reservations concerning this domain had been expressed during its first 
congress, W M O could only become involved in hydrology very 
progressively. In the meantime, W M O quickly became actively 
involved in the Major Project and the W M O Executive Council even set 
up an expert group of specialists on the arid zone. Cooperation 
concerned subjects such as climatology and micro-climatology, artificial 
rain and airborne hygroscopic particles, evaporation and évapo
transpiration, and included measuring radiation and solar energy, the 
joint preparation and publication of continental climatic atlases, etc. 

A series of agro-climatic studies of various arid and semi-arid regions 
was undertaken together with F A O and W M O in 1960 to evaluate and 
compare h o w various crops and plantations adapted to climatic factors. 
The three organizations worked very assiduously together for several 
years and on strictly equal footing on this major research project, which 
combined fundamental science and work in the field. It remains today a 
model for cooperation within the United Nations system. 

8. Progressive implementation 

Since relationships with other organizations and non-governmental 
scientific unions were n o w firmly established, the Major Project got off 
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to a smooth start. But although the Project was simply an extension of 
preceding activities, the framework for action had changed, and as one 
of the three 'Major Projects' of Unesco, its political dimension 
considerably increased. The visibility of these projects within the 
Organization attracted a fair amount of attention, given their relative 
autonomy in administrative and financial terms. A n d although the 
Advisory Committee remained the same, its responsibilities and those of 
the Secretariat considerably increased, because activities and aid n o w 
had to be divided up among countries rather than among persons and 
institutions. This implied procedural changes that could not be 
improvised, particularly concerning relations with the M e m b e r States of 
the region in question, whose expectations were not easily satisfied. 

The creation of national cooperating committees in the region took 
longer or was not as effective as had initially been hoped. The report to 
the Director-General on this subject was largely positive, since countries 
such as India, Iran, Israel, Morocco, Pakistan, Sudan, Tunisia and 
Turkey quickly set up these committees and other countries followed 
suit soon after. But many of them had no real secretariat, were not very 
efficient in making contacts outside the country and were scarcely able 
to ensure the internal coordination, which was their principal raison 
d'être. 

In contrast, the Pakistani representative on the Executive Board and his 
Indian counterpart regretted that the Project did not concentrate on 
improving local living conditions. They requested that the work of the 
Secretariat be completely decentralized and handed over to their 
Committees. The American representative, Athelstan Spilhaus, seemed 
to agree with this point of view, considering that Unesco's foremost task 
should be to provide support to international N G O s rather than act on its 
o w n behalf. In the rest of the world, a few countries very interested in 
the subject, such as Argentina, Australia, United K i n g d o m and the 
U S S R , quickly set up committees that greatly facilitated 
communications. 

Experience in the United States 

In the United States the question w a s examined in depth. Several 
meetings of an ad hoc group were held under the aegis of the National 
A c a d e m y of Science and the National Research Council, and local 
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committees were set up in several states. M a n y people became aware of 
the ongoing rapid development of arid regions in the Southwest of the 
country. But not everyone welcomed the Major Project with the same 
enthusiasm. The State Department viewed it primarily as a means for 
drawing Israel and the Arab countries closer together, but did not want 
to see an increase in credits and feared the project would become 
bogged down in the long term. The research department of the 
Department of Agriculture wanted to work more closely with F A O , and 
the Meteorological Service recommended coordinating the work at a 
higher level, that of the United Nations system. In the beginning of 
1959, Gilbert White, w h o fervently defended the Major Project and 
whose moral and scientific authority was widely esteemed, suggested 
that I make a tour of the institutions, federal laboratories and universities 
carrying out research on arid zones in all the States concerned. 

Thanks to Luna Leopold, local hydrogeologists of the U S Geological 
Survey guided m y tour. I not only came to understand the importance of 
water and aridity for vast regions of the United States, but was able to 
access a mine of data and made many valuable contacts for implementing 
the Major Project and for future programmes in hydrology. 

I also discovered surprising special interest groups seeking help from 
Unesco. In Denver, Colorado, I was accosted by the 'Nobles', a group 
of Masonic initiates w h o were seeking ideas to help Indians of the 
Navajo Desert. In Arizona, I w a s trapped by a group of local 
businessmen supported by the governor and an influential senator w h o 
wanted to obtain public funding to create an international institute on 
arid zones in Phoenix under the slogan 'Spend American money in 
America'. They tried to profit from m y visit by saying that I had praised 
their project and by presenting plans for the institute next to m y 
photograph in the newspapers. 

W h e n I returned to Washington, I attended another meeting of the ad 
hoc group of the Academy, where I was told that a national committee 
would soon be created and that the reservations of various persons had 
dissipated. Most importantly, I succeeded in convincing Leopold to 
become the new American m e m b e r of the Advisory Committee, 
something he had previously formally refused. The support of this m a n 
of courage and conviction would prove vital for Unesco in later years. 
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Fig. 10 
American geographer Gilbert White, one of the first and most important 

actors and defenders of the Arid Zone Research Programme 
and the Major Project, known principally for his work on 
integrated water basin management and on natural risks. 
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Effective governance 

Within the Secretariat, the Coordinator of the Major Project was directly 
answerable to the Director of Unesco's Department of Natural Sciences. 
At the end of 1958, Victor Kovda , a Russian scientist, took over this 
post. This was an ideal choice for developing activities on natural 
resources in general and in arid zones in particular. Kovda was a world 
renowned specialist in soil sciences with extensive experience in dealing 
with the problems encountered by the Soviet Union in developing their 
vast arid lands in Central Asia. A warm person, easy to talk to, Kovda 
was extremely energetic and had a rich imagination. H e wanted to make 
the most of his work with an international organization, to leave his 
mark. His interest in the Major Project never faltered and he provided 
m e with his total support during the six years he spent in Paris, at the 
time when Unesco was launching its major intergovernmental scientific 
programmes. 

However , the funds for the Major Project had been increased only 
progressively and it was not until 1959 that all members of its 
management unit had been appointed: the Coordinator, his deputy, 
(Werner Moller succeeded by Elmar Walter), a scientific assistant (Judy 
Dudeney), a research assistant and two secretaries. Small but closely 
knit, this unit was in charge of Project actions, and shared responsibility 
with the pertinent departments of the Organization for all matters 
relating to the United Nations Technical Assistance Programme and its 
work in the arid zone. 

A s previously stated, joint projects with other sectors of the 
Organization remained limited, but special efforts were made with the 
communications department to prepare quality reports and audio-visual 
materials the public and for teaching purposes. T o strengthen links 
among all the participants in the Major Project, a quarterly news bulletin 
called 'Arid Zone ' was launched, reporting the actions undertaken by 
M e m b e r States, other organizations and the Secretariat, with 4,500 
copies in English and 3,500 copies in French. 

At the start, the Major Project did present a few problems for the 
Advisory Committee, which had been functioning smoothly for a long 
time. This Committee was n o w to meet only once a year, but had to deal 
with highly technical matters and take decisions of a more sensitive 
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nature than before. Previous members of the Committee as well as 
newly appointed specialists worked on the subcommittees that were 
organized to address subjects as diverse as, such as cartography, saline 
water, social problems and physiology in arid lands. 

Rigorous examination of the procedures and rules followed by the 
Committee in allocating funds to national institutions should have pre
empted criticism. But in the spring of 1958, a few members of the 
Organization's Executive Board expressed their objections to the 
aptitude of the Advisory Committee, which fulfilled a technical role, to 
issue such recommendations. In response, the Committee pointed out 
that, in its view, its advisory, evaluation and coordination functions 
implied a critical study of the importance to be given to the various 
elements of the Project programme, and that this could not be 
dissociated from financial considerations. Fortunately, there was no 
more talk on the subject. Towards the end of 1958, the Major Project 
had been implemented on sound bases in nearly all the countries of the 
region targeted. 

9. A n interdisciplinary approach 

The attention of the international community had been drawn to arid 
regions for both scientific and economic reasons. These regions had 
always existed, but had remained unnoticed except where mineral ore 
and oil could be exploited, or where surface water was easily accessible 
for irrigation. Before the Second World W a r , little interest had been 
paid to other possible forms of development in these regions. Deserts 
were viewed as the fief of nomads or of romantic and spiritual 
escapades inspired by Lawrence of Arabia or Charles de Foucault. 
Scientific work was largely descriptive and academic, and only a few 
research institutions gave any weight to these regions: the University of 
Arizona, the Desert Institute in Egypt and the Centre for Sanaran 
Research at Béni Abbès in Algeria. 

Within such a context, Unesco's approach was necessarily 
interdisciplinary for at least three reasons. The first reason was 
epistemological, since all subjects of study were tied to c o m m o n external 
factors, and notably to that of climate. The second was logistical: 
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veritable expeditions had to be organized for in-depth studies of little 
known regions difficult to access. And finally for a practical reason, 
since the end goal was geared to the development of the potential 
resources of these regions. This practical goal of developing lands that 
had previously been neglected, already actively in progress with the 
creation of Israel, became increasingly important during the Major 
Project, coinciding as it did with the decolonization movement that was 
occurring in m a n y countries with arid regions. 

But a methodology was needed for an interdisciplinary approach and the 
Committee started to work right away on developing one. The first step 
was to write a guide for collecting the data needed. After first having 
been approved by the Secretariat, this task was entrusted to B . T . 
Dickson, an agronomist with C S I R O (federal research organization of 
Australia). Level-headed and competent, Dickson had played a major 
role throughout the Programme, having been a m e m b e r of the 
Committee of Experts set up in Paris in 1949, a member and chairman 
of the Advisory Committee, and a private consultant working in Israel, 
Turkey and Egypt. The work produced was entitled 'Guide B o o k to 
Research Data for Arid Zone Development'. 

The purpose of the Guide was to help the administrators, scientists and 
engineers in charge of setting up concrete development projects. 
Extensive synthesis work was required in preparing the Guide Book, 
which was drafted in close collaboration with F A O and W H O . The 
result was undoubtedly influenced by the Australian experience of its 
principal contributor, but in reality this was a positive factor because the 
situations encountered on the Australian continent closely paralleled 
those of m a n y arid countries still relatively unknown. The Guide was 
published in 1957. It naturally included an extensive chapter on 
hydrological investigations (including irrigation), drafted under the 
direction of Léon Tison, Secretary-General of the International 
Association of Hydrological Sciences (IAHS). 

Integrated studies incorporated and institutions selected 
Before publishing the methodology to be developed on the basis of the 
Guide Book , the Advisory Committee did not simply limit its work to 
encouraging fundamental research but requested Unesco to set up one or 
two pilot projects where interdisciplinary approaches could be tested 
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and put into practice. The Land Utilization Division of C S I R O , with C . 
S. Christian to the fore, had developed an approach in Australia in 
which the main scientific disciplines are all focused simultaneously on 
the study of a specific environment in a precisely-delimited region and 
on its possible uses. The Committee had already recommended 
employing this technique, called an 'integrated survey'. 

In the beginning of 1955, the Director-General asked a number of 
M e m b e r States to designate regions that could be the focus of such a 
survey. However, though there was agreement about the general idea, 
the Committee could not agree about what methods to use in setting up 
Unesco's pilot projects. Serious doubts were expressed, primarily by 
Gilbert White and Georges Aubert, a French m e m b e r of the Committee 
with extensive field experience, about the capacity and opportunity of 
Unesco undertaking itself surveys of this type without endangering, in 
the event of the project failing, the very idea it was trying to promote. 

T o save the situation and the funds that had already been set aside, the 
Secretariat asked two members of the Committee, Soubhi M a z l o u m 
from Syria and S. Naqvi from Pakistan, to propose specific regions for 
which their respective countries could receive support to themselves 
experiment with the approach in question. Syria quickly proposed an 
area close to Palmyra and Christian travelled there to finalize the project 
in cooperation with F A O . But the Syrian authorities had a real 
development study in mind, encompassing economic and social 
objectives as well, and this caused administrative difficulties a m o n g the 
various authorities concerned. With the arrival of the Suez crisis at the 
end of 1956, the project was abandoned. 

Problems were also encountered in Pakistan, where the search for an 
appropriate site turned out to be not so easy. Only after the Major 
Project was underway was it possible in 1958 to carry out an integrated 
survey of the Isplingi Valley in Baluchistan. Benefiting from substantial 
support of the United Nations Technical Assistance Programme, and 
under the leadership of the British seismologist H . Thirlaway, this pilot 
project continued until 1960 and was considered a success. But it was 
the only one of its kind and the programme no longer had any funds to 
set up similar projects in other countries, as requested by India and 
Venezuela. 
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But the integrated survey did prove effective and generated widespread 
interest. A post-university training programme on this approach was 
held at the International Training Centre (ITC) at Enschede in the 
Netherlands, organized in cooperation with Unesco. Over the years, 
m a n y managerial personnel (cadres) from developing countries were 
trained through this programme, which promoted an interdisciplinary 
approach by teaching aerial observation techniques. A s their career 
profiles prove, the trainees greatly benefited from this programme. 

The special assistance provided to a number of 'designated' research 
institutions in the Major Project region only amounted to a few tens of 
thousand dollars for each at the time, which was nonetheless a major 
effort in terms of the budget of Unesco. These funds helped build the 
capabilities of these institutions and increase their range of action by 
bringing together specialists from m a n y disciplines. It would be 
spurious to think that this assistance - modest and time-limited - was 
sufficient to turn these institutions into models of the interdisciplinary 
approach. But it did help provide each institution with a more holistic 
and better balanced view of their country's problems in arid zones in 
relation to their respective fields. 

The oldest of these institutions was the Desert Institute in Egypt, created 
in Cairo in 1925 as a m u s e u m , but reorganized as a research institute in 
1954 with departments of botany, zoology and geology. Curiously 
enough, the institute was not involved in work on water resources. This 
omission was largely compensated by the Science Cooperation Office in 
Cairo, and then by the Major Project, both of which provided assistance 
over the long term in the field of hydrogeology, funded by the United 
Nations Technical Assistance Programme. These funds were used to 
launch n e w explorations in the oases of the Western Desert and in Sinai, 
where natural history was the only subject that had been studied up to 
then. 

Even before its official inauguration at Beersheba at the end of 1957, the 
Desert Institute of Negev in Israel was closely associated with the Major 
Project and received considerable funding from it through 1964 for 
various projects, and more particularly for saltwater desalination. In 
Pakistan, the Geophysical Institute in Quetta, set up with the help of 
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Fig. 12 
Soubhi Mazloum, Director of Irrigation and 

Hydraulic Resources in Syria, with Michel Bâtisse, 
during a meeting of the 

Advisory Committee on Arid Zone Research. 
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Unesco in 1951, saw its activities extended to such fields as assessment 
of groundwater resources and the water economy of desert plants. 

The Central Research Institute on Arid Zones in India was set up in 
Jodhpur in 1959 following missions by C . S . Christian and Louis 
Emberger, an ecologist from Montpellier, France. The Major Project 
played a decisive role in the establishment of this state institution, which 
from its very start adopted an interdisciplinary approach for 
development and rehabilitation projects. Other smaller institutions in 
Iran, Iraq, Tunisia and Turkey also received funding from the Major 
Project and also adopted an interdisciplinary approach right from the 
start. 

A s early as 1952, the Advisory Committee had proposed selecting 
research institutions centres in M e m b e r States that could acquire the 
status of centres 'associated' with the programme, and thereby take part 
in exchange activities. A number of institutions were proposed for this 
status, especially in Australia and the United States, but since their 
activities covered such a wide range of fields or subjects, they did not 
have a great deal in c o m m o n and Unesco on its part did not have m u c h 
to offer them. The list of these institutions simply served as the basis for 
the publication of a 'Directory' (of institutes engaged in arid zone 
research). In contrast, institutes designated within the scope of the Major 
Project and focused on specific national territories, whose approach was 
more environmental and even ecological, provided a new impetus for 
the application of research. But it has to be recognized that cost-benefit 
analysis of this limited form of assistance to countries was far from 
convincing and it very quickly became outmoded when important levels 
of international funding became directly available for development 
starting in the 1960s. 

The study topics selected by the Advisory Committee for research 
reviews and symposia themselves took on an interdisciplinary character. 
At one point, for instance, the Major Project focused on exchanges 
between water and plants in an arid setting and a symposium on this 
relatively unexplored topic was held in Madrid in 1959. Another focus 
of attention was the problem of climate change, long before this became 
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Fig. 13 

Experiment on the demineralization of saline water 
using solar energy, undertaken with the support of Unesco, 

at the Negev Desert Institute at Beersheba, Israel. 
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the hot topic of today, with a symposium being organized jointly with 
W M O on this subject in R o m e in 1961. 

O n e topic from among those selected appeared a bit unusual compared 
to the customary subjects covered by the Committee, although it is 
interdisciplinary and a subject dear to m y heart: the history of land use 
in arid regions. From m y stay in the Middle East I had seen m a n y times 
over the close relationship between the presence of water in the desert 
regions of Egypt, Palestine, Mesopotamia, Persia and the Indus Valley, 
and the development of civilizations that had marked the history of 
humanity. I had been struck by Wittvogel's thesis on 'hydraulic 
civilizations', created where deserts were watered by rivers flowing 
from elsewhere. I had no trouble convincing the Committee to 
recommend the preparation of a volume in the Arid Zone Research 
Series, tracing the development of land uses where ancient empires had 
been founded. Selecting the authors for such a work proved difficult, but 
headed by Dudley Stamp, a geographer at the London School of 
Economics, the project was successfully completed and covered not 
only the Middle East, but the entire world, including China and Pre-
Columbian America. 

An initial evaluation 

W h e n the Major Project was in full swing, the Committee felt that it 
would be a good idea to take stock of what had been accomplished since 
the beginning of the programme, to evaluate the results, identify gaps 
and examine prospects for the future. To this end, a Symposium on the 
Problems of the Arid Zone was organized in the spring of 1960 in Paris. 
With more than 250 scientists and engineers from around the world 
participating, a series of reports were presented on the current status of 
knowledge on arid zones and their inhabitants and on what remained to 
be done in each pertinent scientific field. 

The first report, supervized by Walter Langbein of the U S Geological 
Survey, concerned surface water hydrology and sedimentation. The 
second, headed by Frank Dixey, covered geology, geomophology and 
groundwater hydrology. The subject of the third, directed by C . C . 
Wallen, was climatology and hydrometeorology. The twelfth, headed by 
Everett H o w e , Director of the Seawater Conversion Laboratory of the 
University of California, reported on saline water desalination. 
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Next on the agenda was a review of the progress reports drafted by 
M e m b e r States and various international organizations, led by Gilbert 
White. This was followed by a round table headed by A . Behnia on the 
various possible uses for limited water resources. The symposium ended 
with a positive evaluation of all the efforts that had been m a d e , with 
detailed recommendations for the future. But the most important aspect 
to be emphasized here was the ecumenical spirit and demonstration of 
interdisciplinarity that characterized this important meeting. 

10. The problem of salt 

If the lack of precipitation is by definition the outstanding feature of arid 
regions, it is generally less well k n o w n that their development is almost 
always hampered by the problem of salt. F r o m the very start, the 
Advisory Committee paid careful attention to this problem because it 
affects all uses of water in arid zones and comes into play in m a n y ways 
that are often confused. Water is first classified according to its natural 
salt content, ranging from fresh water to salt water, with several 
categories of brackish water in between. This distinction is necessary for 
desalination of course because the lower the salt content, the less 
expensive it is to process the water. It is also an important distinction for 
irrigation water, which can be more or less saline depending on the crop 
raised. 

But the main problem of irrigation in arid regions with little or no 
precipitation where rain doesn't naturally 'leach' the soil lies elsewhere. 
Both groundwater and surface water sources (rivers, etc.) contain some 
salt. W h e n this water is used in irrigation, it partially evaporates, leaving 
the salt on the surface, where little by little it forms a crust that makes 
the soil sterile. The dreaded phenomenon of 'salination' can usually 
only be avoided in one of two ways: either by supplying the plants with 
just enough water to ensure their growth using modern drip or trickle 
systems, or by supplying more water than needed to cause artificial 
leaching. But in the latter case, the excess water can raise the 
groundwater level, which comes into contact with the roots of crops and 
kills them. This 'waterlogging' phenomenon is just as destructive as 
salination. 
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In the first years of the Programme, sophisticated watering methods 
were not c o m m o n and in any event not within reach of developing 
countries because of their cost and the extensive training required for 
numbers of peasants, which would have been entailed by such a 
technical revolution. A s for leaching, which has the added disadvantage 
of wasting water, the only w a y to avoid waterlogging is to effectively 
drain the perimeters of the land irrigated to keep the groundwater level 
from rising. This was not done anywhere. The more governments 
decide, whether for good or not-so-good reasons, to carry out major 
irrigation projects, which they inaugurate with m u c h p o m p and 
circumstance, the less they are inclined to furnish the investments 
needed for drainage systems, because these interventions serve no 
apparent purpose in the short term and are very costly. 

Where river water is abundant but the slope is slight, such as in the Nile 
delta or in the valley between the Tigris and the Euphrates, drainage 
systems must be backed up by costly pumping stations to discharge the 
water into the sea. O n the Indus River plain, which is practically without 
slope, an ingenious method of pumping water from the water table via 
tube wells was developed to spread the water over the land and irrigate 
it, setting up a kind of cyclical leaching. 

Modern responses to an age-old problem 

Salinity is still a problem today, as reflected in several projects on the 
Euphrates and in other locations where tradition is tenacious and there is 
little concern for the future. In fact, the problem of salinity has 
accompanied the entire history of irrigation. In the 1950s, I inspected an 
irrigation operation supported by F A O in the south of Iraq commenced 
several years earlier and which was considered a model project. A layer 
of salt already covered the soil. 

W h y had salination occurred so quickly? The answer was quite simple. 
The project had been located on lands that had been irrigated in very 
ancient times; salination had already occurred there and the land had 
been abandoned. A thick crust of salt was found at a depth of around a 
metre. W h e n the soil was watered, this salt rose to the surface. Which 
leads one to think that the historic movements of various Mesopotamian 
civilizations were not always made for political reasons: they were 
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sometimes caused by practical necessity, as a response to ecological 
decline and salination. 

Very early, the Advisory Committee looked into this major problem, 
which involves a wide range of disciplines and which apparently had 
not yet been investigated on an international scale. A n initial balance 
sheet on salination and on desalination, quite another topic, was 
published under the rather optimistic title 'Use of Saline Water'. Funds 
were allocated to researchers, for example to Nazir A h m a d in Pakistan, 
who was working on tube wells, and to Hugo Boyko in Israel, w h o tried 
to grow plants with very saline water and even seawater. 

F A O representative Albert Molenaar expressed this organization's 
concern regarding the consequences of salination and waterlogging 
worldwide and officially requested that the Committee include these 
questions on its agenda, opening the w a y for fruitful cooperation 
between the two institutions. A n d following a comprehensive review on 
research from around the world, an international symposium on 
'Salinity Problems in the Arid Zones' was organized in Teheran in the 
autumn of 1958. This symposium was followed up by regional training 
sessions held in Tunis for Middle Eastern countries and in Lahore for 
southern Asia. 

The arrival of Victor Kovda, a specialist in this field, gave n e w impetus 
to this work. K o v d a organized a meeting of the Committee at the 
Hydrogeological Institute of Tashkent in Uzbekistan, where a 
conference on the effects of irrigation on salination, and on groundwater 
composition and flow regime, was being organized. A field visit to 
cotton fields dotted with whitish salt crust from Tashkent to Samarqand 
revealed the seriousness of the situation the Soviets were facing. 

Because more work was needed, K o v d a proposed to F A O the 
preparation of a joint international sourcebook on irrigation and 
drainage of arid lands, with particular reference to salinity problems. 
Although not an easy task, it was very timely because the techniques 
employed to resolve these problems differed from country to country 
and several methods were currently being debated. This caused a few 
problems for F A O in its operational projects, because their experts, of 
different nationalities, came from different schools and had different 
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perceptions of h o w the problem should be addressed. The team formed 
to write the sourcebook had to be able to reconcile the different 
approaches. 

F A O and the Academy of Sciences in M o s c o w had given their go ahead 
and Kovda was ready to become personally involved in the project. 
Because this was during the Cold W a r , I felt that the United States 
should also participate in the project along with some sort of European 
mediator. Robert Hagan, Chair of the Department of Irrigation of the 
University of California, obtained the agreement of the American 
Society of Agronomists to work on the project, and C . van den Berg, 
Director of the Wageningen Land and Water Management Institute in 
the Netherlands, took up the challenge of a sort of European mediator. J. 
Lemoyne de Forges, professor of rural engineering at Versailles, 
assumed the task of technical secretary for what turned out to be a job 
requiring the steadfastness oí Penelope, with some 140 contributors 
from around thirty countries and meetings held in France, United States, 
Pakistan, Netherlands and the U S S R . But the sourcebook did get 
written, despite the reticence of some w h o were sure they already 
possessed the 'right technique'. 

11. Extension worldwide and a generally positive outcome 

H o w to end the Major Project led to much discussion and as early as 
1958 the Advisory Committee took the view that "the problems arising 
in connexion with the development of the arid zones would obviously 
not have been entirely solved by 1962 and that, in consequence, 
scientific research would need to be continued." 

The fact that Unesco was focusing most of its efforts in the field of 
science on problems that were of interest to only one-third of its 
M e m b e r States obviously didn't please everyone. Most of the countries 
concerned by the Major Project — and more particularly Egypt and 
Israel, but also Australia, France and Latin American countries — were 
in favour of simply extending the project for several years, whereas 
others were strongly opposed to this, especially because they did not 
wish to create a precedent for the other Major Projects. 
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Victor Abramovitch Kovda, world renowned specialist 

on soils and salinity in arid regions, gave a considerable boost to 
Unesco's work on natural resources during his period as 

Director of the Department of Natural Sciences. 
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In the spring of 1960, the Secretariat actively looked for a compromise 
between the Advisory Committee's recommendations for research as 
part of Unesco's scientific programmes, which was a problem because 
the Secretariat had hoped to allocate the funds freed to other fields, and 
the Advisory Committee's recommendations concerning its o w n future, 
in regard to which it was to make a statement after Unesco's General 
Conference. In the end it was decided to continue the Major Project in a 
precisely defined way, conferring it with the same breadth and scope as 
before, but extending it to all arid regions worldwide. 

Heightened interest in Latin America 

At the end of 1960, the General Conference put these slightly 
ambiguous recommendations into practice. It expressed its "deep 
satisfaction with the results obtained" while considering that after 1962, 
the success of the Major Project would depend on the setting up of a 
permanent programme and on changing Unesco's mode of action in this 
field. The General Conference confirmed that the level of funding 
should remain comparable to its present level, but that activities and 
projects should be carried out with extra-budgetary funds allocated by 
M e m b e r States or the United Nations. This was scarcely a step forward. 
The Conference decided that this solution was to be applied "without 
geographic restrictions other than those resulting from the types of 
projects themselves". 

This statement was made to satisfy Latin America, which had naturally 
reminded the Conference of its interest in the arid lands programme. In 
1961, the Argentinean m e m b e r of the Advisory Committee, Angel 
Cabrera, proposed organizing a conference on the arid regions of Latin 
America at the end of the Major Project. Mexico and almost all South 
American countries set up national committees and intensive 
preparatory work began for this Conference, which was held in Buenos 
Aires in September 1963, with some 600 participants from around thirty 
countries. This conference was followed by the annual session of the 
Committee, held in Santiago, Chile. Latin America had in a w a y 'caught 
up ' with the Middle East. But the work plan that had been elaborated 
was discontinued after 1964 because Unesco's scientific programme 
was completely changed at that time. 

Activity was furious during the last two years of the Major Project and 
its two-year extension: unfinished projects (including publications) had 
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Vittorino Veronese, Director-General 
from 1959 to 1961, during the Major Project 

on Arid Lands. To his right, 
his successor René Maheu. 
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to be completed; the wishes of countries that had taken too m u c h time to 
express their needs (especially training needs) had to be met and a new 
major scientific project prepared. Swarbrick was transferred to the 
Regional Office in N e w Delhi in 1961 to step up activity in India. 

The possibilities for more wide-ranging operations became more 
concrete with the setting up of the United Nations Special Fund. A m o n g 
the regional training courses offered, hydrogeology was frequently in 
demand and courses in this subject were organized in Tunisia for North 
Africa and the Near East, in Lahore (Pakistan) for southern Asia and in 
Antofagasta (Chile) for Latin America. 

Holders of fellowships and study grants were n o w sufficient in number 
to organize training sessions for them in several countries, following 
language training if required. Directed by Bogomolov and Schoeller, a 
professor at Bordeaux, a group of fellowship holders from the Near East 
participated in a 19-month training programme in Tucson, Arizona, 
Bordeaux, France and finally M o s c o w . Another group spent three 
months in California and four in M o s c o w studying salinity questions. It 
was thanks to Victor Kovda that links and connections of this type, 
which were not c o m m o n at the time, could be established between the 
U S S R and the West. 

Innovative projects in Tunisia and the Sahara 

O n e of the topics that countries of the Major Project region were 
interested in was obviously the salt tolerance of irrigated plant species. 
Kovda dreamt of doing something in this domain. In Tunisia, a research 
centre on arid zones created at the University was actively investigating 
this question. The French member of the Committee, Georges Aubert, 
with his vast scientific experience, was sent to help the Tunisian 
authorities prepare a request for special funds to set up a pilot project on 
this topic. Van den Berg, w h o had headed the team responsible for 
drafting the international guide, joined Aubert shortly thereafter and the 
request was submitted early in 1961. 

The project consisted of creating a research centre in irrigation with 
saline water (known as C R U E S I , after its title in French). Three 
experimental stations representative of the hydrologie and agronomic 
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Fig. 17 
Unesco expert Charles Ollat and his Tunisian student 

at the Research Centre for the Utilization of Saline Water 
in Irrigation (CRUESI) , near to Tunis. 

73 



Photo Michel Bâtisse 

Fig. 18 
Three Unesco experts - Messrs Van H o o m , Combremont and Novikoff - at 

CREUSI's research station at the oasis of Tozeur in Tunisia. 
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conditions of the country would be set up, one in the north, another in 
the south and the third in the Saharan oasis of Tozeur. The contribution 
requested from the U N Special Fund was nearly one million dollars, 
spread over a five-year period to finance the work of seven experts, 
along with study grants and the purchase of laboratory equipment. 

Everything seemed to be going just fine when w e were informed that the 
request had been turned down. After talking with Kovda, w h o was quite 
furious, I immediately left for N e w York to meet with one of m y old 
friends, Paul-Marc Henry, w h o happened to be the assistant 
administrator of the Special F u n d at the time. With his help, I 
discovered why the request had been refused. The main reason was that 
the experts consulted had based their work on a guide published by the 
famous American laboratory on saline water located in Riverside, 
California. According to the guide, the m a x i m u m allowable salt content 
for irrigation water was one gram per litre, whereas in the project brief, 
experiments were going to be carried out at the south station with water 
containing up to six grams per litre! 

I pointed out that Tunisia was not California, and that the socio
economic conditions were not at all the same. I also added that the 
Tunisians did not have water of better quality and that in any event they 
had been using brackish water in irrigation for over two thousand years. 
After a few minor retouches, the project was finally approved and 
started in late 1962, headed by a Dutch engineer, M . V a n Hoorn. It was 
a great success and served as the basis in 1969 for a regional seminar 
attended by over 250 engineers from around fifteen countries. At the 
end of the scheduled five-year period, F A O took over the project with a 
view to optimizing practical applications. 

Another avenue for research on n e w resources was that of the Artesian 
basins in the Sahara, already the focus of investigations in Egypt. 
During the General Symposium, the renowned Sahara-specialist, 
George Drouhin suggested setting up an international study covering the 
immense and inhospitable region of the Sahara in its entirety, i.e., from 
the Nubian sandstone aquifer system in Egypt, Libya and Sudan and the 
intercalary continental aquifer system of southern Algeria and Tunisia, 
with their deep groundwater reserves, often referred to as 'fossil' 
aquifers, to the Taoudeni Basin bordering Mauritania, Mali and what 
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used to be Upper Volta, and the great Chad Basin spread over several 
countries: Cameroon, Niger, Nigeria and Chad itself. 

Following up on this idea at its 1961 session, the Advisory Committee 
recommended that a mission be organized to sensitize the dozen or so 
governments concerned and asked Unesco to convene a technical 
conference to define the contents and procedures for carrying out an 
international study. Political events in Algeria waylaid this plan for a 
year and the awareness-raising mission — composed of G . Drouhin, V . 
Fishel of the U S Geological Survey, and Ali Shata of the Desert 
Institute of Egypt on a part-time basis — could not get to work until the 
spring of 1963. 

The intergovernmental conference of experts was finally held in Tunis 
in M a y 1964 but only Algeria, Egypt, Niger, Nigeria, Chad and Tunisia 
were represented. The idea of a single international study covering all 
regions of the Sahara did not survive the lengthy preparation time and 
the complexity of the situation from both a geological and political 
standpoint. However, the attending countries were key nations and two 
very important projects, which in fact were much more realistic, resulted 
from this ambitious plan, as w e shall see later. 

Making the desert bloom again is not an easy task 

The official praise on the part of the General Conference and M e m b e r 
States concerning the ensemble of activities on arid lands, and the 
actions of the Major Project in particular, should not mask the criticisms 
that could be made. Also the need to question the significance and 
durability of the results obtained in relation to the Organization's 
general objectives. 

Right from the beginning, there was a certain contradiction between the 
pursuit of economic development over the long term in disadvantaged 
regions and the means m a d e available in the short term to achieve this 
development. The Programme, including the Major Project, had been set 
up for research and training purposes and not for regional development, 
which in any event was not in the competence of Unesco. But between 
fundamental and applied research, and between applied research and 
effective applications, the connection can readily be made . Moreover, 
the slogan 'Making the desert bloom again' was very popular at the time 
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and the Organization's press and communications departments thought 
they needed to use this type of phrase in order to 'sell' the Major Project. 

At the more prosaic level of day-to-day management, implementation of 
activities within the Major Project were not all crowned with success. 
A n d overall the Major Project was not well known. At the end of 1958 I 
asked Gilbert White, at the time Professor of Geography at the 
University of Chicago, to write a small book for the public at large 
describing the Project and the actions undertaken. Because he wanted to 
grasp the situation in the field for himself beforehand, I organized a visit 
to most of the countries in the region concerned. H e identified several 
problems relating to the application of the Commit tee ' s 
recommendations, selection of fellowship awardees and the utilization 
of equipment, but his overall verdict was positive. H e w a s especially 
impressed by the quality of the research carried out and by the impact 
and utility of ongoing international action. The booklet he then wrote, 
'Science and the Future of Arid Lands', presented Unesco's endeavours 
in a realistic, readable and balanced way . Everywhere, it was extremely 
well received. In parallel, Edwin Hills directed the preparation of a 
reader for geography students, 'Arid Lands: A Geographical Appraisal'. 

In the end, and after approximately a 15-year period, the Unesco 
programme had neither shrunk the deserts nor stopped erosion, which 
then more than ever before threatened the world. But it had contributed 
to clarifying the interlinked series of problems in arid lands and their 
economic, ecological and social repercussions. It had stimulated interest 
in questions previously neglected such as groundwater and salinity. It 
had opened the way towards an interdisciplinary approach to developing 
lands. It had served as the loom for weaving a lasting worldwide 
network of human contacts and dependable interchanges. It had acted as 
a catalyser for a multitude of national and local initiatives whose list 
would undoubtedly be impressive. It had led to fruitful cooperation not 
duplicated by other organizations. It left a precious heritage of achieving 
success in finely tuning and synthesizing a number of topics on which 
the scientific community had worked very hard. Not insignificant in this 
regard is the fact that the 600 authors from 42 countries w h o 
participated in writing the some 7,600 pages of the 30 volumes of the 
Arid Zone Research Series never asked for and never received a cent for 
their work. 
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During the World Conference on Desertification organized in Nairobi in 
1977 by the United Nations Environment Programme, the Egyptian 
botanist, M o h a m e d Kassas, one of its main organizers, repeatedly 
confirmed that all or nearly all had already been studied and stated on 
the subject of desertification in the series published by Unesco. This 
belated praise also confirmed what the Committee itself thought, i.e., 
that the development of arid lands and the fight against desertification 
suffered less from a lack of knowledge than from a lack of economic 
interest and political determination on the part of the countries 
concerned and the international community itself. 

12. The unexpected creation of a 'great scientific programme' 

In 1960, with the end of the Major Project in sight and the development 
in parallel of numerous activities on natural resources exceeding the 
geographic framework of arid regions, it became clear to both Kovda 
and myself that the Secretariat had to be reorganized. A n Advisory 
Committee for Research on Humid Tropical Regions had been set up in 
1956 and a programme, which was still a bit confused but full of 
possibilities, was underway in this climate zone. A major project was in 
preparation with F A O to prepare the Soil M a p of the World (this 
programme was to last seventeen years). A n interesting programme 
headed by Fournier d'Albe was focused on natural hazards, primarily 
earthquakes, and activities in the field of geology were about to take a 
leap forward with the setting up of the International Union of 
Geological Sciences ( IUGS) , within the framework of I C S U . In 
addition, and because of the increase in projects supported through the 
Technical Assistance and Special Fund programmes of the United 
Nations, a suitable management unit needed to be created, which Stretta 
was to head. 

Kovda decided to group all these initiatives into a Division of Studies 
and Research on Natural Resources, and appointed m e director. The 
goal was to group the main scientific disciplines involved in the study, 
rational utilization and conservation of the Earth's terrestrial resources, 
without favouring any given field. But a totally unexpected event 
occurred that disrupted these plans, at least in part. 
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Chance encounter in Athens 

Under the Major Project, close cooperation had been built up with a 
number of scientific N G O s , which received financial and other support 
to prepare meetings and publish studies. A m o n g them, the International 
Association of Scientific Hydrology (later renamed the International 
Association of Hydrological Sciences - I A H S ) , which had been set up 
before the Second World W a r within the I U G G , and which included 
'scientific' in its denomination so as not to be confused with thermal 
springs resorts and water divining. 

This Association was extremely efficient in organizing conferences on 
specialized topics throughout the world and regularly published the 
conference reports bound in bright red, which was rather surprising 
considering the subjects covered. The Association's Secretary-General 
was a Belgian hydraulics engineer by the name of Léon Tison, a 
professor at the University of Gent. Tison was a pleasant and jovial 
person, always willing to lend a hand, w h o was well respected by all 
w h o knew him. H e had even mobilized his wife and children to help 
him with the day-to-day management and the mailing of the 
Association's m a n y publications. In October 1961, and on the 
recommendation of the Advisory Committee, w e helped him organize a 
symposium in Athens on a topic that was attracting increasing interest: 
groundwater resources in arid zones. The symposium was attended by 
some 120 specialists from around 30 countries. 

During the meeting, Tison asked m e if I would be willing to talk with a 
American w h o m he was having trouble understanding, and whose 
proposals seemed to be more in line with Unesco's work than with that 
of the Association. A rather massive m a n approached us, expressing 
himself rather indistinctly in a deep, muted voice. Tison, w h o was very 
busy with the symposium and w h o did not speak English too well, soon 
left m e alone with this person, w h o seemed a little embarrassed, not 
knowing w h o he was talking to or from what angle he should approach 
what he had to say. This was m y first contact with Raymond Nace, head 
of hydrogeological research at the U S Geological Survey in 
Washington. This chance encounter in Athens was going to give a new 
twist to Unesco's scientific programmes for a long time to come. 
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Léon Tison, the dynamic Secretary-General 

of the International Association of Hydrological Sciences, 
was one of the principal actors in the launching of the Decade. 

80 



Photo USGS 

Fig. 20 

Raymond Nace, hydrogeologist at the 
U S Geological Survey. To him, more than any other, 

goes the credit for conceiving and shaping the Decade. 
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Nace told m e about a small brochure he had written on hydrology at the 
request of a working group in Washington. The text focused on the 
global nature of hydrology and the hydrological cycle and also on the 
universality of water-related problems. It also listed the benefits that 
could be expected from an international programme in terms of 
collecting data and information, making progress in the field of 
hydrology, training hydrologists and improving recognition of the 
profession. 

H e then starting talking rather confusedly about the technical content of 
such a programme, to be organized over a ten-year period - the word 
'decade' was only mentioned in passing. H e starting listing a very long 
catalogue of all kinds of questions relating to measurement, observation, 
compilation, evaluation, quantification, qualification, technology, 
economics and the environment, all linked to the water cycle and to both 
ground and surface water. In contrast, possible ways to implement such 
a vast programme were almost entirely missing, and this was what 
motivated the approach of Nace. A n d the prudence of Tison as well. 

Right from the first I was taken with the proposal. The idea of setting up 
a realistic international programme starting from these wildly ambitious 
dimensions seemed to m e to be both exciting and possible. This of 
course encouraged Nace, w h o fully agreed that a rigorous selection 
would have to be m a d e from a m o n g all the possible avenues of 
investigation he had listed. To tell the truth, I was not totally surprised 
by his proposal, even though it far exceeded anything that had been 
imagined up to that point. In effect, in 1952, E C O S O C had asked the 
Secretary-General to encourage the creation of more databases on 
hydraulic resources...and to promote the exchange on a worldwide scale 
of knowledge and experience acquired in this field. 

Even before this first chance encounter with R a y m o n d Nace, I had 
listened to talk about the possibility of creating a hydrology programme 
during a symposium on drought organized with the help of the Major 
Project at I U G G ' s annual General Assembly held in the summer of 
1960 in Helsinki. At that time and especially in the context of this huge 
assembly, the attending hydrologists expressed the frustration they felt 
in regard to the enormous success of the International Geophysical Year 
(IGY,1957-58), organized under the aegis of the International Council 
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for Science (ICSU). They had pointedly not been invited to participate 
in this event, the results of which were being lauded widely. 

A n d during the R o m e symposium on climate change held just a few 
days before the meeting in Athens, Luna Leopold, in an address 
curiously entitled 'The M a n on the Hill', proposed the creation of a 
programme to observe the changes over time in a series of small 
drainage basins around the world, which he called the 'watch network'. 
This prefigured one of the elements of the wide-ranging project 
presented by Nace. 

I of course had neither the authority nor the mandate to engage Unesco 
in such a massive enterprise. The intergovernmental character of Nace's 
proposal seemed obvious to m e , and the subject matter concerned 
several organizations of the United Nations system. Moreover the 
political component of the proposal could not be ignored, especially at 
the time. Because Nace's proposal was interesting from both a scientific 
and practical standpoint, and appeared important for the Organization, I 
tried to find a w a y to take it forward towards a realistic goal. 

I told Nace that the United States' representative on Unesco's Executive 
Board needed to present an official proposal in order to sound out the 
reactions of the other countries, and set possible preparation procedures 
in gear to implement a programme at the scale desired. Following the 
method that had just been employed for oceanography, I suggested it 
would be a good idea first to organize a world conference of specialists 
on the subject, in order to identify the objectives, contents and 
mechanisms for such a programme, and then follow this conference 
with an inter-governmental conference to officially adopt it. 

Nace carefully noted everything I said, which was a completely 
unknown territory for him. I afterwards thought that I had surely 
frightened him more than encouraged him by this peek into international 
bureaucracy. After updating Tison about our conversation and m y 
impressions, I left Athens without thinking too m u c h more about its 
outcome. 
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A commitment for the future 

Exactly one month later, Unesco's Executive Board met in Paris to 
discuss the scientific part of the Organization's future two-year 
p rogramme for 1963-1964. George Shuster, the American 
representative, asked for permission to speak right away and I was 
immensely surprised to hear him declare with a solemn voice that the 
United States was very worried about the enormous problem of 
satisfying the growing demand for both domestic and industrial water 
caused by the rapid growth of world population. H e stressed that 
hydraulic resources were a global concern and that not enough was 
known about the subject. H e concluded his speech by announcing that 
the United States would be submitting a draft resolution aimed at 
developing concerted international research and programmes of training 
in the field of scientific hydrology. 

In effect, Shuster requested that the two-year programme include an 
inter-governmental conference to identify the means for promoting the 
cooperation necessary in this field, to be preceded by a meeting of 
experts to prepare the groundwork. This was precisely the procedure I 
had suggested one month earlier to Raymond Nace, w h o decidedly had 
not lost any time in Washington! 

The draft resolution stated that the water available in a given country 
depended on its circulation over the entire globe, and that for this reason 
it was a particularly appropriate domain for international cooperation. It 
confirmed that the United Nations, W M O and I A H S were the main 
organizations that should be involved in such an effort. Strangely 
enough, no reference was made to water for irrigation, which consumes 
two-thirds of the water drawn off the world over, and F A O was not even 
mentioned. Nor was W H O , despite the fact that it was the leading 
organization responsible for drinking water. 

The American proposal immediately received the support of the 
representative of the United Kingdom, w h o requested that Unesco's role 
be clearly defined, and then that of the representatives of India, Germany, 
Pakistan, Morocco and Brazil. O n behalf of Brazil, Paulo Carneiro 
insisted that F A O be added, but W H O remained forgotten. At this stage of 
the discussion, I was probably not the only one w h o was slightly 
apprehensive about what the Soviet representative was going to say. 
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It did not come as a surprise when the Soviet representative took his 
usual stand at that period in history, requesting that all the 
Organization's scientific activities be focused on disarmament, adding 
in passing that water, a m o n g other subjects, could be considered from 
this angle. But w h e n K o v d a spoke, he expressed the Secretariat's 
cautious but real support, and the resolution was adopted without further 
discussion. The cornerstone had been laid for what was to become one 
of the great scientific programmes of Unesco. 

13. Mobilizing scientists and diplomats 

If the principle itself and main objectives of a global programme n o w 
appeared to have been acquired from a political standpoint, nothing had 
been said about the programme's content indicating a general consensus 
among the hydrologists themselves. Fortunately the preparatory work 
had already begun within the scientific community. 

W h e n the Executive Committee of I A H S met during the Athens 
conference, Tison had invited Nace to briefly present his project. 
Because it had been favourably received, Tison wrote to his official 
contacts in the academies of sciences in forty-five countries to obtain their 
opinion, and also decided to publish Nace's proposal in the Association's 
news bulletin. In the year that followed he received answers from twenty-
seven countries, almost all of which were European. 

Australia, Austria, Belgium, Canada, Denmark , Egypt, Germany, 
Finland, France, Greece, Hungary, Ireland, Italy, Japan, Norway , 
Netherlands, Poland, Spain, United K i n g d o m , United States and 
Yugoslavia all expressed, to a greater or lesser extent, their real interest 
in the international programme. Although more reserved, India, Israel, 
Pakistan, Sweden and Switzerland were not opposed to the programme 
and only the U S S R stated that it did not see the necessity of such an 
initiative. 

The community of hydrologists, primarily from industrialized countries, 
had n o w been informed and were for the majority in favour of the 
programme, although the possible contents of a concerted programme 
remained completely to be defined. 
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Preparatory work by the Americans 

The Americans had already been working on the problem. Hydrologists 
from several government departments had been concerned about the 
lack of attention being paid to their field for some time. The decision to 
take the project to Unesco was probably unexpected, but had been taken 
in just a few days' time, thanks to the work of Nace and Leopold, with 
the go-ahead of the State Department. 

In June 1960, the Federal Council for Science and Technology set up an 
ad hoc group on hydrology, which was chaired by Walter Langbein of 
the Geological Survey and was composed of a half-dozen specialists 
from the main agencies concerned, such as the Department of 
Agriculture, the Meteorological Department and the National Science 
Foundation. This group was also well aware of the success of the 
Geophysical Year, but felt that an 'international year' would be far too 
short to engage all the countries involved in actions demanding long 
periods of observation. It is probably this group that first spoke of a 
'decade' in English. A n d it was this group in particular that asked Nace, 
when it learned of his personal interest in the international aspect of the 
subject, to draft a report on what might be covered by such a 
programme. 

Nace consulted many specialists during the preparation of his report, not 
only in the official departments of the capital and in several states, but 
also specialists from numerous universities, associations and 
foundations. H e also contacted individual scientists on a personal basis. 
The report presented the entire spectrum of problems related to 
hydrology. It was approved by the Federal Council at the same time that 
Nace presented it in Athens, obviously with the State Department's 
approval. The latter considered it excellent ground for 
intergovernmental cooperation where the United States could affirm its 
advanced scientific capabilities. 

The Federal Council underlined the need to select and then confirm the 
proposals for the programme. Running the risk of fouling up the 
procedure, it consequently contacted two separate entities. One of them 
was a subcommittee on hydraulic resources headed by Luna Leopold 
and set up under the Council's authority, with representatives of 
government departments as its sole members. The other body was a 
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rather large ad hoc committee of the Academy of Sciences created at the 
beginning of 1962 with S verre Pettersson, a geophysicist from the 
University of Chicago, acting as chair. 

The second committee was composed of eminent and influential 
scientists w h o proffered their support, such as Roger Revelle, 
Oceanographer and Advisor to the Secretary of the Interior, Walter 
W h i t m a n , Scientific Advisor to the State Department, Francis 
Reichelderfer, Director of the Weather Bureau, T o m Malone, Chairman 
of the American Geophysical Union, and several others, in addition to 
Luna Leopold, Gilbert White and Ray Nace himself. Because it was not 
possible for these two committees to concretely draw up a c o m m o n 
programme, Nace was asked to set up a small team of around half a 
dozen researchers to help him draft it! In the end, this energetic 
mobilization on the part of the Americans gave legitimacy and strong 
support to the launching of the future International Hydrological Decade 
in the United States, and to a certain extent elsewhere as well. 

For the Secretariat, the first thing that had to be done was to reach an 
agreement with the Americans concerning the principles, procedures 
and schedule to ensure that what had up to that point been their project, 
became Unesco's project. In April 1962, Kovda travelled to Washington 
to clarify questions of a diplomatic and institutional nature with both the 
State Department and the A c a d e m y of Sciences. H e also wanted to 
assure the Americans of his total personal support for the project as well 
as that of the Organization. I followed up this initiative in M a y , and 
during an important meeting organized by Leopold at the Department of 
the Interior, w e came to a complete agreement regarding what was to be 
accomplished in the six months to follow, leading up to the General 
Conference. 

The schedule included in particular provision for an in-depth exchange 
of views with the Advisory Committee on Arid Zone Research during 
its meeting to be held in Tashkent in August, followed by consultations 
in M o s c o w . After this, Nace was to work in Paris in the summer to 
prepare the documents that would allow the General Conference to take 
the decisions needed. During the conference, the American delegation 
would provide appropriate support and also provide support for other 
international organizations, and for W M O in particular. 
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Fig. 21 
Luna Leopold, shortly before his nomination as 
Chief Hydrologist of the U S Geological Survey, 

a post from which he played a decisive role in the 
Major Project on Arid Lands as well as the Decade. 
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I also tried to convince Roger Revelle, w h o wanted I C S U to play a 
major role in the undertaking, just as it had during the I G Y , that it would 
be more efficient to work directly with I A H S , the only truly competent 
ICSU association in the field of hydrology. I was persuaded that if ICSU 
led the way , the active participation of developing countries would be 
discouraged, and Unesco would be deprived of a good part of the credit 
it could hope to obtain from the project in other countries. In short, the 
outcome of the trip was very positive, in that everything had passed as 
envisaged. René Maheu , the interim Director-General, was immediately 
informed as such. 

I also met with M a x Köhler, head of the W M O Hydrological 
Meteorological Commiss ion. The Executive Council of this 
organization met while I was there and I was asked to briefly explain 
our intentions to it, which were generally well received. But a few 
members were rather disturbed by the fact that Unesco alone was to take 
credit for the sudden interest in hydrology, and the Soviet delegate, M . 
Zolotukhin, Director of the U S S R Hydrometeorological Service, 
immediately requested that the project be considered a joint 
undertaking. Neither the W M O Secretariat nor myself were in favour of 
this because this, because of the additional administrative burden that 
would have resulted for an initiative that was already complex and of 
long duration. In the end, Secretary-General Davies was asked to remain 
in close contact with Unesco to ensure that W M O completely fulfilled 
its role in the project, possibly including joint management. This 
arrangement could but satisfy all concerned. 

Agreement with the Soviet Union 

A s agreed, preparation of the Hydrological Decade was discussed at 
Tashkent in the presence of Leopold, Nace, Kovda and representatives 
of F A O and W M O . The Advisory Committee on Arid Zone Research 
issued very clear views on the objectives and major components of the 
programme drawn up, conferred additional international legitimacy to 
the project and reinforced its continuity with the Major Project, 
inasmuch as 'the problems of water are usually more acute in arid 
zones', as the Committee candidly pointed out. The Committee declared 
its preference for a programme covering all natural environments and all 
factors of the hydrological cycle and strongly recommended the setting 
up of national committees and major training programmes. What is 
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interesting is that these talks took place on Soviet territory in the 
presence of many Soviet scientists, whereas the U S S R had still not 
removed its initial reservations concerning the project. 

This last point was really capital, if only because of the immensity of the 
Soviet Union and the role it plays in the balance of water on the planet. 
The stop w e m a d e in M o s c o w probably had a decisive influence. 
Through the intermediary of the all-powerful Academy of Sciences, 
where he had the entry, Kovda arranged a meeting between Leopold, 
Nace and Zolotukhin. A number of persons accompanied Zolotukhin, 
including Valentin Korsun, who would come to play a major role later on. 

Times were difficult and the initial contact was rather cold. Kovda 
wasn't there. I did m y best to lighten the atmosphere and Leopold took 
over with his usual warmth. It was fascinating to see these two 
enterprising Americans, members of a geological service primarily 
dealing with groundwater, trying to convince a group of very cautious 
Russians responsible for meteorological and surface water problems. 
After lengthy interchanges, sometimes rather technical, and during 
which cognac and zakuskis magically appeared, our Soviet counterparts 
totally acknowledged the necessity for an international programme and 
proposed adding a more in-depth study of specific phenomena that 
interested the Soviet Union, such as the permafrost and sudden riverbed 
displacement. They declared they were ready to effectively support 
implementation of the project. There was only one point of contention, 
but it was not by any means minor. They wanted the project to be a 
joint W M O / U n e s c o undertaking, W M O being their reference 
organization. Since this question exceeded the scope of the meeting, it 
was set aside for later on, and the encounter ended on an 'entente très 
cordiale'. 

The next step was to prepare the documents that would help obtain the 
General Conference's approval to hold the two meetings in 1963 and 
1964 recommended by the Executive Board. But here, the conventional 
procedure was to take place in two phases. In order to have the 
programme examined by the most qualified advisors possible, the Board 
requested, as an experiment, that commissions of experts be convened a 
week before the General Conference in order to prepare the General 
Conference decisions. The hydrological programme was one of four 
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topics chosen for this exercise. The documents to be prepared were 
going to be scrutinized by a group of experienced hydrologists and not 
just by the usual delegates. Careful attention thus had to be paid to the 
drafting of these documents. 

An effective troïka of consultants 

Very fortunately, and as had been agreed, Nace accepted to come to 
Paris for over a month to help. But in light of m y experience with the 
Major Project and in keeping with the spirit of our discussions in 
M o s c o w , I felt it was indispensable to call in a Soviet expert to help 
prepare the documents, to accentuate the accord of the two 
'superpowers' of the day. Kovda thought so too and called in someone 
from the executive management group of the Hydrometeorological 
Department, w h o was none other than Korsun. With a view to further 
smoothing rough edges and diversifying the points of view, I also asked 
Jean Rodier, head of the Hydrological Department of the French Office 
of Overseas Scientific and Technical Research ( O R S T O M ) , to complete 
the team. 

During their weeks of working together, this trio of consultants were to 
display a remarkable spirit of cooperation and a great desire to achieve 
results. This said, everything would appear to conspire to separate them: 
nationality, mother tongue, and more importantly experience. Nace was 
a hydrogeologist and was only familiar with the United States. Korsun 
only dealt with surface water and only knew the Soviet Union. But 
fortunately Rodier was familiar with Africa and the problems of 
developing countries. H e was convivial and brought a touch of lightness 
to the interminable discussions that often took place in m y office, m y 
only contribution being simply to keep the discussion from getting 
bogged d o w n in too much technical detail. O n his part, Korsun had a 
great deal of c o m m o n sense and despite his rather austere manner, was 
not devoid of humour, however subtle, which sometimes nonplussed 
Nace a little. 

Nace was happy. Happy to see progress being made in what was 
probably the ultimate dream of his professional career. Happy also to 
find himself in France, a country he had help liberate in 1944 on the 
beaches of Normandy, where he acquired a hearing impairment from the 
din of combat. A country that he also considered to be the principal 
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birthplace of hydrology. The history of this field was like a real hobby 
to him; he just couldn't stop talking about it. H e went back as far as the 
Bernard Palissy's Discours admirables sur la nature des eaux et des 
fontaines ('Wonderful discourse on the nature of waters and fountains'). 
H e revered Pierre Perrault, whose name seems to have been eclipsed in 
France by the celebrity of his brothers, but whose experiments in the 
upper Seine river basin refuted the error perpetuated since Aristotle, 
according to which rain alone was not enough to supply watercourses. 
Nace scarcely spoke in French but he read it well and searched for 
Perrault's L'origine des fontaines ('Origin of fountains'), which he 
considered to be the founding work on hydrology, at the book seller 
stands along the banks of the Seine in Paris. H e also searched for 
Mariotte's Traité du mouvement des eaux ('Treatise on the movement of 
waters and other fluid bodies'), confirming that aquifers are created by 
rain. Each time he came over, he always had a new project in mindgoal, 
such as asking m e to find the place where was kept the tiny bulb 
containing the few drops of water that Lavoisier produced by synthesis. 
Or again he would travel to Dijon to search for the 'public fountains' 
that had allowed Darcy to discover the law of mathematics governing 
groundwater flow. 

The work of the three consultants primarily consisted of drafting a 
strategic document to convince the commission of experts that was to 
meet at the beginning of November of the merits of an international 
programme, without attempting to precisely define either its content a 
task for intergovernmental meetings - or the mechanisms for its 
implementation, which is always an extremely delicate question. A 
second rather short text was also needed to give an idea of the topics 
that could be included in the proposals the Secretariat would have to 
write up for the preparatory conference of specialists planned for 
February or March 1963. 

A list of the major hydrological questions was consequently drawn up; it 
included the following nine topics: hydrological networks, discharges of 
rivers, changes in riverbeds and sedimentation, precipitation, 
evaporation, groundwater, water balance of basins, hydrological 
forecasting and m a n ' s impact on continental waters. It was also 
necessary to show that the question of coordination had not been 
forgotten, by briefly recalling the experience of the Advisory Committee 
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on Arid Zone Research and that of the Intergovernmental 
Océanographie Commission (IOC), suggesting at the same time that 
something more suitable could be created, such as a committee that was 
both scientifically competent and politically representative, without 
striving at this stage to further define this new 'creature'. 

Hydrology specialists at the General Conference 

The Committee of Experts on Scientific Hydrology brought together the 
representatives of 25 countries and was chaired by Stevenson Buchan, 
Assistant Director of the British Geological Department. The 
Committee's rapporteur was none other than L . Ben O s m a n , the 
Tunisian member of the Advisory Committee on Arid Zone Research. 
The Vice-Chairmen were Emil Mosonyi of Hungary and A . Sanchez 
Diaz of Argentina, w h o was also a m e m b e r of the Advisory Committee. 
M a n y participants were also familiar with the work of I A H S and were 
largely in favour of the project. The meeting was opened by a speech for 
the occasion given by René M a h e u , w h o was to be elected Director-
General a few days later, as Vittorino Veronese's successor. For the 
very first time, M a h e u made a distinction between what a concerted 
international research programme organized among M e m b e r States 
would consist of and what Unesco should provide in any case in terms 
of training and information exchange in the field of scientific hydrology. 
H e thus anticipated an American proposal requesting that Unesco 
undertake this latter activity starting in 1963, long before the launch of 
the Decade itself. 

The Committee of Experts largely approved the proposals contained in 
the working documents and in the Advisory Committee's report. While 
showing interest in the ideas developed concerning the detailed contents 
of the programme, the Committee refrained from discussion on this 
subject and invited the General Conference to follow suit. The 
representatives of the United Nations, F A O , W M O , I A E A and scientific 
N G O s naturally expressed the importance each attached to the project, 
but primarily from a technical standpoint. The Committee pointed out the 
necessity for these organizations to work together in close collaboration, 
and especially with W M O and I A H S , but also clearly stated that the 
responsibility for developing the Decade should belong to a single 
organization, Unesco. It concluded its work by proposing to the General 
Conference two resolutions and a detailed work plan for 1963 and 1964. 
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The Programme Commission chairman asked Sanchez Diaz to present 
the report of the Committee of Experts, which constituted the essential 
basis for discussion. H e then gave the floor to the representatives of the 
United Nations system. For the United Nations, M r . Luker focused on 
the role of coordination devolved by E C O S O C to the Water Resources 
Development Centre in N e w York, requesting in fact that Unesco not 
enter into any cooperation agreements with other specialized 
institutions. For F A O , A . Orbaneja pointed out his agency had around 
sixty hydrologists working throughout the world and that effective 
coordination could consequently be ensured at the appropriate time. The 
I A E A representative pointed out the growing importance of using 
isotopes in hydrology and the cooperative efforts this agency was 
engaged in with W M O and F A O . Taking a more offensive stance, 
W M O ' s Oliver Ashford declared that the A C C had the main 
responsibility for all aspects of surface hydrology, because six of the 
nine problems suggested for the contents of the Hydrological Decade 
were already part of the A C C programme. 

Only a few delegates took the floor in the discussion that followed: 
U S S R , Netherlands, Austria, France, United States and United 
Kingdom. The Programme Commission evidently felt that the 
Committee of Experts, which had just spent three days on the subject, 
had already settled everything. The Soviet delegate, Academician 
Sissakian, simply stressed the importance of resolving hydrological 
problems, without changing his country's position, which had been 
officially expressed in writing and which requested that a standing 
U n e s c o - W M O advisory committee be set up and that the 
intergovernmental meeting of 1964 should also be organized on a joint 
basis. 

In contrast, the delegate of the Netherlands wanted to see all 
coordination work performed within the framework of the United 
Nations. The American delegate, M . Piatt, calmed the fears of many by 
requesting that the programme be limited to 'scientific' hydrology, 
stating that it should be presented as Unesco's contribution to the United 
Nations Decade for Development, which was in the embryonic stage. At 
the end of the discussion, the Assistant Director-General, Malcolm 
Adiseshiah, felt it would be a good idea to add that the meeting of 1964 
would "possibly be organized jointly with W M O " . 
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In the end, the General Conference adopted a resolution approving the 
preparatory meeting of 1963, the intergovernmental meeting of 1964 
and initial training and information-exchange actions to c o m m e n c e in 
1963. Another resolution was passed inviting M e m b e r States to prepare 
themselves for the future programme. O n e year after the initial 
American proposal, there remained another two years of preparation 
before the Hydrological Decade was formally launched. O n e cannot 
help but think that if the Committee of Experts had not met before the 
General Conference - a once-only experiment - the atmosphere would 
have been quite different and discussions far more difficult. 

14. Hydrology, meteorology and hydraulic resources 

The definition of the term 'hydrology' used in the documents and 
discussions was that of the American hydraulics engineer, V e n Te 
C h o w : hydrology is the science of the waters of the earth, their 
formation, distribution and circulation, their physical and chemical 
properties and their interaction with the global environment, including 
living.beings. The field of hydrology thus embraces the entire history of 
the water cycle on earth. 

Even though detailed, this definition nonetheless causes 
misunderstandings. It covers water that is present in the atmosphere in 
the form of vapour and clouds, the study of which more specifically 
concerns meteorology. It would appear to view the hydrological cycle as 
a natural phenomenon, whereas it has been extensively modified by the 
exploitation of hydraulic resources. It is not surprising, therefore, that 
both W M O , responsible for meteorology, and the United Nations, 
focusing on social and economic development, were concerned by the 
unexpected initiative taken by another organization in this field. 

But it must be recognized that confusion is rife in public opinion and 
public debates as soon as the question of water is raised. This is still the 
case today because everyone thinks he or she is aware of the problems 
relating to water, which is as ordinary an element as it is vital. O n e 
constantly reads in the press that over 96% of water is found in the 
oceans, which doesn't get us very far, and that almost all fresh water is 
buried deep beneath the ground or is locked in ice, which gets us 
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nowhere at all. Regions with too m u c h water, such as Bangladesh can 
not be compared with arid zones, where water is scarce. The impressive 
flow-rate of the A m a z o n River is no help in combating drought in the 
Sahel. Aquifers are not independent of neighbouring watercourses. 

Quantity is one thing, quality another; potable water is usually obtained 
following treatment, which is not free of charge. The price of water is 
often confused with its cost, and demand with supply. Domestic and 
industrial uses are not distinguished from agricultural uses. Two-thirds 
of all water drawn off is used in irrigation, but there is a confusion 
between the water 'drawn' from rivers or groundwater tables and the 
water 'consumed', i.e., the water that evaporates from irrigated lands 
and cannot be recovered downstream. A n d finally, there is a general 
tendency to ignore that the rain and snow that falls on the ground and is 
absorbed by vegetation is not accounted for in evaluating a country's 
'water resources', even though this precipitation maintains the 
biosphere. In French w e speak of 'hydraulic resources', a traditional 
term that brings to mind the fact that piping is usually needed to transit 
water ('aulos' in Greek means pipe). This appellation in French is 
semantically more correct because precipitation cannot be run through 
pipes! 

Impossible global centralization 

In the over-populated and increasingly artificial world of today, 
accessing hydraulic resources via the widest possible range of 
technologies has become a major challenge for development and 
sometimes for survival. Water resources are thus a key concern 
internationally and because of their multiple political, economic and 
social aspects, the United Nations itself needs to be involved in the 
issue. In this regard, the initiatives taken in N e w York in the early 
1950s, primarily by Father de Breuvery, were fully justified because 
they allowed the principal players of the U N system to learn about these 
resources and work together based on an overall view of the situation. 
This is indeed what occurred over a period of several years. 

But the activities of various organizations and operations in the field 
continued to expand. Regional Economic Commissions resolutely 
engaged in integrated river basin development would not hear of being 
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SCHEMA ÛUCyCLÉ HY DRÛLOCrlQ UE 

Fig. 22 
In the global hydrological cycle, more than three-quarters of evaporation 

comes from the oceans. O n land, its principal component is evapo-transpiration 
from plant cover. Under ground, the groundwater level declines towards the 

ocean. The real-life situation is evidently more complex with enclosed 
or deep-lying groundwater reserves. 
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chaperoned by the N e w York-based services and units of the United 
Nations. A n d despite an increase in personnel, the newly created Centre 
couldn't pretend to impose its views on everyone in such a vast field. Its 
ambition to centralize and be the first to examine requests for technical 
assistance to ensure coordination, expressed during the summer of 1959 
at a meeting in R o m e of the A C C ' s Subcommittee on hydraulic 
questions, only elicited reservations on the part of its partners, w h o 
nonetheless were ready for open cooperation. 

The U N Water Resources Development Centre pursued its o w n 
trajectory, presenting its report to E C O S O C every two years while 
looking for ways to strengthen its role. In April 1962, it was entrusted 
with the task of proposing a 'priority programme for coordinated action 
in the field of water' to be included in the United Nations Decade for 
Development. A paternalistic attitude prevailed. W h e n I was in N e w 
York the following month, some of Centre's staff explained to m e 
without any hesitation that since the future Decade interested several 
specialized institutions, it should be 'coordinated' by E C O S O C , ... with 
the support of the Centre! 

But the priority programme requested had to be prepared, and a meeting 
of all interested parties was organized at Unesco's Headquarters for this 
purpose. The Centre drafted a report with the help of a few specialists, 
such as M a x Köhler and Georges Drouhin, and presented it to E C O S O C 
in the summer of 1963. This report proposed three priority actions: 
national surveys to determine water demand and resources; 
consultations and interventions on international river basins in 
developing countries; in-depth groundwater studies as a preliminary to 
exploitation. 

E C O S O C acknowledged the report "with satisfaction", but asked the 
Secretary-General to study these proposals further, by calling in the A C C . 
The report was thus reworked and improved, notably concerning training 
questions, during the Subcommittee meeting held in Vienna in August 
1963. It was further revised during another meeting held in R o m e in 
January 1964. The revised report was resubmitted to E C O S O C in March. 

The report primarily focused attention on the need for coordination, and 
the situation evolved very quickly. During its meeting in M a y , the A C C 
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came to the conclusion that the Centre (for Water Resources 
Development), as it had been set up until that time, was no longer the 
best mechanism for resolving the coordination problems raised and that 
in consequence it would refer the issue to its Subcommittee. In July, the 
Secretary-General proposed to E C O S O C that the Centre again become 
part of the Resource and Transport Division and that the Director of this 
Division assume responsibility for Centre operation. 

The ambitious attempt to set up a centralized structure in N e w York to 
stimulate and coordinate work on the ensemble of water-related 
problems, a sort of 'World Water Organization', was thus reduced to 
rather modest dimensions. But beyond the persons involved, these 
happenings above all underline that water-related questions were taking 
on increasing importance within the United Nations system. It also 
highlighted the confusion that still exists today between the study of 
hydrological phenomena and fluid mechanics and the formidable 
challenge that represents the development of hydraulic resources. 

Between sky and water.... 

O f a very different nature are the relations between the two disciplines 
of the natural sciences that are hydrology and meteorology. 
Etymologically, meteorology is the study of celestial phenomena, and 
consequently of clouds and the atmosphere. But clouds bring rain and 
snow and supply the planet's surface water and groundwater, which 
together comprise the field of hydrology. The boundary between the two 
is thus not always evident. However, because meteorology attempts to 
forecast the weather and depends on large-scale phenomena, it has been 
the subject of organized international cooperation for the past 130 years. 
A n informal 'International Meteorological Organization' ( I M O ) was set 
up at the first conference on meteorology held in Vienna in 1873, 
followed by a 'Conference of Meteorological Department Directors' 
held in Munich in 1891. This corporative origin strongly marked that 
which followed and it was only in 1951 that an intergovernmental body, 
the World Meteorological Organization, saw the light of day in Paris, 
becoming a full-fledged m e m b e r of the United Nations family. The first 
Congress of this new specialized institution took place that same year. 

Until that time, the Conferences of Meteorological Directors had not 
hesitated to deal with hydrological questions related to their work, 
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having created a Hydrological Commission precisely for this purpose. 
Curiously enough the Paris conference did not renew this commission 
but left hydrology questions to other specialist commissions, such as 
those focused on agriculture and climatology. The reasons for this 
omission are unclear. It m a y be that the new organization did not want 
to overload its activities in a field where others, notably the United 
Nations, were pursuing actions, or perhaps some countries had already 
expressed reticence concerning the question of hydrology, something 
that was to continue for a very long time to come. 

In any event this initial omission destabilized the W M O structure until 
1971 when , twenty years after its creation, the decision was finally 
taken during the sixth W M O Congress to set up a Hydrology 
Commission, without any further specifications. It is quite possible that 
if the W M O had set up this Commission in 1951, its existence might 
well have significantly complicated things for Unesco in launching the 
Hydrological Decade. 

The steps leading to the creation of this Commission read like a novel, 
one that I followed almost chapter by chapter during the W M O 
Executive Committee sessions, which also treated issues of cooperation 
with Unesco. In reality and from the very start, the W M O Secretariat 
was largely in favour of including hydrology in its mandate. Most of the 
M e m b e r States would not have objected, especially the U S S R and 
Eastern European countries, where the two administrations had already 
been combined in the form of 'hydrometeorological services or 
departments'. 

The other organizations of the United Nations system would not have 
objected either. In 1954, E C O S O C had already stressed the importance 
of hydrology and had invited U N organizations to work together in the 
field of hydraulic resources. With this in mind, the following year the 
W M O Secretariat presented proposals for extending its work into 
various aspects of hydrology during its the second W M O Congress, but 
the reaction of the Congress was somewhat cautious. A panel was 
however created, chaired by M a x Köhler, which was m u c h more 
audacious, concluding that W M O should assume the same 
responsibilities for hydrology as it did for meteorology. As a result of 
his work, the panel requested changing the W M O constitution and 
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renaming it the 'World Meteorological and Hydrological Organization' 
during the next Congress. 

The proposals of these specialists, although encouraged by the 
Secretariat, were too radical to be followed by the Executive Council, 
traditionally composed of the directors of meteorological departments. 
S o m e feared that the effectiveness of W M O in the field of meteorology 
would be affected by such a change, notably directors from countries 
where hydraulic issues were vital, such as Egypt, India and the 
Netherlands. These meteorology directors did not want to see 
themselves replaced by the more powerful directors of their national 
hydrology departments. Despite this, in 1958 the Executive Council, 
although it baulked at the idea of changing the constitution, agreed that 
W M O should accept the responsibility for all aspects of hydrology that 
implied meteorological considerations. This was a slightly hypocritical 
way of intimating the need to set up a commission, without actually 
stating that view. 

At the same time the proposals relating to hydraulic resources made by 
the panel of specialists were skilfully presented by the W M O Secretariat 
during the meeting of the A C C Subcommittee held in N e w York. The 
various organizations attending the meeting could only see the benefits 
of having W M O supervise requirements relating to hydrological data, 
measurements and methods, for which they had an increasing need as 
their operational actions grew. For Unesco, still involved at the time 
with the Arid Zone Programme, hydrological questions were essentially 
linked to data concerning groundwater, a field where the W M O was not 
looking to intervene. Following these discussions, the A C C itself stated in 
M a y 1958 that it was in favour of extending W M O activity in the field of 
hydrology, while requesting that possible duplication be avoided. The 
A C C even specifically stated that W M O could investigate the flow rates 
of rivers, springs, lakes and glaciers, sedimentation rates and water 
temperature and quality, but that is should abstain from carrying out any 
civil engineering works and from developing hydraulic resources. 

With such encouragements, the third W M O Congress, held in April 
1959, could scarcely do other than to set up a commission. But some 
delegates were still on their guard and only agreed to the creation of a 
commission on 'hydrological meteorology'. This unusual n a m e 
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apparently invented for the occasion led to various interpretations. 
Unfortunately it could only be changed during the next Congress, four 
years hence! But the Secretariat was strengthened in the interim by the 
addition of a hydrology section. The chair of the Commission was soon 
entrusted to an open and experienced hydrologist, M a x Köhler, whose 
first task was to clearly and realistically define the Commission's range 
of competences. During the fourth Congress held in April 1963, the 
Commission's name was effectively changed, but there was still some 
resistance and Köhler only succeeded in having it renamed the 
'Hydrometeorology Commission', which did represent some progress, 
however slight. 

Towards an entente cordiale in Geneva 

Under the circumstances it is not difficult to understand that the W M O 
Secretariat felt some bitterness in seeing the ease with which Unesco 
had plunged into a field as yet outside its institutional capabilities, even 
if the Arid Zone Programme had laid the way. In the beginning of 1963, 
and after the adoption by the General Conference of resolutions had 
opened the w a y for the preparation of the Decade, meetings were held 
with W M O to learn what role it wanted to play and to re-establish the 
spirit of cooperation that had reigned between the two Organizations 
until then. This was all the more necessary because Zolotukhin still 
wanted to attribute a major role to W M O in the Decade and some voices 
in the U S State Department wanted to set up a joint commission to 
manage it. This was not the opinion of either Leopold or Nace, nor was 
it mine, because such arrangements slow down processes and inevitably 
lead to misunderstandings. The W M O Secretariat was not in favour of it 
either. 

I went to Geneva in February accompanied by Léon Tison, w h o wanted 
to see general good will and understanding flourish among all partners 
involved and also confirm the independence of I A H S in relation to 
I C S U . Encouraged by the American scientific community, and based on 
the enormous success of the Geophysical Year, this body sought to hold 
a key position in this worldwide undertaking of a seemingly similar 
type. W e first met with W H O , an organization that until that time had 
not been associated with the project but which was in fact one of the 
major players in the field of water, handling all kinds of questions 
relating to water treatment, sanitation, water supply, groundwater draw-
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off and water-related illnesses such as malaria, bilharziasis, etc. Martin 
Kaplan, director of scientific projects, welcomed us warmly and promised 
that W H O would fully back the endeavour, to start with by sending one of 
its best sanitation engineers to the future meeting of experts. 

Things were obviously more delicate at W M O , where w e met 
colleagues with w h o m I had been in close contact for a long time, 
notably the Norwegian, Kaare Langlo, Technical Division Director, and 
the British engineer, Oliver Ashford, head of the research department 
and close collaborator of Arthur Davies, the Secretary-General. Neither 
of them hid their disappointment, confronted by a 'fait accompli' that 
they considered unjust. But their complaints were addressed as much to 
Tison as they were to m e and they wanted, above all else, for us to 
recognize the solid basis of their reasoning. They told us that W M O 
would not remain indifferent to implementation of the Decade but that 
they could not pronounce on the form of this cooperation, because this 
was to be discussed during their next Congress. Their quite reasonable 
but clearly resigned position was subsequently confirmed. 

In April 1963, the W M O Congress elected the Swede, Alf Nyberg, as 
President, as successor to the Frenchman, André Viaut. Both were 
courteous and well-informed persons easy to deal with. Both with a 
background in meteorological-department management, they completely 
understood W M O ' s hesitations and the ongoing dynamic at Unesco. 
Davies was also re-elected Secretary-General. H o w to tackle the field of 
hydrology was discussed at length, but the Congress did not succeed in 
setting up a hydrometeorology commission. Perhaps this reticence led to 
a more open attitude regarding Unesco's initiative. In any event, the 
W M O Congress clearly expressed its willingness to cooperate in the 
field of water, and with both the Hydrological Decade and the 
Development Decade. This led very quickly to the setting up by the 
Executive Council of a 'Panel of I H D Specialists', chaired by M a x 
Köhler, w h o n o w more than ever had become a key person in 
maintaining good relationships between the two institutions. W M O ' s 
constructive attitude resolved the risk that any serious problem might 
arise concerning the Decade management structure. 
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15. Defining the content and structure of the 
international programme 

It had initially been planned to hold a preparatory meeting of experts at 
Unesco in February 1963. However, at the request notably of the U S 
State Department, it seemed wiser to not hurry things and to hold the 
meeting after, and not before the W M O Congress. It must also be 
acknowledged that there was no hydrologist at Unesco Headquarters at 
the time and I had neither the technical competence nor the time to 
establish the Decade's scientific content. I was busy trying to obtain the 
consensus needed with a few countries and with other organizations on 
h o w the Decade should be launched, without neglecting other activities 
in progress, such as the Major Project. 

The simplest way was to ask for help from Rodier and consequently 
O R S T O M — a real nursery of researchers with experience in developing 
countries. Rodier helped recruit P. Touchebeuf, then Pierre Dubreuil and 
later on Jacques A i m é , w h o throughout the Decade provided precious 
technical assistance to a Secretariat that was still a mere skeleton. 

But the U S State Department also made other requests that were not 
appreciated by M a h e u , the Director-General. It did not want any 
reference made to the Decade management mechanism in the working 
document for the preparatory meeting because it felt that this question 
should be settled during the meeting of 1964 to be convened jointly with 
W M O . Above all, it was proposed that the Decade be implemented 
solely by a simple special committee of ICSU, as had been the case for 
the I G Y . M a h e u was well-aware not only of ICSU ' s merits, but also of 
its weaknesses. H e was willing to back the creation of a scientific 
committee in parallel to that set up to advise the I O C - to wit, the 
Special (later Scientific) Committee on Oceanic Research ( S C O R ) , but 
he refused to entrust to the international scientific community, which he 
felt "was not as international as all that", the management of a project 
strongly oriented towards economic development in which all countries 
should imperatively take part, including the poorest nations. H e also felt 
there were very few analogies with the I G Y , a highly scientific initiative 
that had in fact been led by a handful of governments of industrialized 
countries. 
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A s w e have already seen, the question of ICSU' s role was not new, but 
there had also been a few misunderstandings. Its president was none 
other than the Belge, J. van M i e g h e m , w h o had previously chaired 
W M O ' s Commission on Atmospheric Sciences. H e obviously wanted to 
ensure a prominent place for I C S U in the new project, and also a strong 
link between hydrology and meteorology. In any event, these questions 
were settled during Maheu's trip to Washington in early April. 

Representative basins and Decade stations 

The preparatory meeting of experts took place in Paris at the end of 
M a y . It was clearly incumbent on the Secretariat to draft detailed 
proposals beforehand, which would reflect all the consultations that had 
taken place previously. This called for a considerable work of synthesis, 
which was also dangerous because the scientific and institutional stakes 
were very high. But things went well and the working document, 
initially drafted in French, was ready at the beginning of April. It was 
quite detailed and even exceeded what the meeting was capable of 
handling, in terms of both content and management. 

The bases for the scientific programme were defined during this meeting 
and included an inventory of knowledge, the standardization of 
observations and work methods, the setting up of basic networks, 
research on representative basins, specific research, training of 
hydrologists, and exchange of information. The major problems needing 
investigation were identified next, defining for each the detailed actions 
to be carried out. Included here were such aspects as stream flow, 
sedimentation and erosion, precipitation, evaporation, snow and ice, soil 
moisture, groundwater, water balance of catchment basins, water 
quality, hydrological forecasting, water quality, and last but not least, 
man ' s impact on all ofthat. A list was drawn up of the basic operations 
to be undertaken, notably for the networks, experimental basins and 
representative basins. 

Regarding networks, it was proposed to set up a number of 'Decade 
stations', possibly based at existing W M O synoptic stations, which by 
their very quality would provide a solid infrastructure for the 
programme. A group of field stations could then be selected to 
constitute a global system of 'reference stations'. I must admit that I was 
very much for the idea of creating Decade stations as a way of marking 
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the reality of the entire undertaking, both at the field level and in public 
opinion. Years later when the M a n and the Biosphere Programme was 
being set up, it was mostly due to the success of these symbolic sites 
that I was attached to the idea of creating 'Biosphere Reserves', beyond 
the more technical reasons that justified their existence. 

In terms of the organization and coordination of the Decade, on which I 
needed to concentrate m y attention, it was important to proceed slowly 
to avoid any misunderstandings or stir opposition. This was all the more 
important in that W M O had not yet held its Congress. But it was also 
essential to show that w e had deliberated on the subject and that w e had 
solid suggestions to put forward. From m y side, I knew of only three 
possible mechanisms for coordination: by setting up an intergovernmental 
commission where all the countries were represented, as was the case for 
oceanography; by creating a simple advisory committee as was done for 
the arid zone project; or by creating a special committee capable of 
obtaining major funding, like the one set up for the IGY. 

None of these seemed suitable to m e , and Kovda agreed. The 
participation of all M e m b e r States had to be ensured along with that of 
other organizations of the United Nations system and specific N G O s , 
such as I A H S and I C S U . But the Secretariat had to be kept at Unesco, 
and the coordination system created had to be light and effective in 
order to have real authority. 

The solution proposed included first of all a National Committee in each 
country, responsible for the participation of the country in the 
international programme, and a Decade Coordinating Council composed 
of 15 to 18 specialists nominated by the countries, themselves elected in 
rotation by the Unesco General Conference and basically representing 
all the National Committees. Representatives of Unesco, W M O , F A O , 
the United Nations, W H O , I A E A and I C S U would be invited to 
participate on equal footing in the Council, and ICSU would act as its 
scientific advisor. Finally, it was understood that Unesco would ensure 
the Secretariat, but that any of the other organizations on the Council 
could also collaborate in that task. A set up of this type might have 
seemed risky because nothing like it had ever existed before, but it had 
the advantage of giving satisfaction to all concerned everybody and was, 
in fact, rather simple. 
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T o ensure the preparatory meeting went smoothly, I felt it should be 
chaired by a recognized scientist familiar with international questions 
and also with Unesco. Edwin Hills, a renowned Australian geologist 
w h o had chaired the Advisory Committee on Arid Zone Research and 
w h o was organizing a major conference in Canberra on water resources, 
appeared to be the ideal choice for a task that just might turn out to be a 
delicate one. Opened by René M a h e u , the meeting brought together 
around one hundred persons, with specialists from 48 countries. A s was 
customary, the Bureau of the meeting represented the five continents. 
But it was not easy leaving past and future major players in the 
programme out of the game. A w a y was found around this by electing a 
Steering Committee composed of the Bureau, plus Nace, Korsun and 
representatives of France, Sierra Leone and the United Kingdom. 

The meeting was a pretty long one, lasting from 20 to 29 M a y , and was 
somewhat confused. Three working groups were set up to address three 
topics: basic data and networks, research, and education and training. 
This last topic was important because Unesco should immediately 
organize and implement training activities as a support mechanism. The 
other two working groups identified the principal work tools needed, 
such as the Decade stations and the various types of basins. Concerning 
the scientific programme itself, the activities proposed by all three 
working groups were compiled in a 'Draft Programme of the Decade', 
which consisted of a lengthy catalogue of 70 actions, methodically 
classed according to all the elements of the water cycle. This 
classification, which had been followed more or less since the 
beginning, did not necessarily allow for organizing research projects, 
but it was enormously useful for teaching and learning purposes. 

Almost exclusively attended by hydrologists, the meeting did not give 
m u c h attention to questions of organization. Rather, it was satisfied with 
approving the principle of the organizational proposals I had presented, 
notably in respect to the Coordinating Council, leaving it up to the 
intergovernmental meeting to be held the following year to decide such 
matters. But in fact, approval of the organizational principle represented 
quite a step forward because it was used as the basis for the agreement 
and was never again brought into question. 

The other organizations were also satisfied with this mechanism and made 
constructive statements. Father de Breuvery confirmed that some aspects 
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of the Hydrological Decade were complementary to the Development 
Decade. M a x Köhler, pointing out that the U N system had long ago 
entrusted W M O with the task of helping the hydrological services of its 
M e m b e r States, confirmed that W M O and its Commission were ready to 
participate in elaborating and implementing the programme. 

A wobbly gentleman's agreement 

But the W M O Secretariat — accustomed to a very technical organization, 
customarily working outside the glare of the media with a relatively 
modest budget — was obliged to gracefully assume its misfortune, as the 
following incident demonstrates. In July 1963 in Geneva was scheduled 
the United Nations Conference on the Application of Science and 
Technology to Development, where Unesco had to meet a serious 
challenge. While I was making the rounds of our partners and passed by 
W M O , Davies asked m e to come and see him. 

In his extremely courteous tone of voice, he mentioned that it would be 
a good idea to render the scientific activities of the United Nations 
system a little more consistent, and alluded to what appeared to him to 
be a few faltering steps in some of Unesco undertakings. H e first 
referred to a space programme, a very hot topic at the time, then to 
oceanography, and to the fact that in his opinion I O C was taking a 
dominating attitude. H e pointed out that oceanography, like hydrology, 
could not be separated from meteorology, whether concerning climate 
or water flow. 

In fact what he really had in mind to say was that in his view, the 
Decade preparatory meeting for the decade had gone way too far into 
the basic operations proposed for the various types of field stations, 
basins and networks, especially regarding everything that concerned 
'operational hydrology', which in his opinion was W M O ' s 
responsibility. I answered that there was obviously no question of 
Unesco setting out by itself on such a path and that indeed it was 
counting on W M O to fully participate in a joint effort. H e then stated 
that his Organization could not provide the human and material 
resources needed to "keep up with Unesco", and that unfortunately he 
would probably have to resign himself to seeing Unesco occupy the 
principal fields of geophysics. H e evidently thought that in a rationally 
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Fig. 23 
Sir Arthur Davies, Secretary-General of W M O , 

w h o would have liked his institution to have become 
a world geophysical organization, but w h o nonetheless 
took a constructive attitude in leading W M O to provide 

very effective support to the Decade. 
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designed United Nations system, W M O should be the world geophysics 
organization. 

This idea did not shock m e in any way , but given the realities of the 
time, I felt that perhaps Unesco did have a role to play as an initiator of 
programmes. It had promoted a research programme on arid lands for a 
dozen years, and was about to launch a similar initiative on water which 
would last for ten years. At the end of the Hydrological Decade, and 
apart from a few research or training activities that Unesco would 
probably continue, as it does in many other fields, W M O could freely 
and completely take over the field of hydrology. I added that the very first 
goal of the Hydrological Decade was to raise the scientific and social 
status of hydrology and that if W M O wanted to assume this function in 
the future, it should change its name and become the World Hydrological 
and Meteorological Organization. Davies smiled and said "fair enough". 
H e added that he was ready to take up this challenge, but that the task 
would be difficult. A n d indeed he did try, but did not succeed. 

Discussions and interviews at Berkeley 

The General Assembly of the International Union of Geodesy and 
Geophysics, to which I A H S belonged, was held in August at the 
University of California in Berkeley. This major world conference 
provided the opportunity to inform and obtain the opinion of m a n y 
scientists about the future Hydrological Decade, particularly during the 
General Assembly of I A H S itself, where the report of our preparatory 
meeting was widely commented upon. Tison, w h o was now sure of 
Unesco's intentions in his regard, but w h o was always looking for ways 
to protect himself and his Association from I C S U , praised the 
programme proposed and the international cooperation planned so 
highly that when he pronounced m y name, the Assembly gave a 
standing ovation, which was quite a surprise to m e . 

The question of an advisory committee of ICSU had not been resolved, 
but van Miegem proposed creating an inter-union committee within the 
I U G G , to be chaired by the Dutchman, Adriaan Volker, who had just 
been elected the n e w chairman of I A H S . This manoeuvre, a procedure 
inspired from above and not always welcomed by individual unions, 
was designed to avoid the creation of a special committee by ICSU. But 
as w e will see, in the end a special committee was created anyway! 
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The Berkeley meetings also provided the opportunity to renew 
discussions on the personnel required for the new programme. Kovda 
thought it would be a good idea to look for an American and was ready 
to give him a Russian assistant. H e already had a candidate, V . 
Rakhmanov of the Hydrometeorological Department. I had already 
interviewed several candidates proposed by Nace w h o m I didn't find 
suitable. I asked Leopold and Nace to work seriously on finding 
someone w h o not only had the technical capacity needed but w h o was 
also open to the world, a prerequisite for the position of Secretary of the 
Decade Council. 

They came to Berkeley accompanied by José D a Costa, a scientist of 
Portuguese origin w h o had worked in Angola and then immigrated to 
the States to enter the U S Geological Survey, where he specialized in 
groundwater modelling. D a Costa was a dynamic and imaginative 
person with a lively temperament and quick mind. In addition to his 
native Portuguese, he spoke fluent English, Spanish and French and 
seemed excited about the idea of coming to Paris. Agreement on the 
principle of his recruitment was rapidly acquired. However, he only 
arrived after the end of the year, having spent a little more time in Chile 
where he was teaching as part of the Arid Zone Programme. His 
Russian assistant, Rakhmanov, was also late in arriving on the scene. 

16. Intergovernmental ratification 

But there was no time to lose. A revised working document had to be 
prepared for the intergovernmental meeting to be held from 7 to 17 
April 1964. This document naturally had to follow the major lines of 
what had already been agreed upon. But the participating countries and 
organizations had been invited to make comments on the first draft and 
had done so with a flourish, including at Berkeley. N o fewer than 
twenty countries had transmitted technical remarks that had to be 
accounted for. The original document had to be completely revised and 
a new draft programme prepared. In addition, a proposal for the official 
legal framework for the Coordinating Council had to be prepared plus 
resolution projects plus budget and programme elements for submittal to 
the General Conference in the autumn! 

Ill 



From our viewpoint, the adoption of the Decade and Unesco's o w n 
biennial programme in hydrology were two completely distinct things. 
The Decade was a concerted international research effort on the part of 
the M e m b e r States themselves; it was a major scientific operation to be 
conducted by them, somewhat like the International Geophysical Year 
had been. The content of the Unesco two-year programme was 
customarily developed by its Secretariat. This programme could 
accompany the Decade, but the Decade, and more specifically its 
Coordinating Council, had no direct responsibility in relation to the 
programme, the content of which primarily consisted of organizing 
training actions, awarding study grants and ensuring a growing number 
of technical assistance projects in the field of water concerning 
individual countries and not all countries. But some of the scientists 
involved wanted the Council to play as large a role as possible or sought 
to give it the right to oversee the widest possible range of activities. 
Nace, for instance, wanted the Council to handle educational questions. 

The first intergovernmental conference on hydrology 
After intense effort, the working document was completely revised and 
ready in time for the meeting. Fifty-seven countries were represented 
this time at the intergovernmental level, but the representatives were 
exclusively hydrologists; diplomats were nowhere to be found! The 150 
hydrologists attending primarily worked for government departments 
and services. A president familiar with their needs had to be found, 
rather than a university professor. Volker, a hydraulic engineer w h o 
spoke fluent English and French in the bargain, fulfilled all the 
requirements for this position, provided that he would be willing to 
attend as a delegate of his country and not as I A H S chairman, which he 
readily agreed to do. H e was elected right after Maheu's welcoming 
speech to rounds of applause. Later events would soon show h o w wise 
this choice was. 

A s his side, the Bureau of the Council included Mosonyi from Hungary, 
Gandolfo from Argentina, Rifai from Syria and Faboumy from Benin, 
still called Dahomey at the time. A s for the preceding year, this Bureau 
was enlarged to become a Steering Committee, with the addition as 
before of Nace and Korsun, as well as Chéret (France), Penman (United 
Kingdom) and Hamamori (Japan). A committee so strongly oriented 
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towards the industrialized world would be practically unthinkable today, 
but it nonetheless possessed the capacity to make the extensive 
commitments needed in order to launch a major international programme. 

A n examination of the Decade's goals, conditions and basic operations 
did not bring about any major changes. The new 'Draft Scientific 
Programme', like the preceding analytical presentation, was organized 
according to the elements of the water cycle. It was adopted without 
modification. But the countries had been invited to submit concrete 
proposals concerning possible projects, and no fewer than 53 had done 
so. These proposals were copied so they could be examined during the 
meeting, turning the theoretical programme into a practical one. 

Three working groups divided up the task. The group focused on basic 
data was chaired by Jean Rodier, with James Bruce from Canada acting 
as rapporteur. The working group focused on inventories and water 
balances was chaired by Sorin Dumitrescu of Romania, w h o would later 
become the new hydrology director within the Secretariat, with J. Otnes, 
from Norway acting as rapporteur. The working group on hydrological 
research was headed by Luna Leopold, with as rapporteur 
Czechoslovakia's Jaromir N e m e c , w h o would soon be joining W M O 
and become D a Costa's demanding institutional counterpart. 

With the active participation of interested countries in the working 
groups, an important step had been taken in getting the Decade 
underway as soon as it had been officially launched. A s least thirty 
countries had already set up their National Committees. The draft 
statutes of the Coordinating Council were approved in principle and 
then adopted following a few minor changes. The groundwork for the 
Decade had basically been laid and the first intergovernmental meeting 
ever held on hydrology had taken place in the best possible w a y . 
Unfortunately, Raymond Nace fell seriously ill before the end of the 
meeting, and was not present to see his perseverance triumph. 

The Secretariat was set up gradually. Its main purpose was to implement 
the support activities already planned in terms of training and invite 
countries to prepare and communicate their programmes. From its side, 
W M O held the second session of its Hydrometeorology Commission in 
Warsaw, which devoted a major portion of its work plan to the Decade, 

113 



and more particularly to preparing a 'Guide to Hydrometeorological 
Practices', which would serve as a shared methodological basis for all 
countries. Finally, I C S U decided to create a special Committee on 
Water Research, C O W A R , chaired by Volker. This committee took 
some time to get organized and for most of the time fulfilled a 
somewhat formalistic role in the Decade, acting more as the mailbox for 
establishing relationships with its member organizations, among which 
IAHS was always in the forefront. 

Official launching of the International Hydrological Decade 
There was still a major step that needed to be taken, that of the official 
launching of the Decade by the thirteenth session of Unesco's General 
Conference held in November 1964. The decisive moment in this 
process depended on the Science Subcommittee of the Programme 
Commission, which had at hand the report of the intergovernmental 
meeting, but was clearly more focused on creating the Decade Council 
and on selecting its members. The Subcommittee Chairman was Carlos 
Chagas, the Brazilian biologist. Discussion started with an introduction 
by Kovda, but first came a short speech by Adiseshiah, who stated, 
undoubtedly subsequent to specific comments that had come his way, 
that the number of members proposed for the Council was insufficient. 

Around thirty delegations and representatives of W M O and ICSU then 
expressed their unanimous support for the Decade Programme without 
adding many new ideas. Austria, however, regretted that hydrobiology 
had not been included, an omission that was never redressed. Roger 
Revelle, the United States' representative, also pointed out that a 
programme on the topic of water should also take account of economic 
and social questions, drawing particularly on a systems analysis 
approach. 

Following a proposal made by Nemec , m a n y delegations declared they 
were in favour of a 21-member Council. Revelle pointed out that 
choosing between 18 and 21 members did not make any real difference 
because the ideal number was around 8 ! 

The question of the Secretariat and of I C S U ' s role was more delicate. 
The U S S R , backed by Cuba and Czechoslovakia, did not want the 
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Fig. 24 
Opening of the first intergovernmental conference 

on hydrology at Unesco in April 1964. From left to right, 
Director-General René Maheu, chairman Adriaan Volker 

and Michel Bâtisse. 
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Decade Secretariat to be a separate entity, but wanted this task to be 
ensured by Unesco's Sciences Sector, with I C S U acting in an advisory 
capacity while remaining outside the Secretariat. The United States, 
backed by Germany and Canada, insisted on just the opposite. But in 
reality the disagreement was more theoretical than practical and 
following explanations furnished by K o v d a , the resolutions were 
unanimously approved. 

There was still one final major task, that of electing the 21 M e m b e r 
States to form the Coordinating Council. The intergovernmental 
meeting had deliberately set this issue aside to avoid having to discuss 
legal matters in addition to everything else, and there was no customary 
election procedure to follow for this n e w body. During the several 
months preceding the General Conference, I had been in contact several 
times with the Unesco Legal Advisor and the General Conference 
Secretary about this point. A n article in the Council's statutes stipulated 
that the Council members selected should be representative, from a 
hydrological standpoint, of the various continents and selected in 
relation to the importance of their scientific contribution to the Decade 
programme. For this reason and also because the programme was very 
technical, everyone agreed that the election should be conducted under 
the aegis of the Science Subcommittee of the Programme Commission 
so as to avoid being caught up in the political machinations of the other 
organs of Unesco. 

But these matters were not definitively settled, meaning that I had to 
more or less improvise a solution with the Commission Chairman. I 
therefore compiled a list of the 21 countries that best met the criteria of 
hydrological and scientific representativity and then spoke with a few 
key persons to draft a list that hopefully would be accepted by all. I 
knew m a n y of the delegates, but negotiating without any official 
authorization to do so was risky business. Nonetheless, m y initial 
selection constituted a solid base because 16 of the countries I proposed 
were finally selected. In the end I resubmitted a list to the Chairman, 
which was approved without any discussion. The initial M e m b e r States 
of the Coordinating Council for the International Hydrological Decade 
were as follows: Algeria, Argentina, Australia, Brazil, Canada, 
Czechoslovakia, France, Germany, India, Indonesia, Japan, Mexico, 
Nigeria, Pakistan, Senegal, Sudan, Sweden, United Kingdom, United 
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States, U S S R and Yugoslavia. With this last decision, the Decade was 
now officially launched. 

Expansion of scientific activities and a bit of nostalgia 
For this reason, but also for many others, this session of the General 
Conference marked a major turning point in Unesco's scientific 
activities. As a result of Maheu 's and Kovda's steadfast determination 
both before and after the 1963 United Nations Conference (on Science 
and Technology for Development), it had become politically possible to 
strengthen Unesco's scientific activities. The Department of 
Advancement of Science was doubled in size and a n e w Department for 
Application of Science to Development was created. Together they 
constituted the Natural Sciences Sector, headed by an Assistant 
Director-General. In this context, the United Nations Special Fund even 
went so far as to entrust Unesco with the management of projects 
relating to over forty higher schools of engineering and agronomy 
located throughout the world, where hydraulic engineering was one of 
the subjects taught. 

It was also at this time that Kovda retired. H e was replaced by another 
Soviet, the physicist, Alexey Matveyev, a competent, open person w h o 
readily met the challenge of the expansion of the Sector. H e looked on 
the Decade as a major tool for developing hydraulic resources, but he 
lacked Kovda's touch and feeling for the world of nature and 
geography. 

The General Conference also saw the end of the Major Project on Arid 
Lands, as well as the Humid Tropics Research Programme, which had 
never really gained sufficient m o m e n t u m . The two corresponding 
advisory committees were consequently dissolved. But the m a n y 
questions relating to natural resources other than water on which Unesco 
had long worked and which were of special interest to Kovda, such as 
soil science, could not just simply be abandoned. 

From experience I knew that despite the obvious differences, for 
example between humid zones and arid lands, the management of their 
resources shared the same broad set of ecological and economic 
problems, primarily in regard to development and the need for 
interdisciplinary approaches. It was consequently decided to regroup 
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this work under the aegis of a newly created Advisory Committee on 
Natural Resources Research. At the same time, the 'Arid Zone ' news 
bulletin was logically replaced by a n e w publication entitled 'Nature and 
Resources', which became the official bulletin for the Decade and was 
published regularly until 1985 under m y direction. 

But not everyone found these changes to their liking. S o m e countries, 
and Latin American States in particular, wanted to continue work on 
arid lands. Others, such as Brazil, Indonesia, Mexico and Senegal, but 
also France, Germany and the United Kingdom, believed there was no 
justification for stopping the programme on humid zones and for cutting 
back funds set aside for ecology and nature conservation. But this had to 
be done in order to launch the work on hydrology. Both Kovda and I 
had to put up strong arguments to avoid calling the Decade into question 
again, which could have caused trouble and confusion. Fortunately the 
session ended harmoniously once everyone was assured that the future 
programmes were well-balanced. 

17. Off to a quick start, and a steady rise in capacity 

Between Unesco and its M e m b e r States a ten-year agreement had thus 
been reached, with partner organizations associated through a sort of 
subcontracting arrangement. In the main this agreement was going to be 
respected. 

Unesco's primary role w a s to ensure the Secretariat for the Decade, 
meaning that it was responsible for continually monitoring the progress 
in the concerted programme that its M e m b e r States had undertaken to 
implement together. It had to ensure the programme was being carried 
out effectively and also that all the services expected from the 
Organization were available. This entailed both taking initiatives and 
abnegation. 

T w o n e w positions were created specifically for the Decade: D a Costa 
became the Decade Secretary and Rakhmanov, the Assistant Secretary, 
with the support of J. A i m é as consultant. The Decade Secretariat was 
therefore quite small, even if it could call in temporary consultants. D a 
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Costa did not think that the title and grade of his post reflected the 
enormity of the project. But a faster increase in the number of staff in 
the new Natural Sciences Sector was not on the agenda, and it still had 
to be proven that the new intergovernmental set up was going to lead 
somewhere. 

Tasks had to be divided up within this small unit, while instilling it with 
the team spirit that was needed. D a Costa was charged with monitoring 
general questions and groundwater and Rakhmanov was responsible for 
surface water hydrology and training. This two-person team also 
managed the work of experts deployed under the United Nations 
Technical Assistance Programme when their activities could directly 
contribute to the Decade. O n the other hand, large-scale projects funded 
by the Special Fund requiring intensive management and which only 
had a rather indirect relationship with the Decade were entrusted to 
another part of the Natural Resources Research Division, to a unit 
headed by Etienne Stretta. 

First on the agenda of the Decade Secretariat was to monitor the way in 
which the various countries were getting ready to participate in joint 
projects and to furnish them with the information they needed. 
Specialists were sent on request to some countries, such as India, 
Jordan, Madagascar and Senegal, to help them organize their National 
Committees and prepare their participation in the Decade. The first 
session of the Coordinating Council, scheduled to meet from 24 M a y to 
3 June 1965, was set as the deadline for presenting cooperation projects 
based on the intentions expressed by countries. 

There was m u c h work to do. B y the date of the Council meeting, no 
fewer than 78 countries had constituted National Committees and 75 
had sent programmes of action to the Secretariat. Together they 
represented several thousand pages drafted in all kinds of ways that had 
to be carefully studied to identify all elements in c o m m o n . Around sixty 
international or regional cooperation projects were selected on the basis 
of this analysis for submission to the Council. 

First session of the IHD Coordinating Council 
This initial session was very important because it had to ensure the real 
operational start-up of the Decade. First of all, it was expressly stated 
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that the Decade was not just a project for industrialized countries nor the 
meeting point between East and West , but an operation that concerned 
the entire world. In line with this policy, the Council elected as its 
chairman the Permanent Secretary of the Ministry of Irrigation and 
Energy in India, P. Ahuja. According to the Council's statutes, only two 
vice-chairmen were to help him on the Council Bureau. Ivan Chéret, 
representing France, and N e m e c representing Czechoslovakia were 
elected, ensuring that both East and West were present. The Council 
worked hard throughout the entire session. It decided to express itself 
through resolutions and adopted no less than 66, all rather detailed, 
regarding which only an overview is given here. 

The first group of resolutions covered basic data acquisition and 
involved setting up the Decade stations, the 'cornerstone' for the entire 
programme, as well as reference stations and catchments, which were to 
serve as benchmark basins and stations. All of them, of course, had to be 
set up in compliance with standards to ensure their utility at both a 
national and international scale. The question of helping developing 
countries organize and extend their hydrological systems was also 
addressed. 

The second set of resolutions covered inventories and water balances. A 
first priority was to detail the steps for evaluating the world water 
balance, considered by many scientists as one of the main objectives of 
the Decade. This included quantifying fresh water volumes and 
identifying distribution systems, replenishment times and exchanges 
a m o n g the planet's masses of fresh water, whether in the form of a 
liquid, solid or gas or even in biological form. 

The hydrological and hydro-geological maps needed were identified. 
Special attention was paid to the major question of experimental and 
representative catchments, encompassing Leopold's idea of creating 
'watch stations'. This was followed by actions to be undertaken on a 
series of more specific projects, such as inventorying ice and snow 
masses, studying the transport of sediments to the oceans and 
investigating the hydrology of fractured limestone aquifers. 
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A third set of around forty resolutions concerned research projects on 
hydrological phenomena and methodological questions derived from the 
proposals presented. Because listing these widely varying projects 
would have been fastidious, the M e m b e r States interested in them were 
requested to inform the Secretariat in order to ensure effective 
coordination. 

Particularly productive were discussions on the availability and 
exchange of data, on standardization problems for instruments and 
techniques, on general training and hydrological practices and also on 
the organization of conferences, publications and international 
glossaries. But the most important decision made by this first Council 
was undoubtedly the setting up of a number of permanent working 
groups for monitoring the progress of major projects between Council 
sessions. 

For each working group, the Council prepared a list of the ten or so 
M e m b e r States and organizations asked to participate in the respective 
working groups. Three special working groups were set up to monitor 
questions scheduled for discussion during upcoming international 
conferences: (1) the planning of hydrological networks, with the 
secretariat to be ensured by W M O ; (2) representative and experimental 
basins (secretariat by Unesco); and (3) the hydrology of fractured rock 
aquifers in the Mediterranean (secretariat by F A O ) . The other working 
groups constituted by the Council were to investigate: (4) floods and 
their computation; (5) exchange of information; (6) training of 
hydrologists; and (7) the utilization of radioactive techniques to 
determine water content in the soil, a working group headed by I A E A . 
The following working groups were to be created in the near future: (8) 
world water balance; (9) hydrological mapping; (10) m a n ' s impact on 
the hydrological cycle; and (11) problems of standardization. 

Conferences and working groups 

Meeting just after the Decade Council, the W M O Executive Council 
expressed its interest in more than twenty resolutions and stated it was 
available to help set up the Decade Field Stations, participate in 
investigations on hydrological networks and experimental basins, 
standardize measurement instruments and develop training programmes. 
Shortly thereafter and together with I A H S , W M O organized in Québec 
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the first major scientific conference of direct relevance to the Decade on 
the design of hydrometeorological networks. This very well-organized 
conference was conducted by Michel Slivitsky, Director of the Québec 
Hydrology Department, and was attended by nearly 200 specialists. The 
meeting of the first working group on the same subject was held during 
the conference and the very detailed report prepared by the group 
became one of the basic programme guides. The multiple cogs of the 
mechanism that over the next ten years would generate the ideas, 
investigations and exchanges of a worldwide cooperative scientific 
undertaking without precedent had already started to interact. 

Other meetings followed at a fast pace, proceeding along similar lines. 
A symposium organized by Unesco in Budapest in October, attended by 
340 participants, focused on representative and experimental basins, 
equally important for the programme. The working group on this topic 
met during the conference and its report served to orientate the actions 
of participating countries. The symposium also provided the opportunity 
during those difficult Cold W a r years to hold a meeting of the National 
Committees of the Danube basin, shared between the East and West. A 
few days later this process repeated itself at Dubrovnik, where a 
symposium on the hydrology of fractured rock aquifers, this time 
organized with F A O , was attended by 120 specialists. Discussion was 
concentrated on this little-explored question of major importance in the 
Mediterranean region, where significant quantities of water are lost in 
karstic terrain, a problem that was also of interest for non-calcareous 
fractured rock aquifers elsewhere in the world. Again the Decade 
working group was able to bring together information on the same 
subject for the benefit of the programme. 

The working group on training held its first meeting in Paris at the end 
of November to examine h o w to proceed in light of Unesco's 
experience in this field. W h e n the Council's Bureau met shortly 
thereafter, it was already appraised of the reports of three major working 
groups. Based on this positive experience, the Bureau organized the 
working groups that had been put on hold: world water balance, 
hydrological m a p s , standardization and h u m a n impact on the water 
cycle. The Secretariat's activity continued at the same pace until the 
Council's second session, held in Paris in April 1966. Between the two 
sessions, the Secretariat sent out around fifteen circulars and 
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questionnaires to National Committees while continuing to closely 
monitor the effective functioning of Unesco's o w n activities of training, 
information-exchange and technical assistance. 

Other working groups were also set up. The one focused on information 
exchange, which met in Paris in January, reported that extensive work 
was needed in order to publish and distribute national, regional and 
international publications on the Decade, whether concerning data, 
methods or research findings. It specifically recommended publishing a 
yearbook summarizing the discharge of the world's main rivers. 

Organized by I A E A , a meeting of the working group on radioactive 
techniques was held in Vienna in March. The group underlined the wide 
variety of methods still little known at the time that could be employed 
to measure soil moisture (neutron probes, g a m m a rays), or study 
groundwater (carbon 14, stable isotopes and also tritium - the only 
positive fallout resulting from atmospheric nuclear testing, a practice 
that was still continuing at the time). 

The first meeting of the water balance working group was held in Paris 
a few days before the Council session. Chaired by Nace on what was 
undoubtedly his favourite project, the working group set up an 
ambitious work plan covering all elements of the water cycle that 
continued until the end of the Decade. 

The Council was composed of the same members as during the 
preceding session, since at the time sessions were organized annually 
and members were elected every two years during the General 
Conference. During this session and those which followed, the number 
of countries that sent observers was almost as high as the number of 
official Council members. Since the Council worked by consensus and 
rarely called for votes, all interested countries could participate in the 
discussions and decisions. This effectively served to diminish the 
selective power of the vote. 

All the other organizations were also well-represented. The Decade 
Secretariat remained small. Assistant Secretary Rakhmanov was 
replaced by his compatriot, Nikolai Bochin, w h o would hold this 
position until the end of the Decade. The Council reviewed the progress 
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that had been made in major projects already underway. The United 
Nations announced the creation of U N Commissions for the basins of 
the Senegal, M e k o n g and Niger rivers. W M O reported on the actions it 
had taken in regard to around twenty resolutions adopted during the first 
session. A few n e w proposals for research m a d e by National 
Committees were examined, but generally speaking, this Council 
session did not bring about any changes in the programme in progress, 
which in reality meant the Decade was off to a good start. 

This fact was confirmed at the General Conference. During Commission 
discussions on the programme, around thirty delegates expressed their 
full support of both what had already been accomplished and the 
projects planned for the future. The meeting was held at a time when 
both Florence and Venice had been hit by terrible flooding which, as 
Dino Tonini the Italian representative pointed out, were hydrological 
phenomena needing further investigation. 

Subsequent to a comment made by France concerning the limited 
practical application of a single water balance study, the Council was 
asked to investigate the conditions in which different water qualities and 
changes in quality affected available resources. Egypt, backed by 
several other delegations, requested that the programme cover pollution-
related questions. The Tunisian delegation tried to include the problem 
of desalination. But this problem was related to resource management 
rather than to hydrology and the Commission wisely decided to refer it 
to the I H D Council. The course of the Decade had not been altered and 
in the same informal w a y as before, the Commission elected the 21 
members to the Council for 1967 and 1968. 

Towards an 'Office of Hydrology' 

The Secretariat's work load thus continued to increase by leaps and 
bounds. The number of National Committees was increasing, major 
projects were being developed, and Unesco's assistance activities were 
growing. N e w study and training programmes were being set up and 
experts were sent to assist Brazil, Cuba, Egypt, Greece, Iraq, Iran and 
Syria, to name but a few. D a Costa was promoted, and although he was 
still dreaming of an 'international hydrological commission' acting in 
parallel to the I O C , the unit, renamed the Office of Hydrology, did 
become more visible within the Division of Natural Resources. 
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Activities n o w went like clockwork, with the second sessions of the 
various working groups scheduled between March and April 1967. 

Having accepted to act as the secretariat for the working group on m a n ' s 
impact on the water cycle, F A O organized its first meeting in R o m e in 
February. The meeting participants, chaired by the British agronomist, 
Charles Pereira, decided to first concentrate on h o w changes in land use 
affected the flow conditions and quality of watercourses. But the 
working groups themselves created subgroups and independent 'panels' 
were even set up to work on projects that were more technical or more 
specific. This multiplied almost to the infinite the movements of a 
legion of specialists and demanded the constant attention of the 
Secretariat, charged with transmitting both findings and requests to the 
National Committees. 

The third session of the Council had been scheduled for the beginning of 
June 1967. But the W M O Congress was to be held beforehand in 
Geneva where an important debate was scheduled on W M O ' s role in the 
field of hydrology. Although the discussion effectively took place, and 
despite the efforts of the Secretariat and the Hydrometeorology 
Commission members, it proved impossible to change the name of the 
Commission and a fortiori the name of the organization itself. That was 
simply out of the question. W M O had just lost all its chances of being 
attributed the central responsibility for hydrology after the Decade had 
drawn to a close, despite the fact that it had increased its capacity of 
action by creating a Hydrometeorology Division, headed by Jaromir 
N e m e c . However, because Decade activities were promoted by the 
W M O Congress, national meteorological services gained in reputation 
as they were often responsible for Decade project implementation. 

The n e w Coordinating Council first elected a n e w Bureau, with Ivan 
Chéret as chairman and Sorin Dumitrescu and Newton Cordeiro as vice-
chairmen. Representing France, Romania and Brazil, the great 
geopolitical equilibrium of the time had more or less been achieved! But 
this did not prevent the occurrence of a small incident, typical of that 
period in history. The observer from Cuba requested adding several 
points to the agenda, one of which concerned the hydrological 
consequences of the use of defoliants during the Vietnam war. The 
problem was submitted to the Bureau, which did not recommend it for 
discussion because it did not come under the mandate of the Council. 
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The Soviet delegation then requested that the Cuban proposal be 
distributed to the Council members , but this request was refused by a 
clear majority vote. Despite the protests of the U S S R and Romania, the 
Cuban text was in essence ignored and discussions were able to 
continue. 

The agenda naturally covered a review of all major fields of Decade 
activity: basic data acquisition, inventories and water balances, research 
projects, information exchange and training. The Council was generally 
pleased with what had been accomplished by the working groups, the 
Secretariat, various organizations and National Committees, which n o w 
numbered around a hundred. It adopted twenty or so new resolutions, 
carefully identifying to what extent preceding resolutions remained 
valid or were to be replaced by n e w ones. This helped put some order in 
a series of recommendations that were taking on such proportions they 
were becoming hard to follow for countries less well-equipped with 
resources. In general the programme's continuity was confirmed, but 
discussions revealed that many countries wanted to give more weight to 
the development of hydraulic resources rather than to methodological 
and scientific questions. 

Regarding pollution, the Council took note of W H O ' s and F A O ' s 
ongoing activities and restricted itself to requesting a study of 
hydrological problems related to changes in water quality. This 
investigation was to be performed by a committee of specialists led by 
W H O . Similarly, the question of desalination was left to the United 
Nations, which was actively working on this question at that time. The 
Council limited its work in this field to the mapping of brackish waters. 

O n a proposal m a d e by Nace and the French delegation, an unexpected 
resolution was passed to celebrate in 1974 the tercentenary of scientific 
hydrology based on the works of Perrault and Mariotte. Another 
resolution proposed by the Brazilian delegate, Cordeiro, recommended 
organizing an intergovernmental conference to mark the Decade's half
way point and stimulate the participation of all countries, and more 
particularly those which were not members of the Council. A s w e shall 
see later, this important recommendation dear to D a Costa became 
reality at the end of 1969. 

127 



An interdisciplinary committee's scrutiny 

Meanwhile, the entire programme of Unesco's Natural Resources 
Research Division was now to be monitored by a new Advisory 
Committee, whose main objectives were to ensure the continuity of 
activities, a good balance among the various fields involved and an 
interdisciplinary approach. This Committee, marked by the presence of 
prominent scientific figures such as Aubert, Christian, Kovda , and 
Gilbert White, the Indian agronomist J. Kanwar, the Kenyan zoologist 
David Wasavo, the German geographer C . Troll, the British forester J. 
Black and the Japanese geologist T . Watanabe, fully supported the 
works undertaken within the scope of the Decade. However it also 
perceived some imbalances that it felt should be corrected and requested 
investigations in at least three fields: (i) ecological studies of natural 
environments and man's impact on them; (ii) earth sciences studies, 
including geochemistry, geomorphology and the soil sciences; (iii) 
interdisciplinary research on the processes and interactions of resource 
complexes, the exploitation and conservation of which were essential 
for development. 

Concerning interdisciplinary action, which was to encompass as 
necessary the pertinent aspects of the social sciences, the Advisory 
Committee proposed organizing a conference on the rational use and 
conservation of the resources of the biosphere, to be held in 1968. The 
General Conference was keen on this idea, but an intergovernmental 
conference on such an ambitious topic could only succeed with the full 
support of the principal international players. A meeting of the steering 
committee was held in Paris in March 1967 to prepare for this 
conference, which soon became known as the 'Biosphere Conference'. 
The meeting attendees included representatives of the United Nations, 
F A O , W H O , I U C N and the International Biological Programme (IBP), 
an ongoing major research initiative launched by ICSU to give 'geo-
biology' a boost comparable to that received by geophysics with the 
IGY. 

18. Regional hydrological investigations 

N o w that the Decade was moving along at a smooth pace, with regular 
meetings of the Council and its Bureau, working groups and sub-
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working groups, another process began at Unesco. Hydrological studies 
were being used to develop water resources, primarily with the help of 
the United Nations Special Fund, which became the U N D P in 1966. A s 
mentioned earlier, an initial project of this type had been launched in 
Tunisia to study the use of saline water in irrigation. Other projects 
would follow, such as the examples given below, selected because they 
were innovative and illustrate both the magnitude and the limitations of 
operational actions. 

A mathematical model for the Mekong... 

The Mekong project is an interesting illustration of the major regional 
investigations performed during this period. In 1957, after the fall of 
French Indochina, the United Nations and its Economic Commission for 
Asia and the Far East ( E C A F E ) looked for a way to set up a plan for 
stabilizing the region. The construction of a series of dams on the as yet 
untamed M e k o n g River offered m a n y possibilities for developing 
irrigation and producing energy. A committee composed of 
plenipotentiaries from the four countries bordering the river -
Cambodia, Laos, Thailand, Vietnam - was created to coordinate 
cartography, climatology, hydrology, hydrobiology and other studies, all 
of which were indispensable before carrying out interventions of any 
kind. The principal institutions of the United Nations and bilateral aid 
initiatives were called upon to carry out these studies. Unesco w a s 
charged with building a hydrological model of the lower catchment 
basin and the river delta, with the Portland laboratory of the U S Corps 
of Engineers being asked to build a model of the upper basin. 

The classic technique used in building hydraulic models reproduced 
actual physical reality at a smaller scale. This not only provided reliable 
results, but was very valuable as a teaching technique. However , 
powerful computers had just m a d e their appearance and digital 
mathematical models were starting to be built. These were faster and 
less costly, but also incomprehensible for the lay-person. After 
deliberation, this n e w type of model was selected for the Mekong and 
Roger Berthelot, a French hydraulic engineer, was to develop it within 
the scope of an agreement signed with a design office in Grenoble. 
Coordinating with the model of the upper catchment basin required a 
touch of diplomacy. 
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O n its part, the M e k o n g itself refused during this period to produce the 
strong floods that were needed to adjust the model and the project had to 
be extended a year. Four full years went by before the results, which 
were quite satisfactory, could be transmitted to the M e k o n g Committee. 
In the meantime, the political situation in South Vietnam had degraded 
and there was no longer any question of development in the delta, only a 
question of war. 

W e nonetheless thought it was important to try to find a way to use the 
major study that had just been completed, and came up with the idea of 
adapting the model to forecast flooding in Cambodia only. This was a 
very interesting possibility, not only because flooding caused extensive 
damage but also because of a very unusual geographic configuration 
found in the region. A major lake located northwest of the capital city, 
P h n o m Penh, is linked to the Mekong by a wide arm of the river 150 
kilometres long. This arm is called the Tonlé Sap, the Great Lake. W h e n 
the M e k o n g floods, m u c h of its water is transited to the lake via this 
arm, and when the river is at its lowest, the current completely reverses 
direction in the Tonlé Sap and river water level rises. 

Strengthening this natural regulation mechanism by constructing a 
mobile d a m on the Tonlé Sap seemed like a very good idea to the 
engineers seeking to improve control of the river and its caprices. But 
detailed knowledge of river flow conditions were required and a 
preliminary study was consequently performed by the specialists in 
Grenoble in order to set up a 'flood forecasting system'. In the summer 
of 1966, I went to P h n o m Penh to present the project to the Cambodian 
authorities,:who approved the design principle. Works were carried out 
from 1968 to 1970 and provided very interested results, even if the time 
periods and water levels of the forecasts were not as accurate as w e 
would have liked. Unfortunately Cambodia was soon drawn into the 
war, and subsequently plunged into a long downward spiral of violence. 
Not until today, some thirty years after these pioneer studies, has talk 
restarted on developing the Mekong river basin. 

... and a numerical model for the Chad 

In another part of the world, and as reported earlier, the Major Project 
on Arid Lands had set up the bases for a general study of the fossil 
aquifers in the Sahara. Since Sudan did not pursue our proposal to carry 
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out a project on the Nubian sandstone aquifer system in cooperation 
with Egypt, the aquifer study was limited to sending hydrogeologists to 
Egypt. In contrast, headway was made when a Commission composed 
of the four countries bordering the Chad - Cameroon, Niger, Nigeria, 
Chad - was set up in 1964 on the suggestion of the United Nations. The 
Commission decided to focus on a 400,000 k m * area surrounding the 
lake, the 'conventional catchment' in the centre of a huge catchment 
basin covering an area of over two million square kilometres and 
extending into other countries. F A O took charge of irrigation, pastoral 
activity and fish farming, and the U N Special Fund asked Unesco to 
establish a 'hydrological synthesis of the conventional catchment'. The 
lake itself posed an enigma that had been identified by the German 
explorer Heinrich Barth in 1857: W h y wasn't this stretch of shallow 
water - with no outlet and located in a very arid zone - salty? 

Under the direction of the Dutch hydrogeologist, Christian Gischler, the 
first task was to identify and examine the enormous quantity of reports, 
maps and documents that had been drafted under the auspices of the 
colonial authorities on the geophysics, geology, pedology and hydrology 
of the region. This was difficult because the material, written either in 
English or in French, was scattered about the departments of the newly 
independent African States, and also about London and Paris. A general 
m a p of the study area also had to be prepared at 1/1,000,000 scale. The 
studies themselves were divided into two parts: the first was to be 
performed in the field and the second in Paris. Isotopic methods were 
used on some 400 samples to estimate the highly varying ages of the 
water, its origin and flow velocity. But no definitive conclusions could 
be drawn about the existence or absence of any connection between the 
lake and surrounding aquifers. 

Another technique was consequently tried. Infrared radiometry was 
performed from a plane to assess ground temperatures, and evaporation 
intensity in consequence. Unfortunately, this relatively new procedure at 
the time could not be completed because of an accident that cost the life 
of a pilot. However , partial results did indicate that evaporation was 
high in low-lying areas adjacent to the lake, shedding some light on why 
the lake water was of good quality. 
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Photo F. Verhoog 

Fig. 26 
Unexpected presence of Unesco in the immensity 

of the Sahara, in a project for studying the 
water resources of the southern Sahara. 

132 



' ITJ4 ••V ' 4 ' » fX ~\ * * »I H * f . * i . 

Jfctî« » » » * * » « í I ? * - • f ' 

W 

Photo F. Verhoo; 

F/g. 27 

U N D P / U n e s c o study on groundwater resources in the southern Sahara 
aimed principally at improving agriculture in oases, 

as here for the palms and vegetables around a water source 
near to Timimoun in Algeria. 
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But the project was also to estimate the likely impact of a groundwater 
draw-off programme. To accomplish this, a model of the entire 
conventional catchment basin was needed. At the time and given the 
scale, it was impossible to use a mathematical model, so a new 
technique, the numerical model, was used instead. This technique is 
based on the fact that Darcy's law, which controls groundwater 
movement, is described by the same mathematical formula as O h m ' s 
law governing the movement of electrical current. The catchment under 
study was posted on eight large, rigid panels; thousands of small 
resistors and condensers interconnected by hundreds of metres of wire 
and corresponding to the flow and storage characteristics of existing 
wells were then placed on the panels. Simulations on the oscilloscope 
were performed to show the effects produced on the entire system by the 
virtual drilling of new wells. 

The model of the Chad conventional catchment basin was built in a 
Unesco office under the supervision of an American specialist, Herbert 
Skibitsky. This is probably the only time a research laboratory was ever 
set up inside the Organization, which did stir up some bureaucratic fuss, 
whether concerning the electrical equipment or the cleaning or security 
services. But the model was fully operational and for a time was the 
focus of such curiosity that at the end of the experiments the 
Commission transferred it to Fort Lamy - n o w called N'Djamena. The 
transfer itself went well. Unfortunately w e soon found out that the 
stability of electrical current in Chad's capital city was not sufficient to 
ensure reliable results. The model's interest consequently became purely 
academic. But it had fulfilled its role for the project. The final report 
detailed the general conditions for the judicious exploitation in the 
catchment basin of surface waters, aquifers and confined groundwaters. 

The deep groundwater of the Sahara 

In the same vein, another large-scale regional project was soon 
undertaken, an investigation of the water resources of the northern 
Sahara. This study covered an immense stretch of desert of nearly 
800,000 k m 2 , reaching from Algeria and Tunisia to the confines of 
Morocco and the Libyan border, an area dotted with only a few lone 
oases and inhabited by less than one million persons. Only a few 
thousand years ago, the Sahara was not a desert and abounded in flora 
and fauna, as the cave paintings at Tassili and elsewhere bear witness. 
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Aquifers from these rainy times and containing enormous quantities of 
water still lie beneath the sand. The first goal of the project was to get a 
clearer picture of these aquifers. There are two main aquifers lying on 
top of one another and covering an enormous territory: the very deep 
'Continental intercalary', and the shallower 'Continental terminal', 
which rises to the surface in oases. 

A s a result of geophysical prospecting and oil drilling, the project had 
access to data concerning these aquifers that would have been hard 
found otherwise. The m a p s needed already existed, making way for 
hydrodynamic, chemical and isotopic tests and measurements in order to 
build models in a French laboratory. Mathematical models were built 
for each of the two major aquifers and for the main exploitation zones, 
and a numerical model was constructed for the natural outlet constituted 
by the Chotts plateau and the Gulf of Gabès in Tunisia. 

The hydrological component of the project was therefore completely 
under control. The investigations clearly showed that the quantities of 
water available would be sufficient to meet the demand of a growing 
Saharan population and that drawing off water in Tunisia would not 
have a significant effect on water resources in Algeria. The economic 
dimension was clearly more problematic. Wha t name should be given to 
resources that do not renew themselves, as is the case of fossil aquifer 
water? What are the draw-off limits, knowing that the water level and/or 
Artesian pressure will drop? H o w can the draw-off rate that is 
acceptable from the standpoint of investment and production costs be 
defined? 

After only four years of work under the capable management of 
Philippe Pallas, a set of reliable exploitation simulations had been 
performed on these two aquifers. Their results were transmitted in 1972 
to the decision-makers of both countries, i.e. to those w h o were uniquely 
qualified to make the economic and political decisions concerning 
aquifer exploitation. 

Pantanal, the enormous primeval sponge 

Another illustration of a major regional hydrological project carried out 
during this period is the hydrological study of the upper basin of the Rio 
Paraguay. The central part of this catchment is composed of an immense 
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Stretch of flat marshland called the Pantanal, an area well-known today 
for its biodiversity but which was practically unexplored at the time. At 
the end of 1964, a United Nations task-force was working on improving 
navigation throughout the Plata basin, of vital interest to landlocked 
countries such as Bolivia and Paraguay. The task-force observed that 
river flow conditions largely depended on phenomena occurring in the 
enormous Pantanal sponge, primarily located in Brazil. Little or 
practically nothing was known about h o w it functioned. O n its side, 
Brazil was also starting to be concerned about flood forecasts in this 
same region, where cattle farming was a growing activity. In 1967, a 
project funded by U N D P and signed by Brazil and three neighbouring 
countries was entrusted to Unesco for implementation. 

The first thing on the agenda was to evaluate existing data, draw up an 
accurate profile of the Rio Paraguay and survey the topography of the 
flood plain, where it was extremely difficult to move about. The various 
means for making observations also had to be tested to ensure that a 
reliable network of stations supplied with sufficient data for measuring 
and recording water depth, rainfall and evaporation was set up for the 
entire upper catchment basin. In addition to conventional manual 
hydrometeorlogical stations, a number of automatic remote measuring 
stations were needed because of the difficult conditions of site access. 
These stations were to transmit data every day by radio to the project 
operations headquarters at C a m p o Grande in Brazil. 

Next on the agenda were investigations and preparation of thematic 
maps on various topics, such as geology, climate, soils, hydrogeology 
and ecology. These were to be used to set up a flood forecasting system 
based on a mathematical model. The Portland laboratory that had built a 
model of the upper M e k o n g performed this task with resounding 
success. In general terms, this long and far-reaching project, which 
continued over a six-year period under the direction of the Italian 
hydrologist, L . Lisoni, yielded excellent results and gave entire 
satisfaction to all the countries concerned. Thanks to the model and the 
120 or so weather stations set up, including around 20 automatic 
stations, Brazil could n o w monitor flow conditions in the Pantanal cattle 
raising areas. Bolivia and Paraguay also benefited from the results 
obtained, all of which were transmitted to them. 
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A water resources study for the Canary Islands was another Unesco 
project funded by U N D P carried out during the Decade. A team of 
specialists began work on the project in 1967 and field investigations 
were carried out throughout the archipelago from 1970 to 1974. This 
pioneer work on volcanic island hydrology was of general interest 
because there are over 800 such islands in the world. Geochemical and 
isotopic investigation methods were employed, along with aerial 
detection of fresh water outlets flowing into the sea. The study was also 
of practical interest to the Canary Islands because groundwater 
resources had already been over-exploited for irrigation and mass 
tourism was on the brink of exploding. 

Similarly, a scientific documentation and information centre on the 
natural resources of the Niger river basin was set up in 1971 in Niamey. 
Launched at the request of the Niger Regional Economic Commission, 
this project was organized by the United Nations and brought together 
nine bordering countries working in two languages. The project 
produced significant results, but the Commission itself could not make 
much progress on a catchment basin as complex as this one was from 
both a hydrological and political standpoint. 

How Venice rose again 

A n d in a different vein, Unesco was by n o w being asked for the first 
time to work on highly specific questions linked to hydrology without 
any funding from outside organizations. O n e particularly interesting 
example of this was Venice. After the catastrophic floods of 1966, the 
Organization launched a major international campaign to save the city 
and its monuments. I was appointed to represent the Organization on the 
technico-scientific committee that the Italian authorities had set up to 
investigate the problems posed by the general protection of the entire city. 

The most preoccupying problem they were facing was the rapid sinking 
of the city into the lagoon, which partially explained the frequent high 
water situation. M a n y thought the sinking, or subsidence, was linked to 
excessive groundwater draw off, as was the case elsewhere in the world. 
Draw off was thought to cause the bottom of the lagoon to sink. But the 
Mestre-Marghera Complex industrials, w h o were responsible for pumping 
out water and whose businesses had been booming since the 1950s, lent 
a deaf ear to this explanation. And so the assumption had to be proved. 
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In searching for a solution. D a Costa suggested sending Skibitsky to 
Venice. The latter's arguments were convincing and a mathematical 
model was soon built. The results were without appeal, and draw off 
was progressively reduced starting in 1970. Subsidence had already 
slowed in 1973 and in 1975, the historic city centre had even risen two 
centimetres! Without our help, the Italian hydrologists would certainly 
have succeeded sooner or later in stopping draw-off, but the costly 
works to build the long aqueduct to transit water to the industrial 
complexes would probably have taken m a n y more years to achieve, and 
Venice would have continued to sink. 

19. N o hydrology without hydrologists 

Visitors of ancient ruins around the Mediterranean basin and in the 
Middle East marvel at the ingeniousness of the water supply systems 
developed by ancient civilizations, with water often transported great 
distances. Their success was largely based on purely empirical 
knowledge of the w a y water behaves in nature and in piping systems. 
But these civilizations declined and gave way to northern peoples living 
in lands of abundant rainfall where too much water was more to be 
feared than too little. T h e Dutch were experts in draining marshlands, 
not in building aqueducts! 

Only very slowly did scientific method take over in these fields, first in 
hydraulics and then in hydrology. Even in industrialized countries the 
extensive hydraulic resource development that occurred before the 
Second World W a r w a s primarily based on the ingenuity of engineers 
and ample investments rather than on solid scientific bases. Other 
countries, and more particularly the arid states whose needs were the 
most urgent, just had to wait. 

Global shortage, in both North and South 

For a long time there w a s some confusion about the meaning of the term 
'hydrology'. In G e r m a n y and Austria, hydrology referred to 
groundwater and 'hydrography' was used to designate surface water. 
Littré in France gave a rather good definition of hydrology as "partie de 
l'histoire naturelle qui traite des eaux et de leur différentes espèces" 
(that part of natural history dealing with water and its various species). 
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But this was taken above all to m e a n the chemical and biological 
characteristics of mineral waters. 

W h e n the Decade started, the situation had changed a little, primarily 
thanks to the I A H S . But in most countries, whether rich or poor, 
hydrologists were practically inexistent. The field had only been 
approached at a few universities and engineering schools in industrialized 
countries and then only as a minor appendix to hydraulics or geology, 
almost never as a completely separate subject. A few scattered individuals 
had become competent hydrologists, but they were a relative handful and 
not m a n y of them had actually been trained as hydrologists. 

This shortage was duly remarked upon during the preparatory meeting 
of specialists held in 1963. In fact w e were already well aware of the 
enormous lack of qualified personnel, particularly in the field of 
hydrogeology, having had to deal with this problem during the Arid 
Zone Programme and the Major Project, when w e did the best w e could 
given limited resources. 

During the discussions it immediately become obvious that the world 
research programme planned could not be achieved without the back-up 
of some sort of international 'corps' of hydrologists, w h o recognized 
themselves as such. At the time, the existence of such a corps was still 
virtual. Moreover, because extensive measurements and works in the 
field were needed to perform the hydrological investigations, it was 
equally important to train technicians. All kinds of resources were 
pooled to achieve this objective, ranging from individual scholarships, 
advanced training programmes and scientific seminars to the creation of 
regional institutes, teacher exchanges, the writing and distribution of 
manuals and all the other specialized educational or professional 
training measures that Unesco was accustomed to organizing. 

In this respect, the Unesco Secretariat felt that its Organization should 
be directly responsible for Decade training activities and that there was 
no real need for the intervention in this work of the Coordinating 
Council, whose role was to orient the concerted research programme 
undertaken by the M e m b e r States themselves. This did not at all 
concord with the feeling of the 1964 intergovernmental meeting, which 
requested in consequence the creation of a specific working group 
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focused on the general and practical training of hydrologists. A n d as 
experience would show, their involvement was crucial. The capital 
question of training remained a foremost concern throughout the Decade 
because the Council paid constant attention to it, requested regular 
progress reports on it and even encouraged a certain emulation in the 
requests for assistance received from various countries. 

Regional training, post-graduate training, national institutes... 
Earlier on, the General Conference had asked Unesco to implement 
training activities as of 1964, before the Decade had begun. Four-week 
regional training programmes on surface water were effectively 
organized in Tunis for Arab countries and in Lima for Latin America. A 
course on groundwater was set up in Buenos Aires and a three-month 
training session for technicians was organized at B a m a k o for sub
sanaran Africa. Initial agreements for extensive post-graduate training 
courses on surface water were also signed with European universities 
during this period. The first agreement primarily concerned hydraulic 
engineering and was signed in Delft in the Netherlands. Four others, all 
focused on general hydrology, soon followed for courses in Prague, 
Budapest, Padua and Madrid. 

But the Council and its working group on training, chaired by the 
Argentinean Gandolfo, wanted to avoid dividing up the various 
disciplines that together m a k e up the field of hydrology. They believed 
that training on study of surface water should be linked to that on 
groundwater, given the physical ties between the two and their co-
involvement in resource exploitation. Unfortunately this objective, 
imperative in approaching problems by systems analysis, was 
confronted by fundamental differences between these two types of flows 
and the knowledge needed to study them. Surface water is closer to the 
field of hydraulics and the work of civil engineers, whereas groundwater 
is the realm of geologists. In actual practice, the two are linked together. 
But as early as 1956, groundwater specialists had felt the need to mark 
their specificity by creating the International Association of 
Hydrogeologists (IAH), linked to the International Union of Geological 
Sciences (IUGS) and quite distinct from the I A H S . The creation of this 
association was primarily an expression of the fact that the teaching of 
hydrology has to be adapted to local circumstances and requirements in 
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order to avoid a situation in which newly trained personnel could not 
find work suited to their knowledge and know-how. 

During the working group's second session held in Prague in April 1967 
and organized by N e m e c , w h o acted as its rapporteur, all the questions 
raised in relation to the training of hydrologists and technicians were 
analysed in depth. Curricula were defined, available teaching manuals 
were evaluated, summer and correspondence courses were organized 
and a concrete plan of action was proposed to the Council, the M e m b e r 
States and the Secretariat. To ensure the consistency of all post-graduate 
courses sponsored by Unesco, a training council was formed composed 
of the directors of the five post-graduate courses organized in 
Czechoslovakia, Hungary, Italy, Netherlands and Spain. The dynamic 
Dutchman, Louis Mosterman, headed this committee and subsequently 
became the working group chair. 

In 1972, coursework of the same type but more focused on hydraulic 
resources was set up in India at Roorkee, north of N e w Delhi. Several 
other countries also participated in the training efforts. France, for 
instance, granted 25 scholarships each year to French-speaking students 
to study hydrology and the United States set up a 'Council of 
Universities for Water Resources' comprising 53 institutions and 
granting around fifty scholarships per year. The U S S R proposed 25 
scholarships annually as well. International seminars on specific 
subjects were set up in many countries, such as in Graz (Austria) on 
tracers for groundwater investigations, in Israel on resource exploration 
and development and in Sweden on glaciology. The Secretariat itself 
organized regional courses in Iraq, Tunisia and Kenya and published 
technical notes on course curricula, teaching methods, manuals and the 
training of technicians. 

With the support of U N D P , several projects of an even larger scale were 
also undertaken to create national research and training institutes. For 
example, Unesco was responsible for setting up an Applied Hydrology 
Centre at Rio Grande do Sul University in Porto Alegre (Brazil) 
between 1967 and 1974. The National Hydraulics and Applied 
Hydrology Research Centre was also established at Ezeiza near Buenos 
Aires in Argentina. This centre contributed extensively to the training of 
Argentinean specialists. The investigations performed there on models, 
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primarily with the help of Berthelot, increased the knowledge already 
acquired on the flow conditions of the La Plata catchment, in part 
drawing on data obtained during the Pantanal project. 

In the same spirit, an Institute of Hydrology and Water Resource 
Technology was created in Iran from 1969 to 1971. With the powerful 
resources such as these, as well as the training incentives in general 
mentioned above, the Decade spurred major advances in the university 
status and theoretical and practical training of hydrologists. S o m e even 
think that this was the Decade's greatest achievement. 

20. The Mid-Decade turning point 

With Decade activities continuing to increase on all fronts, there was an 
impressive proliferation of meetings, consultations, missions, courses, 
seminars and publications - all extremely technical and thus making any 
detailed account of them not possible here. In the field, the work of 
National Committees multiplied the numbers of Decade stations, 
experimental and representative basins, water balance investigations on 
watercourses and contributions to cooperative research projects. The 
Secretariat's report at the fourth session of the Coordinating Council 
was especially eloquent in this respect. This session was held in M a y 
1968 during the student/worker protests in Paris, which had no 
significant effect on the discussions in progress. 

National Committees had started to hold regional meetings as early as 
1967 in some areas of the world. South American countries met in 
Buenos Aires, for example, and the countries bordering the Danube in 
Bratislava. Major conferences attended by two to three hundred 
specialists were organized on soil water at Wageningen in the 
Netherlands, on floods in Leningrad, and on artificial aquifer recharge at 
Haifa. 

The interest in the Decade w a s such that top level specialists with very 
busy schedules readily agreed to perform services to help National 
Committees develop their activities. Nace went to Iran, Volker to India, 
Pakistan and Afghanistan, and approximately twenty other consultants 
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visited other countries. Twenty or so conference reports, study findings 
and project results were published or prepared for publication in two 
complementary series. One of them, entitled 'Studies and Reports in 
Hydrology', was published solely by Unesco or jointly with I A H S or 
W M O . The second, 'Technical Notes in Hydrology', was targeted for 
more limited distribution. 

There was one small problem concerning these publications. The 
National Committees had been asked to make proposals for the Decade 
logo, but the Council Bureau was not satisfied with the submissions. I 
consequently called in Rolf Ibach, Unesco's graphic designer, and asked 
him to produce something symbolizing the water cycle. The superb blue 
and gold logo showing the sun causing evaporation, rain, run-off and the 
groundwater profile around a well received the greatest approval and is 
still used today. 

Conference on the Biosphere and the Environment at Unesco 
Preparations for the Biosphere Conference were n o w becoming intense, 
and Unesco worked on it in close collaboration with the United Nations, 
F A O , W H O , I U C N and the International Biological Programme. Since 
water is vital to all ecosystems, the question of what place it should hold 
in the conference discussions was raised. The Decade focused on 
hydrology in the physical sense of the word, but did not venture into the 
field of hydrobiology. At the time, I thought that at the end of the 
Decade, W M O would take charge of everything concerning 
observations, measurements, field stations and hydrology operations, 
with Unesco continuing to contribute to the general progress being made 
in this field by way of research, training and information campaigns. I 
also thought that the Biosphere Conference might lead to a major 
interdisciplinary programme on the impact of h u m a n activity on 
terrestrial and aquatic ecosystems, which was also the wish of the 
Natural Resources Advisory Committee. 

It was obvious that the question of water could not be excluded from the 
basic reports prepared for the Conference. One of them, drafted under 
the direction of Pereira, evaluated water resource problems and 
identified present and future biological needs. Another, prepared by 
F A O , dealt with the conservation of living, non-oceanic aquatic 
resources. But in the end, none of the Conference recommendations, all 
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of which were focused on an interdisciplinary approach to ecosystem 
research, training and management, specifically concerned water. 

Held in September 1968 and chaired by the brilliant French biologist 
François Bourlière, the Biosphere Conference was a resounding success. 
It was the first ever to address what is today called 'sustainable 
development' at an intergovernmental level, and the precursor of the 
major scientific conference of the United Nations that E C O S O C 
proposed holding in Stockholm in 1972. This conference would 
popularize the concept of the environment and mobilize the 
international community to save it. The Biosphere Conference 
confirmed not only the necessity, but also the possibility of reconciling 
the environment with development. A n d it recommended, as a priority 
action, that Unesco prepare an 'international research programme on 
man and the biosphere', despite reservations expressed by Sweden. 

The fifteenth session of Unesco General Conference was held in 
November of that same year. The Programme Commission expressed its 
satisfaction regarding implementation of the Decade, but proposed no 
changes in its contents. Most of the debate was devoted to organizing an 
'international conference on the I H D ' s practical and scientific results 
and on international cooperation in the field of hydrology'. Direct 
consultations within the Commission quickly led to an agreement on the 
composition of the n e w Coordinating Council. However, Adiseshiah 
took m e aside to tell m e he didn't want to see m e anymore 'running 
from one delegation to another with m y list in m y hand' and that a more 
appropriate election procedure should be set up! 

But this was not the most important event that took place: the General 
Conference approved the setting up of a third department in Unesco's 
Natural Sciences Sector under the heading 'Department of 
Environmental Sciences and Natural Resources Research'. This 
innovation, which I had been recommending for some time, was in line 
with the Advisory Committee's wishes. It had the advantage of 
grouping together under a single authority all nature-related 
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Fig. 28 
Construction at Ezciza near to Buenos Aires (Argentina) 

of the National Research Centre on Hydraulics and 
Applied Hydrology, within the framework of 

a U N D P / U n e s c o project. 
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programmes, including oceanography, and also established Unesco's 
pre-eminence in the field of the environment because this was the first 
time the environment had ever been included in an administrative 
structure of the United Nations system. 

At the same time and just as the Director-General had promised the 
Coordinating Council, more and more resources were being allocated 
for hydrology, in terms of both funds and personnel. The Hydrology 
Office was to have its o w n director to ensure independent operation, 
plus a specialist and additional secretaries. Hydrologists were also 
assigned to Regional Centres of Scientific Cooperation (as they were 
then called), first at Delhi and then at Montevideo. Thanks to the 
persuasive skills of the Council's chairman, Chéret, and to M a h e u ' s 
political savvy, hydrology was the focus of the lion's share of the 
additional resources in the development of the Natural Sciences Sector. 

Institutional spats 

The increasing importance given to the field of hydrology was also a 
reflection of the increasing interest in developing hydraulic resources 
throughout the world. Developing countries needs for water for 
drinking, industrial and irrigation purposes were considerable and the 
United Nations system was on the front line to help them. But the word 
'system', implying smooth functioning, is perhaps less appropriate than 
another expression that is often used, the 'United Nations family', 
especially if one acknowledges that families do occasionally have spats. 
This was the situation at the end of the 1960s, to the point that Martin 
Hill, the A C C Secretary, was thinking about setting up an arbitration 
centre in N e w York, a proposal I helped to dissuade. 

Tension had a tendency to build up above all between the United 
Nations itself on the one hand and F A O and W H O on the other. The 
main reason for this was not only the inevitable competition among 
economic sectors regarding dams or surface/groundwater draw-offs, but 
also stiff competition for the attribution of projects funded by U N D P . 
Indeed, these Organizations had c o m e to depend on the considerable 
extra-budgetary funds granted to cover management expenses, which at 
the time added up to 13% of project funds. Unesco also had this 
problem, but it was very marginal in the field of hydrology. 
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Fig. 29 
The logo of the Decade (and the ensuing International 

Hydrological Programme) evokes the global cycle of water 
which evaporates under the effect of the sun, falls as precipitation, 

flows as run-off or infiltrates underground where 
it forms groundwater, which in turn returns to the surface 
at wells. This logo has been displayed on postage stamps 

in many countries. 
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In contrast a bit of wrangling did occur with W M O concerning the 
sharing of both present and future responsibilities. The third session of 
W M O ' s Hydrometeorology Commission, held in September and chaired 
by the Soviet, Evgueni Popov, highlighted the rapid development of 
W M O ' s activities in this field, partially due to its extensive participation 
in the Decade. The creation of a Hydrometeorology Division within the 
Secretariat, and the appointment of Jaromir N e m e c to head it, 
considerably strengthened W M O ' s presence in day-to-day actions. 
N e m e c was perfectly familiar with the Decade's ins and outs and had a 
lot in c o m m o n with D a Costa. They were equally capable, ambitious 
and dynamic and defended their respective institutions with the same 
passion and relentlessness. But even if there were a few punches under 
the belt, their rivalry was always cordial. Unfortunately, this respectful 
rivalry was not necessarily understood in a number of countries where it 
sometimes resulted in tension between hydrology and meteorology 
departments. 

Officially, of course, relations between the two organizations were 
cloudless. They worked together splendidly on a variety of projects, 
such as agro-climatological investigations. Similarly, when the W M O 
was having problems in publishing a 'Climatic Atlas of Europe' 
prepared by one of its technical committees, I was able to arrange the 
joint publication with Unesco in the form of a superb book that was 
highly appreciated in Geneva and was followed by similar atlases for 
Latin America and Asia. But matters needed clarification in the field of 
hydrology. René M a h e u got wind of the bickering and was rather 
irritated. W h e n Davies offered to participate directly in preparing the 
Mid-Decade Conference, M a h e u suggested that the conference be 
presented as being 'convened by Unesco and organized with W M O ' . 
A n d M a h e u made the highly significant gesture of inviting Davies to 
participate in the opening session at his side. 

Matveyev, the Assistant Director-General for Natural Sciences, had left 
the Organization early in 1969. Adiseshiah, the Deputy Director-
General, was charged with supervising the Sector awaiting the arrival of 
a successor. Adriano Buzzati-Traverso, a well-known Italian geneticist, 
was appointed to this post in September. The German geographer, 
Walther Manshard, was also appointed to head the n e w department 
grouping natural resources, oceanography and hydrology. For heading 
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the work in the last-mentioned domain (hydrology), Romania proposed 
Sorin Dumitrescu, w h o was responsible for the Institute of Hydraulic 
Research in Bucharest at the time. Dumitrescu had taken an active part 
in the work of the Coordinating Council since the beginning of the 
Decade and took on his new function in Paris a few days before the 
Mid-Decade Conference. 

Conference preparation had been a very major task because every 
country submitted a national report and the Secretariat was charged with 
synthesizing their contents. In addition, the Secretariat was responsible 
for summarizing the status of at least 36 Decade projects and for making 
proposals for the future. The Office of Hydrology had only one 
additional specialist, the German engineer, Wilfried Gilbrich, but it did 
have recourse to outside consultants, including Jacques A i m é , w h o was 
fortunately still there. At the opening of the conference in early 
December, a voluminous documentation was thus ready for the 250 or 
so participants representing 75 countries and around twenty 
organizations. 

Second intergovernmental conference on hydrology 
M a h e u , w h o was to return from a trip to the Near East the night before 
the Conference, was to give the opening address. A draft speech had 
been prepared for him well in advance, but a few changes had been 
introduced, making the message far bolder. The penultimate sentence 
n o w read: "But I should like to say here quite clearly, that I shall 
welcome any suggestion for setting up some permanent system of 
international cooperation, for scientific hydrology as a whole, which, 
while fitting into the legal structure of Unesco, would be sufficiently 
open and flexible to allow of the broadest possible participation, without 
any suggestion of subordination from the scientific standpoint, by other 
organizations of the United Nations system which are, with good reason, 
particularly interested in hydrology, and whose cooperation I consider to 
be absolutely indispensable." 

Despite the language precautions taken, this statement basically 
affirmed Unesco's willingness to take on a long-term role as the 
recognized leader in the field of hydrology once the Decade was over. 
This was to drastically limit W M O ' s ambitions and elicited reservations 
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Photo Unesco 

Fig. 30 

Adriano Buzzati-Traverso, Italian geneticist, Assistant 
Director-General for Natural Sciences from 1969 to 1972, 

w h o was not in favour of the prolongation 
of the Decade after 1974. 
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on the part of other partners, and in particular F A O . Davies spoke 
immediately after Maheu. H e did not refer to this statement, which was 
undoubtedly unexpected, but simply said that what was important was 
what occurred in the countries themselves, international organizations 
being the means to an end, not an end in themselves. H e then presented 
a rather detailed report on W M O ' s activities during the Decade and on 
what he called 'operational' hydrology. I wondered what he really 
thought, but during a brief exchange after the meeting he simply said 
with a smile that "things didn't seem to be heading in the direction w e 
had originally thought they should" - a beautiful example of an 
understatement if there ever was one. 

This second intergovernmental conference on hydrology, like the first 
held in 1964, was chaired by the good-natured, efficient Volker. The 
delegations were composed, as before, almost solely of hydrologists, but 
this time the conference did not escape the political stratagems of the 
day, with the U S S R calling upon one or another of its satellites to 
intervene. Romania, backed by Cuba, regretted that East Germany, 
North Vietnam and North Korea had not been invited to the Conference. 
South Vietnam and China, represented by Taiwan at that time, and 
whose hydrological importance was obviously limited, protested against 
the making of political declarations during a technical conference. But 
this did not prevent Iran from protesting against the participation of 
Bahrain, which it considered as part of its o w n territory. 

Following these rituals, which were without consequence and which are 
n o w somewhat outmoded, the Secretariat reported on the activities of 
the M e m b e r States. This was followed by a long litany of reports given 
by the fifteen or so international organizations involved to a greater or 
lesser degree in the programme. The next part of the Conference was 
devoted to defining what should be done during the second half of the 
Decade in terms of both organization and technical content, in the light 
of what had been accomplished in the first half. These important 
discussions resulted in around thirty resolutions that confirmed rather 
than significantly changed the initial directions taken. The number of 
Council members and its officers was to be increased, the focus of the 
various working groups was to be reviewed, activities that produced 
practical results were to be intensified and more attention was to be paid 
to developing countries. Training programmes, publications, maps and 
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even the use of satellites were all stressed as being important. Basically 
everyone evaluated positively the Decade work already completed 
positively and with a few minor adjustments, agreed to pursue it along 
the lines already laid down. 

The most keenly anticipated discussion was that on the 'requirements 
and possibilities of a long-term action plan in the field of hydrology'. 
The Secretariat had prepared a lengthy document on this topic 
explaining the need for international cooperation that was effectively 
coordinated and followed through to ensure the observation, 
measurement, transmittal, synthesis and comprehension of hydrological 
data, as well as training, knowledge sharing and technical assistance 
actions. But the document said nothing about the procedures and 
mechanisms needed to set up such a cooperative effort. 

Fortunately, Chéret, as chairman of the Coordinating Council, had also 
drafted a shorter note with Korsun's approval presenting a few 
'suggested basic guidelines' on the subject. First of all he attempted to 
clearly define the actions needed, listing the following: develop supply 
systems, identify water balances, m a k e forecasts for surface and 
groundwater, furnish data for hydraulic works and investigate the long-
term impact of human activity on resources. H e identified all the players 
involved, as well as the principles that should govern their cooperation. 
In conclusion, he suggested that Unesco, whose o w n activities in the 
field of hydrology were to be clearly defined, act as the host for the 
coordination mechanism, which would be open to all countries, whether 
or not they were members of the Organization. 

This clear and careful note w o n most of the plaudits during the long 
discussion that followed, which was not without ambiguities. The field 
to be covered was not the same in the eyes of those w h o thought Decade 
activities should simply be pursued and in those, becoming more and 
more numerous, w h o wanted to see them become more practical and 
focused on developing hydraulic resources. But it was especially 
difficult to grasp what projects proposed by this intergovernmental 
conference, but organized by Unesco, could call for the commitment of 
other organizations in the system in a long-term programme. 
Concerning this point, the representatives of the United Nations, F A O 
and W M O , while confirming their interest and willingness to cooperate, 
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were not shy to remind everyone that the A C C Subcommittee on the 
development of hydraulic resources was the appropriate unit for inter-
organization coordination. 

In the end, the Conference adopted three major resolutions. The first 
requested the Decade Coordinating Council to prepare a plan for a long-
term programme and invited the Director-General to ask his colleagues 
to help in this matter, to assure that Unesco's activities in the field of 
scientific hydrology were pursued, and to organize a n e w 
intergovernmental conference in 1974 to launch the long-term 
programme. In the second resolution, the Director-General was himself 
asked to devise the cooperation mechanism needed for this programme 
in consultation with the Coordinating Council, the other organizations 
and possibly with the A C C . A n d finally, the third resolution, as the 
logical follow-up but one having rather heavy consequences, 
recommended that the M e m b e r States maintain their National 
Committees created for the Decade on a permanent basis. The M i d -
Decade Conference thus ended without any mishap and was considered 
a real success. It was to mark a major turning point in Unesco's 
scientific programmes. 

21. Water in the forefront 

The fifth session of the Coordinating Council was held just after the 
Conference. In compliance with its statutes, a new Bureau was to be 
elected. Ivan Chéret was re-elected chairman to ensure continuity, and 
Zdzislaw Kaczmarek from Poland and A h m e d Khouadja from Tunisia 
were elected vice-chairmen. During this very short session, the Council 
examined the Conference resolutions needing immediate action on its 
part, but spent most of its time reorganizing the working groups and 
expert committees for the second half of the decade. 

The Council primarily recommended widening the focus of the working 
group investigating/evaluating flooding and stressed the extensive scope 
and importance of the working group on the impact of m a n , requesting 
in particular that a link be created with the future programme on M a n 
and the Biosphere. It also defined the topics to be covered by the 
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committee of specialists, directed by W H O , on problems relating to 
water quality. Regarding the long-term programme, the Council made 
note of the Conference resolutions, putting off examination of the means 
needed for programme implementation until later, while scheduling the 
setting up of a special working group to investigate this question. 

But the most significant thing that occurred during this session was 
probably N e m e c ' s invitation to hold the sixth session of the Council in 
Geneva at W M O , firmly marking the determination of his Organization 
to affirm its place in the field of hydrology by highlighting the major 
role that it was playing in the Decade. 

Hydrology finds its home at Unesco 

The number of staff in the Office of Hydrology had been increased, 
particularly with the arrival of the Dutch hydrologist, Frits Verhoog, 
w h o was asked to head the study of Saharan aquifers and the hydrology 
institutes of Argentina, Brazil and Iran. The n e w Director quickly took 
charge of matters. Dumitrescu was both methodical and someone w h o 
thought things through. H e was skilled in confronting problems with all 
the firmness and competence required. D a Costa naturally remained 
Coordinating Council Secretary, but Dumitrescu assumed relations with 
W M O and succeeded in definitively installing a climate of cooperation 
and trust. 

From m y side, I no longer had any direct responsibilities for the Decade, 
though I naturally continued to ensure that hydrology maintained its 
proper place in the multi-disciplinary investigations performed by m y 
Division, and primarily in specific projects conducted by U N D P . I was 
above all very busy dealing with the considerable international agitation 
associated with the preparation of the Stockholm Conference, and 
especially with the difficult task of preparing the M a n and the Biosphere 
( M A B ) Programme. 

B y the autumn of 1969, five interdisciplinary working groups composed 
of around one hundred specialists from thirty countries and eight 
international organizations had already enthusiastically prepared no less 
than 90 project proposals for the M A B Programme. The proposals 
obviously had to be grouped and then selected on a logical and realistic 
basis prior to drafting the document the Secretariat was to submit to the 
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sixteenth session of the General Conference. This followed all the 
preliminary consultations that had been undertaken in order to launch 
the M A B before the tumult of Stockholm. Throughout this process, I 
naturally had a tendency to rely on the experience acquired in launching 
the Decade. 

In this vein, M A B would include scientific projects, the basic operations 
needed in order to carry out these projects and educational and 
information exchange activities. The mechanism of governance would 
again be a Coordinating Council. Problems pertaining to the oceans 
would be left to I O C and those relating to hydrology and meteorology to 
the Decade and the recently launched Global Atmospheric Research 
Programme ( G A R P ) . 

Since the Mid-Decade Conference, it had become clear to m e that the 
way in which I had imagined the future development of Unesco's 
scientific programmes was not going to come about. W M O would not in 
a foreseeable future become the leader, as it had intended, in the field of 
surface water hydrology. Unesco would not simply be satisfied with 
continuing to contribute to the general progress being made in this field 
solely through research and training activities, nor simply with linking 
hydrogeology to its increasing responsibilities in the field of geology. In 
other terms, the 'long-term hydrology programme' would necessarily be 
an intergovernmental programme of the same type as the Decade - and 
indeed M A B . 

I had initially underestimated the emotional significance attached to 
fresh water in the international political arena and misunderstood the 
resilience of the institutional mechanism I had myself devised and set 
up. A n intergovernmental programme directed by a council of elected 
M e m b e r States, associated with national committees in each country 
funding the major part of programme activities and serviced by its o w n 
secretariat, is endowed with a great deal of freedom and power. Within 
the founding institution, the programme becomes a quasi-independent 
international body which, like any organization, looks for ways to 
ensure its o w n continuity. The principal players in the Decade were 
convinced, and rightly so, of the pertinence of their work. They 
naturally wanted to pursue their cooperation on an analogous basis and 
over a long period of time. 
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Fig. 31 

Sonn Dumitrescu at the symposium on 
hydrometry at Koblenz, September 1970. 
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During the second half of the Decade, in fact, the Council's discussions 
and the work of the Secretariat would largely be devoted to preparing 
the programme that was to follow. A s had been agreed, the sixth session 
of the Council was held at the W M O Headquarters in Geneva in early 
July 1970, chaired by Chéret. In his opening address, Secretary-General 
Davies stressed the significance and extent of the role his Organization 
had played during the Decade and announced that a technical 
conference reuniting the world's hydrological and meteorological 
services, designed to strengthen W M O ' s future programmes in the field 
of operational hydrology, would be held shortly. 

Manshard spoke next, expressing Unesco's thanks and reminding 
Council members of the session's goals, which were primarily an 
extension of those of the preceding session. Apart from its symbolic 
character, of confirming the solid understanding that had been forged 
between the two Organizations, the session covered the focus and 
composition of the ten working groups that would be the Decade's 
backbone until its very end. The focus of the working group on world 
water balances was extended to cover a more realistic approach to the 
water balances of countries or catchments. The respective roles of 
Unesco and W M O in pursuing the programme were expressly identified 
for the first time, as well as the roles of F A O and W H O , which had 
already been more clearly defined. 

The Council also set up an ad hoc working group charged with 
preparing the plan for the future long-term programme of cooperation. 
Brazil, United States, France, India, United Kingdom, Poland, Tunisia 
and the U S S R were appointed to it. A s can be seen, China was still 
completely absent, Black Africa also. 

Decade working groups and committees of specialists continued to meet 
throughout this entire period, of course, and n e w conferences were 
organized. A m o n g the latter was a conference organized in July in 
Reading on the world water balance. S o m e 250 participants attended 
this conference and the fifth session of the working group on this 
flagship Decade topic was held at the same time. A conference was also 
held in September at Koblenz on hydrometry, the set of measurement 
techniques employed in surface hydrology, attended by over 500 
specialists from around fifty countries. 
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Widened governance for the IHD 

The most important event that occurred in 1970 was probably the 
decisions taken during the sixteenth session of the Unesco General 
Conference. Yvan Chéret once again reported on Decade progress 
before the Programme Commission. Lively debate followed on many 
questions relating to the Coordinating Council's resolutions and the 
proposals made by the Director-General. The number of Council 
members was to be increased to thirty, the Council was to meet every 
two years and the number of Bureau members was raised to five. A 
proposal was also made to entrust the Council with preparing the future 
long-term programme. M a h e u himself intervened several times during 
the debate. 

Following a few amendments, three resolutions were adopted, on 
contributing to general progress in the field of hydrology, on continuing 
Decade activities and on preparing the long-term programme. For the 
last mentioned, the General Conference asked the Council to draw up 
the contents of the programme for submittal during its seventeenth 
session, and asked the Director-General to propose possible mechanisms 
to ensure coordination with the other Organizations. 

Following the comments made by Adiseshiah, a 'Nominations 
Committee' was set up to elect the thirty members of the n e w Decade 
Council, as well as the members of other councils, such as that for the 
M A B Programme. The Nominations Committee was the fief of 
diplomats, of course. It was their task to negotiate a given election in 
relation to another. Hydrologists on such a committee would be few and 
far between. But experience later showed that if it was only the fleeting 
prestige of being elected that motivated some countries, which then 
forgot to send qualified delegates to attend the Council sessions, 
countries really interested in attending but not elected did not hesitate to 
send observers, w h o then actively participated in the debates. 

According to the new arrangements, the next Coordinating Council 
would not meet before the end of 1971; this gave a welcome breathing 
space to the Secretariat, charged with preparing the multitude of session 
documents in four official languages, which was a major task. The only 
problem with this was that the new Council Bureau would not be elected 
beforehand. But more and more precise responsibilities had already 
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been given to it by the Council. T o account for this, representatives of 
France, United Kingdom, United States and the U S S R were invited to 
attend the Bureau meetings. 'Permanent Bureau members ' was not the 
customary way of proceeding and brings the Security Council to mind, 
but in fact this was a wise precaution because it gave the Bureau the 
authority it needed during this period of intense activity. 

The Decade machine was n o w running at high speed, especially the ten 
working groups, whose cogs whirred away on water balances, 
groundwater investigations, flooding, man ' s impact on the water cycle, 
representative catchments, radioactive techniques, knowledge sharing, 
training, fractured rock aquifers and water quality. All ten were to hold 
their next working session before the next Council meeting, mobilizing 
some 150 specialists. The ad hoc working group on the long-term 
programme was to hold no less than three meetings in order to present 
its recommendations before the summer. This working group proposed 
four priority topics for the programme: water balances, man ' s impact on 
water quantity and quality, n e w developments in the field of hydrology 
and assistance activities. However, it did not address the question of 
possible coordination mechanisms, regarding which the Director-
General was officially consulting all the organizations concerned. 

But a fundamental problem soon arose within the Sciences Sector at 
Unesco. Buzzati Traverso, the head of the Natural Sciences Sector, had 
a rather elitist concept of science and thought that hydrology belonged 
to the field of engineering, not science. Very aware that biotechnologies 
were becoming increasingly important, he wanted to set up a major 
programme in molecular biology at Unesco. H e needed funds to do this 
of course and consequently pushed for limiting hydrology projects. 

Dumitrescu naturally did not agree with Traverso, whose intentions ran 
counter to the recommendations of the Mid-Decade Conference and the 
Coordinating Council. Because the conflict continued, Dumitrescu was 
forced to ask the Unesco Director-General to act as arbitrator. It was not 
until just before the meeting of the Council in November that M a h e u , 
w h o was to give the opening address, was called in to settle the matter. 
H e confirmed rather adamantly that he stood by the position he had 
already taken in favour of the Organization's long-term commitment to 
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hydrology and requested that differences of opinion cease concerning 
this point. 

Multiple initiatives 

While Unesco was getting ready to continue its activities in the field of 
hydrology, interest in water was increasing on an international scale. 
This was due in part to demographic and urban expansion, to the 
emergence of many poor countries and to growing awareness of the 
problems of pollution - all issues of which the Decade was familiar. As 
early as 1967, the American government had organized a major 
international conference in Washington, the first of its type, on water in 
the service of peace, 'Water for Peace'. In July 1970, E C O S O C set up a 
Permanent Commission on Natural Resources, where hydraulic 
resources took a prominent place. More and more ambitious projects 
saw the light of day, such as completion of the Upper A s w a n D a m in 
Egypt and development operations for the Indus river basin following 
the signature of the river water treaty between India and Pakistan. At the 
same time, water-related conflicts, such as that between Argentina and 
Brazil on the hydroelectric development of the La Plata basin, continued 
to enliven international encounters. 

Preparation of the Stockholm Conference on the H u m a n Environment 
gave rise to much effervescence, particularly at the level of the Regional 
Economic Commissions, where a prominent role was taken by questions 
relating to water resource development and management, combating the 
pollution of watercourses, and water quality standards. Countries 
reported on their o w n initiatives to show h o w much progress they were 
making and their newly acquired skills. France, for instance, highlighted 
its 'catchment agency' management system that it had successfully set up. 

From the W M O side, there was much activity underway, with the 
convening in April 1971 of its sixth Congress, which was primarily 
devoted to organizing the Operational Hydrology Programme (OHP) to 
be launched the following spring by the Organization's Executive 
Council. This programme basically focused on measurements, stations, 
data transmission, refinement of methods and techniques, and the major 
problem of hydrological forecasting. The n a m e of the Commission 
simply became the 'Hydrology Commission'. 
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A n Advisory Committee on Operational Hydrology, composed of 
around twelve directors of national hydrological services and 
departments, was set up to assist N e m e c ' s Division. N o w that a 
relationship of trust had been created between the two organizations, 
René M a h e u himself spoke at the W M O Congress and came to an 
agreement with Davies concerning the long-term programme. The open 
or concealed rivalry that had reigned for a long time between the two 
bodies had apparently dissipated. W M O could legitimately pride itself 
on the key role it was playing in the Decade's success while preparing 
its own intergovernmental programme. 

Hydrobiology and the ecology of aquatic environments had only been 
briefly touched on in the Decade projects. But various N G O s wanted to 
develop on multi-disciplinary investigations of this type. In M a y 1971, 
C O W A R organized a major conference in Knoxville, Tennessee, on 
artificial lakes, the problems they pose and their environmental impact. 
Similarly, the International Biological Programme, with the support of 
Unesco, focused on investigating the productivity of fresh water 
ecosystems, mobilizing specialists from around the world. It was 
particularly interested in combating the aquatic plant life that invaded 
dam reservoirs. A n d I U C N drew up a list of inland waters and 
marshlands that were important because of their biological diversity and 
the role they play for migratory birdlife. 

A n interesting conference on this topic was organized in Iran in early 
1971 to examine a draft agreement for the conservation of wetlands, the 
home of waterfowl. The conference approved the 'Convention on 
Wetlands of International Importance Especially as Waterfowl Habitat', 
better known as the 'Ramsar Convention', the name of the tiny station 
on the shores of the Caspian where the meeting was held. But the 
depository body for this new international instrument had to be 
identified. Because some countries did not want Iran to be the 
depository, our representative, the Swedish ornithologist, Kai Curry 
Lindahl, called m e to find out h o w I felt about Unesco taking on this 
role. I could only see the advantages and said 'yes'. I was upbraided a 
little by our legal department afterwards because they had been left in 
the dark about this n e w responsibility and found faults with the text of 
the Convention. A n d they were right. The text had to be reworked and 
above all strengthened just a few years later. But this Convention 
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nonetheless played a major role in protecting these wetland ecosystems 
that were undoubtedly the most threatened on earth. 

The Natural Resources Advisory Committee met in August in Canberra, 
where the South Pacific Congress was also being held. This was the 
Committee's last session, because it no longer had any reason to exist. 
The M A B Programme was n o w progressing smoothly and a new 
enterprise had been launched for earth sciences, the International 
Geological Correlation Programme (IGCP). With these programmes 
plus the Hydrological Decade and the Océanographie Commission, all 
aspects of nature were covered by Unesco, except of course atmosphere 
and space, which were shared between W M O and I C S U . The 
Committee consequently focused its work on preparing a 'testament' for 
the intention of the programme it cherished in particular, M A B . It 
wanted to see M A B follow an interdisciplinary path, including an 
appropriate contribution of the social sciences. 

Start-up of the MAB Programme and announcement of the IHP 
The first session of the M A B Coordinating Council was held in Paris in 
November, chaired by François Bourlière. The job cut out for it was 
particularly tough, to such a point that many thought it was doomed to 
fail. The General Conference had effectively approved the programme 
that had been proposed, but the programme had been chopped down 
from the ninety or so initial research topics to around thirty. But even 
these were still too diffuse and inarticulate to allow for drawing up a 
c o m m o n road m a p for over one hundred M e m b e r States. The 
enthusiasm that had reigned during programme drafting now had to face 
the realities of implementation. 

Fortunately, after slaving away day and night, the Council succeeded in 
drafting a more realistic programme. It was composed of thirteen 
precisely-defined major projects in which each country could recognize 
its priorities, since most of the projects were focused on the impact of 
human activity on the Earth's principal ecosystems, or biomes, to which 
their respective territories belonged. The role played by water was 
implied everywhere and clearly evident in the project on arid and semi-
arid ecosystems in relation to the impact of irrigation. 
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A specific project had been set up to study the ecological effects of 
human activities on the value and resources of lakes, rivers, deltas, 
estuaries and coastal zones, which left open the possibility of 
cooperating with the Decade. But in practice cooperation between the 
two was quite limited. At state level the I H D and M A B National 
Committees moved in different scientific and administrative circles. At 
the Secretariat level, the M A B director, the Italian ecologist Francesco 
di Castri, had to overcome formidable challenges in launching a 
programme as vast as this one, on such burning topics, just when the 
Stockholm Conference was about to take place and all kinds of 
organizations were trying to establish themselves in this field. H e 
consequently gave priority to topics where clearly M A B had a primary 
responsibility. 

The seventh session of the Decade Coordinating Council took place 
immediately after the M A B Council meeting. Adriaan Volker was once 
again elected Council chairman by acclamation. The vice-chairmen, 
whose number had been increased to four, were: Z . Kaczmarek of 
Poland, M . Mozayeny of Iran, J. Etchart of Uruguay and A . H . Ishag of 
Sudan. René M a h e u ' s opening speech was particularly important 
because he reiterated firmly his position concerning the long-term 
programme, which he referred to for the first time as the 'International 
Hydrological Programme', the name it still holds today. 

The firmness of his intervention did not come as a surprise. H e was well 
aware of the importance of questions related to water and of their 
political significance. H e had succeeded in convincing his colleagues 
from other United Nations organizations and he wanted to show the 
Stockholm Conference the capabilities Unesco had acquired in the field 
of the environment. Perhaps he also wanted to clarify things for those 
w h o , like Buzzati-Traverso, had expressed doubts as to the necessity of 
a new intergovernmental programme in the field of hydrology. H e also 
stated that he preferred a management structure identical to that which 
had given entire satisfaction for the Decade. 
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Fig. 32 

The International Hydrological Decade gave rise to 
a considerable number of Unesco publications, notably in 
the Studies and Reports in Hydrology series (shown here, 
the cover of a volume on Representative and Experimental 

Basins) and in the Technical Documents in Hydrology series. 
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A s w e have seen, the Council had a charged agenda, which included 
reviewing the work of all the working groups, the Decade's very 
backbone. Account also had to be taken of regional activities that were 
springing up everywhere, including the meetings of Asian National 
Committees in Bangkok, of African National Committees in Addis-
Ababa, of the Rhine river basin, of the North American Great Lakes, of 
the Baltic Sea, of the Danube, of Eastern Europe, Central America, etc. 

But the liveliest debate concerned the proposals for the International 
Hydrological Programme. The ad hoc working group's report on the 
programme contents was very well written, and covered the four major 
topics mentioned earlier (water balances, man ' s impact on water quality 
and quantity, research and supporting activities). A truly effective long-
term programme was proposed that was to be implemented according to 
pre-defined phases, each lasting five to ten years. Suggestions were also 
included for the priority first phase actions accompanied by a list of the 
results that were to be expected. This report, needless to say, was very 
favourably received. But discussions were more difficult concerning 
management mechanisms, which was strange because they were almost 
identical to those employed for the Decade. 

Several delegations, including Australia, France and the United States, 
felt they could not approve a Coordinating Council set up by Unesco 
that had responsibilities in implementing a programme in which other 
United Nations organizations were involved. These hesitations opened 
the door for the representatives of the United Nations, F A O and W M O 
in turn to express their reservations on provisions they had until that 
point accepted. Fortunately, there was no follow-up to this unexpected 
little incident, the cause of which was most probably the approaching 
Stockholm Conference. 

But 1972 was a year marked with apprehensions about what was going 
to happen at the Stockholm Conference, since it looked like some sort of 
revolution was about to occur, or that order was to be re-established 
within the United Nations System, with the respective responsibilities of 
each and every organization redefined. F A O and W H O did not intend to 
let the ecologist movement dictate restrictions that would bring their 
policies and programmes into question. Unesco, having played a 
pioneering role in the field of the environment, felt threatened because 
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Opening of the sixth session of the Coordinating Council for the 
Decade held at W H O Headquarers in Geneva. From left to right: 
Walther Manshard, Director of the Department of Environmental 

Sciences and Natural Resources Research of Unesco; 
Jose Da Costa, Secretary of the Coordinating Council; 
Y van Chéret, chairman of the Council; Arthur Davies, 

Secretary-General of W M O ; Sorin Dumitrescu, Director of 
the Office of Hydrology. 
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the goals it was pursuing were key issues of the Stockholm Conference, 
particularly in the fields of oceanography and ecology, but also in 
hydrology. I had been asked by the Director-General to monitor all the 
transactions and to defend the Organization's interests as best as I could. 

But in fact the Conference primarily focused on intergovernmental 
programmes, i.e., the Decade, M A B and I O C . T o ensure their 
continuation, these programmes had to be mentioned in the draft 
recommendations of the Conference. This required a great deal of 
perseverance and for the M A B , the need to take a firm stand because 
this programme was just getting started and m a n y were covetous of it. 
The Conference itself was very successful. It was the first of a series of 
major world conferences organized by the United Nations, but probably 
that which, from among many others held subsequently, produced the 
most tangible and lasting results. The conference drew the international 
community's attention to a serious issue that had been completely 
neglected until then, the environment. This issue raised doubts about 
development and modes of behaviour that were typical at the time. The 
Conference set up a new institution to investigate this issue and 
provided the funds needed to ensure that the activities of the various 
players involved were stimulated and coordinated. 

Although it had initially appeared that Unesco was especially threatened 
by this redefinition process, the Organization came through it quite well. 
It was to keep the Intergovernmental Océanographie Commission and 
was entrusted with a special mandate for education in the field of the 
environment. In regard to the Decade, it was duly mentioned among the 
organizations that were to contribute to actions relating to water 
resources. A n d as for the M A B , explicit reference was made to it in at 
least ten or so recommendations, ending all reticences that its launching 
had previously provoked here and there. 

22. Towards an uncontested success and 
a programmed continuation 

The seventeenth session of Unesco's General Conference was held in 
October-November 1972 before the United Nations General Assembly 
had taken any decisions concerning the follow-up to the Stockholm 
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Conference. But it was already known that its recommendations would 
be approved and in particular that a United Nations Environment 
Programme ( U N E P ) was going to be set up and endowed with 
independent funds constituting a modest, but authentic counterpart to 
U N D P . Maurice Strong, who had brilliantly organized the Stockholm 
Conference, was expected to be offered the position of U N E P Executive 
Director. What w e didn't know was that U N E P Headquarters would not 
be set up in Geneva, a privileged location for any organization whose 
task was to stimulate and coordinate the actions of the United Nations 
system. T o everyone's surprise, it was set up in Nairobi. Be that as it 
may , the General Conference could only be pleased with the results 
obtained in Stockholm, particularly in respect to I O C and M A B . 

Discussions on hydrology again confirmed the interest of the 
delegations in the Decade, with which they were n o w very familiar. But 
most of the interventions related to proposals for the long-term 
programme. The Director-General submitted a detailed document on 
this subject reiterating the Coordinating Council's recommendations in 
regard to programme content and his o w n proposals relating to 
management. 

The section on management had been very carefully prepared. It 
recognized that some of the activities planned lay within the scope of 
work of other organizations, that it was still too early to define the 
practical possibilities for their participation in the programme to be 
approved by the General Conference, and that coordination of the 
ensemble in terms of water resources continued to be assured by the 
A C C Subcommittee. S o m e delegates, mostly from the Nordic countries, 
insisted on this last point. Others, such as N e w Zealand, requested close 
coordination between the M A B and the new hydrology programme. Still 
others felt that the scope of the programme was too ambitious. A n d 
finally others, like Brazil, wanted to give priority to hydrological 
applications in arid and humid tropical zones. 

But in sum everyone was agreed that Unesco should launch the 
International Hydrological Programme (IHP) at the beginning of 1975 
for an initial six-year period. After making a few amendments, the 
General Conference voted quasi-unanimously the resolutions needed. At 
the same time the Conference authorized the Director-General to 
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organize a new intergovernmental conference in 1974 together with the 
W M O in order to review the results of the Decade and prepare a plan for 
implementing the first phase of the IHP. A n d of course the Nominations 
Committee elected the thirty members of the n e w Coordinating Council, 
which in fact was the Decade's last. 

Judicious reorganization for the environment 
At the end of 1972, important changes took place in the Natural 
Sciences Sector of Unesco. Adriano Buzzati-Traverso, the Assistant 
Director-General, retired and was immediately replaced by James 
Harrison, the eminent Canadian geologist w h o had just left the 
presidency of I C S U . Harrison was primarily interested in oceanography, 
and sought to set up effective cooperation in this field among all the 
players, using I O C as base. Concerning hydrology, Harrison believed 
that industrialized countries like Canada had already obtained what they 
wanted from the Decade from a scientific perspective. But he 
completely understood that developing countries did not feel the same 
way and that the very success of the programme meant that it had to be 
extended. 

Walther Manshard, the Director of the Department of Environmental 
Sciences and Natural Resources Research, left his post at the beginning 
of 1973 and Maheu appointed m e to replace him. Hydrology was again 
m y responsibility and I consequently attentively followed the last two 
years of the Decade. But there were no real concerns that needed 
attention from m y side. Rather, starting in 1974 and as recommended 
earlier by the Advisory Committee on Natural Resources Research, the 
Department was reorganized: the n e w Division of Ecological Sciences 
( E C O ) was to ensure the secretariat for M A B , the Division of Water 
Sciences ( H Y D ) the secretariat for the Decade, and the Division of 
Earth Sciences ( G E O ) the secretariat for the 1GCP. A Division of 
Marine Sciences ( M A R ) was also created and an independent secretariat 
was set up for the Intergovernmental Océanographie Commission 
(IOC). 

U N E P was about to become reality, and enthusiasm among 
intergovernmental organizations and N G O s alike was just as vibrant as 
it had been during the preparation of the Stockholm Conference. Each 
body sought to strengthen its presence and tried to find ways to 
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cooperate with the new environment fund. Although the question of 
water resources had not been discussed at any length in Stockholm the 
consequence of which would be the organization of a n e w United 
Nations conference on this subject a few years later at Mar del Plata -
more and more N G O s were becoming interested in water resources, 
which inevitably led to duplication and overlap. The Coordinating 
Council itself had even started to worry about keeping control of its 
responsibilities. 

Within the United Nations system, the position of W H O was 
considerably strengthened because pollution, water supply and 
sanitation problems had received special attention at Stockholm. At the 
same time, the possible participation of various organizations in the 
International Hydrological Programme in regard to hydraulic resources 
had basically been clarified within the A C C Subcommittee in 1972. The 
status of this Subcommittee found itself strengthened because in 1973, 
E C O S O C had not accepted a n e w attempt aimed at reviving the old 
'Centre' (on Water Resources Development) in N e w York. 

S o m e organizations continued to question Unesco's commitment, which 
was no longer for a ten-year period, but for the 'long term', and which 
gave considerable weight to m a n ' s impact on water quality and quantity, 
i.e., to resource management. Happily the situation between IHP and 
O H P was n o w peaceful. The terms of their cooperation, confirmed by 
an exchange of letters between M a h e u and Davies, were written up in an 
agreement authorized by W M O ' s Executive Council and approved by 
Unesco's Executive Board in 1973. This official agreement called for 
creating a joint liaison committee between the two organizations. Both 
the chairman of the Decade Coordinating Council and the president of 
the W M O Hydrology Commission were appointed to this committee, 
which was above all a symbol and a message, designed particularly at 
reassuring national hydrology and meteorology departments. 

Feverish activity before the end of the IHD 

The Decade Coordinating Council held its eighth session in M a y . 
Unesco's Deputy Assistant Director-General, Jack Fobes, made the 
opening address. A new Bureau was elected with Mostafa Mozayeny 
(Iran) as chairman and E . Hendricks (United States), V . Korsun (USSR), 
J. Otnes (Norway) and J. Sonuga (Nigeria) as vice-chairmen. 
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Fig. 34 
James H . Harrison, Canadian geologist, who was 
Assistant Director-General for Natural Sciences 

from 1973 to 1976. 
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A s was customary, the Council reviewed progress m a d e by the various 
working groups and sub-working groups, which were to continue to 
meet but had to finish up their work quickly. The Council then took note 
of the development of various regional activities as well as projects led 
by I A H S on erosion and on snow and ice, a major conference on the 
latter having been held in Banff, Canada, in September 1972. 

For the most part, subsequent discussion focused on the various 
preparatory stages for the future conference to be held to adopt the IHP. 
National Committees and working groups were asked to submit their 
proposals before 1 December 1973 to the Secretariat. The Secretariat 
would then transmit the draft of the implementation plan for the first 
phase of the IHP (1975-1980) to the National Committees before 31 
March 1974. Concerning the questions of management and the creation 
of subsidiary bodies for the future programme, the Council decided to 
set up an ad hoc working group composed of delegates from Brazil, 
France, Ghana, United States and the U S S R . 

The timetable imposed a heavy work load on the Secretariat. Extensive 
documentation had to be prepared for the End-of-Decade Conference, 
which meant inventorying and evaluating all that had been accomplished 
by all the Decade players, plus setting up a plan for the first phase of the 
IHP and continued monitoring of ongoing activities, the pace of which did 
anything but slow down during the final phase of the Decade. 

For example, a major conference attended by some 250 scientists from 
sixty countries was organized in Madrid on setting up projects for water 
resource exploitation w h e n data are insufficient. The Decade had been 
working on this problem for a long time and it was of capital interest to 
developing countries, where extensive observations on hydrological 
phenomena were not available more often than not, but where the needs 
for development were the most urgent. 

A regional meeting on the hydrological problems of Europe was 
organized with W M O in Berne in August 1973 in order to develop 
cooperation in a region that was cut in two politically. Another regional 
meeting was held in December in Algiers for North African countries. 

172 



1947-1964 

Department of Natural Sciences 

Directors 

J. Needham (1947-48), P. Auger (1948-58), V . Kovda (1959-64) 

Arid Zone Programme 
1951-56 Division of Scientific Research, Programme Specialist 

Major Project on Arid Lands 
1957-60 Major Project, Coordinator 
1961-62 Division of Studies and Research Related to Natural Resources, 

Chief 
1963-64 Division of Studies and Research Related to Natural Resources, 

Director 

1965-... 

Sector of Natural Sciences 

Assistant Directors-General 

A . Matveyev (1965-69), A . Buzzati-Traverso (1969-1972), 

J. Harrison (1973-76) 

International Hydrological Decade 
1963-66 Division of Studies and Research Related to Natural Resources 

(Department for the Advancement of Science), Director 
1967-69 Office of Hydrology (Division of Natural Resources Research), 

Chief 
1970-72 Office of Hydrology (Department of Environmental Sciences and 

Natural Resources Research), Director 
1973-74 Division of Water Sciences (Department of Environmental Sciences 

and Natural Resources Research), Director 

Fig. 35 

Promoting water-related issues in Unesco: 

some structural changes 

173 



A n d in February 1974 the Council Bureau met to prepare the End-of-
Decade Conference in detail, a meeting that was immediately followed 
by the first session of the U n e s c o / W M O joint liaison committee. The 
same period also saw a considerable intensification in the number of 
publications produced as a result of the Decade. 

The Decade could not end without holding the ninth and final session of 
its Coordinating Council, primarily organized to define all final 
measures needed, especially concerning the very important subjects of 
publications and their distribution, and the recommendations to be made 
to the General Conference of Unesco. 

Only a very short session was needed to prepare the Council's 
'testament', which was initially scheduled right after the Conference. 
For practical reasons, it was held just before the Conference at the end 
of August, 1974. I was asked to give the opening address. It was not 
without emotion that I passed in review the main milestones of an 
adventure I had helped start thirteen years earlier, evoking the names of 
Nace, Korsun, Rodier and Tison, w h o were the initial motors of the 
overall process. 

I could also have mentioned the names of all those persons I have 
referred to in this saga, as well as other prominent players in the vast 
network of interchanges that had been created over this period. A m o n g 
them, the Irishman James Dooge, the Indian Banerji, the Frenchmen 
Gilbert Castany and Jean Margat, the Spaniard Rafael Heras, the 
Japanese Koichi Aki, the Austrian Heinz Loffler, the Hungarians 
Gyorgy Kovacs and Karoly Szesztay, the Algerian M o h a m m e d 
Benblidia, the Canadian Robert Clark and especially the very dynamic 
Swede, Malin Falkenmark, the only w o m a n w h o had ventured into this 
masculine world and w h o did not miss a single session of the Council. 

Third intergovernmental conference on hydrology 

The Conference on the results of the International Hydrological Decade 
and on future hydrology programmes - called the 'End-of-Decade 
Conference' was held in Paris in September 1974 under the joint 
patronage of Unesco and W M O , with some 350 participants 
representing 90 M e m b e r States and around twenty governmental and 
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Fig. 36 
Opening of the U n e s c o / W M O End-of-Decade Conference 
in September 1974. From left to right: James H . Harrison, 

Assistant Director-General for Natural Sciences; Arthur Davies, 
Secretary-General of W M O ; Jack Fobes, Deputy 

Director-General of Unesco; Sorin Dumitrescu, Director of 
the Division of Water Sciences; Jaromir Nemec , Director of 

the Division of Operational Hydrology of W M O . 
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non-governmental organizations. The opening address was given by 
Jack Fobes, w h o briefly presented the IHP, and by Arthur Davies, w h o 
outlined the contents of the O H P . A s for the two preceding 
intergovernmental meetings, Adriaan Volker was again appointed 
conference chairman. 

Six vice-chairmen were elected: J. Gandolfo (Argentina), A . Khamal 
(Egypt), E . Lartey (Ghana), M . Mozayeny (Iran), E . Hendricks (United 
States) and S. Cherkavsky (USSR) . A report committee was also set up, 
with Michel Slivitsky (Canada) as chairman and D . Body as rapporteur. 

The End-of-Decade Conference did not escape the political skirmishes 
that were the current fare of the day. However, Beijing now represented 
China and after the Nixon-Brezhnev meeting in M o s c o w , East-West 
tensions had eased a little. But a completely different problem arose and 
took up a lot of time: South Africa and its policy of apartheid. This 
country was no longer a member of Unesco, but it was still a member of 
W M O and had been invited to the conference by this Organization. 
South Africa consequently intended to participate in the joint 
conference. The other African countries, strongly supported by the 
U S S R and China, were very opposed to its presence. Fobes and Davies 
were both terribly embarrassed, but were obliged to maintain the 
position of their respective organizations. Although the United States 
tried hard to emphasize the technical character of the meeting, a long 
legal battle ensued. It finally ended in a vote and South Africa was 
excluded from the Conference. 

Once it finally got started, the first half of the Conference was focused 
on an evaluation of the Decade and its results. The Secretariat had 
prepared written reviews of its o w n activities, of the reports of around 
sixty National Committees and a dozen international organizations and 
of the technical reports of the Council's working groups. A few figures 
give a good idea of the amplitude of Decade activities: 113 countries 
participated in the programme with 108 having set up National 
Committees. Decade stations included 1,659 river stations, 267 lake 
stations, 745 stations with evaporation pans and 168 lysimetric stations 
for measuring rainwater infiltration. 
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Interestingly enough, W M O statistics currently show that the total 
number of river stations in operation, which had considerably increased 
during the Decade and until the end of the 1970s, has only decreased 
since then. Decade activities also equipped over 3,000 representative or 
experimental basins with measurement apparatus. S o m e 40 international 
symposia had been held, not to mention the impressive figure of 140 
meetings of the Decade Council, its Bureau, working groups and 
committees of specialists. In addition to the scholarships made available 
directly by some countries including Belgium, France, United Kingdom, 
United States and the U S S R , the six major post-graduate courses 
organized in Budapest, Delft, Madrid, Padua, Prague and Roorkee had 
contributed to the training of 860 hydrologists. A s many specialists had 
attended technical seminars in Austria, Israel, Netherlands, Sweden, 
United States and the U S S R . Over thirty Unesco publications or co-
publications with I A H S had been published and another twenty were in 
preparation. Around thirty technical notes had also been published, 
along with some forty publications produced for the approximately 60 
W M O projects. 

But beyond figures, the working group reports and a multitude of 
publications reflected the significance of the results obtained, and 
primarily the scientific advancements made during the Decade. The 
water balance studies, for example, underlined the enormity of the task 
the Decade had set out to address. The goal of this flagship Decade 
project was to quantitatively evaluate the distribution and movement of 
water in liquid, solid and gaseous form over the entire planet. In reality 
this global approach was gradually broken down into the study of water 
balances on a local level. The focus was on the practical needs of a 
country or on basins of varying size, without losing sight of the long-
term objective. 

At the end of the Decade, precipitation and flow conditions of 
watercourses were fairly well understood in most countries. A n d this in 
turn allowed for assessing the contribution of both these elements in the 
world water balance. Although still limited, evaporation measurements 
helped develop a general idea of the process of evaporation as an 
ensemble. The water balances of 85 major lakes and 50 or so major 
reservoirs had been assessed. Together with I A S H and I C S U , important 
advances had been made in assessing the Earth's store of ice and snow. 

177 



A n inventory of annual and perennial masses had been made, variations 
in glaciers had been measured and initial analyses of Arctic and 
Antarctic masses completed. Progress had been made in many countries 
on the difficult and previously neglected question of groundwater 
volume, although it w a s not yet possible to m a k e any global 
assessments. 

The water balance of the immense stretch of water represented by the 
Earth's oceans, where evaporation largely controls precipitation on both 
land and sea, was studied as part of a joint W M O / I O C project. The 
results of this research was basically a statement of all that was still 
unknown about this field, but the first ocean maps had nonetheless been 
drafted. A s a whole, any real notion of the world water balance still lay 
far ahead and the working group concerned with this topic did not 
hesitate to make numerous recommendations for the follow-up work 
within the IHP. However , the Soviet hydrologists did prepare, under 
Korsun's direction, an initial report in Russian on the world's water 
balance entitled 'The Earth's water balance and water resources'. This 
work was later published in English by Unesco under Nace's direction 
and served as the reference document on this subject for a long time to 
come. 

The situation was comparable for the other working groups. Clearly, 
none of them had undertaken directly any research themselves, but all 
had given guidelines to National Committees and provided them with 
the information they needed to ensure the standardization and 
harmonization of observations and surveys. All were satisfied with the 
results achieved, while recognizing that m u c h remained to be done, 
indicating the specific avenues of investigation that needed to be 
pursued. It isn't possible here to report on the wide variety of research 
work conducted by the different countries and on the syntheses prepared 
by the working groups and sub-working groups. 

But certain themes are especially noteworthy. For the very first time, the 
major changes in run-off and erosion caused by urbanization and the 
paving over of vast stretches of ground had been studied in depth. 
Another working group had produced and distributed an international 
guide to representative and experimental basins allowing for comparison 
of research findings and for extrapolation of results from one location to 
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another. Methods of calculation and forecasting for flooding and low 
water levels had been standardized and this in turn m a d e it easier to 
design and organize n e w development projects. M u c h progress had been 
made in the use of radioactive techniques, particularly for evaluating 
aquifer recharge. A n d in general terms, great progress had been made in 
improving and making widely available the methods for studying, 
modelling and mapping groundwater. This water resource had until then 
been poorly understood and poorly managed in many countries. 

Lively debate on the IHD balance sheet and 
on plans for the IHP and OHP 
Over 40 countries spoke during the discussion on the results of the 
Decade. All were proud of what had been accomplished from both a 
scientific and practical standpoint at national, regional and/or 
international level. Most of them pointed out what their o w n country 
had accomplished and h o w it had profited from the Decade, primarily 
because creating the National Committees had served to reunite the 
various players and services concerned in each nation. A few delegates 
expressed the opinion that more could have been done for developing 
countries. A n d it is true that at the time, the reform in U N D P procedures 
that left it up to each country to define its o w n priorities for aid did not 
facilitate either scientific projects or regional studies involving several 
states. 

It was also felt that more time should have been spent on the practical 
application of hydrology to water resource management . This was 
always a delicate question because organizations such as the United 
Nations, F A O and W H O considered they could themselves call upon 
hydrologists for their respective development projects. Training 
activities were widely approved, but those relating to information for the 
public at large and for decision-makers were deemed insufficient. A n d 
finally, and this was important for what was to follow, the delegates 
were of the opinion that the mechanism for Decade coordination had 
worked well. 

The discussion on the first phase of the IHP (1975-1980), in which at 
least 50 delegates participated along with representatives of the United 
Nations, F A O , W H O , I A E A and U N E P , resulted in general approval of 
the proposals generated by the diverse consultations that had taken place 
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and presented in a highly detailed report prepared by the Secretariat. 
The IHP was generally viewed as an extension of the Decade. It would 
allow for the completion of studies underway, for investigating some 
major topics in depth, such as man 's impact on water resources, and for 
giving a new boost to the National Committees while relying on the 
well-oiled mechanism of a Coordinating Council just like that which 
had already done so well. But each delegate could also insist on a given 
study or activity that he or she felt was a priority. 

A m o n g the topics highlighted were the problem of drought, which 
unfortunately had just been illustrated all too well in the African 
countries of the Sahel; the problem of evaluating resources that can be 
exploited at national, regional or catchment level; the problem of 
exploiting crystalline rock aquifers; and lake hydrology. S o m e delegates 
thought that the programme was too charged for the first phase of the 
IHP and wanted to focus efforts on projects that could be effectively 
completed during this period, and also to work closely with M A B . All 
these comments were drafted in the form of a lengthy recommendation. 

Discussion on W M O ' s Operational Hydrology Programme ( O H P ) 
followed and was based on an outline programme developed by the 
W M O Hydrology Commission. Around thirty delegates participated in 
this debate, which continued in the same positive atmosphere as the 
preceding discussion. The exchanges focused on the training of 
technicians, the improvement of communications networks and data 
transmittal, the quantitative forecasting of precipitation and the 
application of models and, more unexpectedly, on the economic interest 
of artificial rain. The Conference added specific recommendations 
concerning professional training, exchange of information, regional 
cooperation and aid to developing countries. 

In conclusion, although this major world conference on hydrology did 
not really bring forth any new ideas, it was an immense political success 
in terms of communication and exchange that legitimized both the past 
and the future of the programmes. The Conference also provided the 
occasion for celebrating, with W M O and I A H S , the tercentenary of 
scientific hydrology, a splendid historic curtain call dear to the heart of 
the player w h o had started it all, the decade initiator Raymond Nace. 
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7"/7e end... and a new beginning 

The wrap-up took place during the eighteenth session of Unesco's 
General Conference, held in October-November 1974. Having launched 
the Decade during its November 1964 session, the Conference n o w 
officially ended it and launched the International Hydrological 
Programme. After the Conference held in September, no one expected 
new ideas or proposals to come forth during the discussions. But around 
40 delegates took the floor to express their satisfaction with the 
Decade's results and their support of the IHP. In reality there w a s 
nothing very solemn about the Decade 'burial' because everyone knew 
that after its 'demise' it would immediately be reborn in similar form. 
For the future, most of the interventions were requests concerning 
national activities. But concerns were voiced about ensuring the 
practical orientation of IHP investigations, the concentration of the 
programme, the strengthening of training actions, and the need to ensure 
effective coordination both within the Secretariat and outside it. 

T w o resolutions were finally adopted. The first recorded with 
satisfaction the results of the Decade and thanked all the organizations 
that had contributed to its success. The second listed the 
recommendations made during the final Decade Conference concerning 
the content of the IHP, called for cooperation with M A B and I O C and 
most importantly approved the IHP statutes. It also listed the thirty 
M e m b e r States elected to the new intergovernmental council. 

Thus ended this flourishing period at Unesco, a quarter century in which 
the question of water had taken on increasing importance, from the 
programme on the arid zones and its Major Project to the end of the 
International Hydrological Decade. Studying arid lands had naturally 
led to investigating the problem of water resources within the scope of 
an effort that strove to be multidisciplinary and that is still a model 
today of international scientific cooperation with limited funds. The 
Decade w a s primarily focused on a field that until then had been 
extremely neglected. Its three basic objectives were quite clear: (i) to 
intensify investigations, primarily in order to identify the flow 
conditions of the world's watercourses; (ii) to strengthen the status and 
awareness of hydrology as a major field of study; (iii) to make all 
countries better able themselves to assess and rationally exploit their 
respective water resources. Keeping in mind the human and material 

181 



resources made available and the disparities a m o n g countries, it can 
perhaps fairly be claimed that these objectives were clearly and fully 
attained. 

O n e might venture to say that within the United Nations system there 
had already been - and there was going to be in the future - m a n y 
'Decades ' and 'Years' , which ended without great fanfare and 
sometimes in complete indifference or failure. But this was not the case 
for the International Hydrological Decade, which perhaps remains today 
the most successful example of international cooperation that ever took 
place. A n d although the Decade came to an end, the torch was passed to 
the International Hydrological Programme, which still continues today. 
But that is another story that some day should also be told. 
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Bibliographical references 

This first-hand account is based on memories, notes and personal 
correspondence, conversations, evaluations and sometimes interpretations. It 
does not pretend to be a comprehensive historical study carried out in 
compliance with academic criteria, and the text is not dotted with references to 
the multitude of information sources consulted, primarily at Unesco's Archives 
and Records Management Unit. 

However, below is given a list of the main series of official documents in which 
it is possible to trace the bases for and decisions that marked the Arid Zone 
Programme, the Major Project on Arid Lands and the International 
Hydrological Decade. 

• Reports submitted to E C O S O C on hydraulic resources 
• A C C and A C C Subcommittee reports on the development of hydraulic 

- resources 
• . Reports of the successive sessions of Unesco's General Conference and 

(where applicable) of Unesco's Executive Board 
• Annual Reports of Unesco's Director-General 
• Reports of the sessions of the Advisory Committee on Arid Zone 

Research 
• Reports of the sessions of the Advisory Committee on Natural 

Resources Research 
• Reports of the sessions of the International Hydrological Decade 

Coordinating Council 
• Reports of the sessions of the W M O Congress and (where applicable) 

of the W M O Executive Council 
• Reports of the Intergovernmental Conferences on Hydrology held in 

1964, 1969 and 1974 

In addition, the 'Arid Zone' bulletin (published from 1958 to 1964) and the 
'Nature and Resources' bulletin (issues from 1965 to 1975), regularly reported 
on the major events and activities of the programmes examined in this book. 
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Key dates 

1948 The Unesco General Conference, held in Beirut, requests a study on the 
setting up of an International Institute of the Arid Zone 

1951 First meeting of the W M O Congress, held in March in Paris 

1951 First session of the Advisory Committee on Arid Zone Research held in 
April in Algiers 

1954 The United Nations Administrative Coordinating Committee creates a 
Subcommittee on the Development of Hydraulic Resources 

1956 In November in N e w Delhi, the ninth session of the General Conference 
launches the Major Project on Scientific Research on Arid Lands 

1960 Unesco organizes a General Symposium on the Problems of the Arid 
Zone in M a y in Paris 

1961 The idea for a world hydrology programme is proposed in October in 
Athens during I A H S symposium 

1961 In November in Paris, and based on an American proposal, Unesco's 
Executive Board decides to include in its programme for 1963-1964 the 
organization of an intergovernmental conference, preceded by a 
preparatory meeting of specialists, to ensure concerted international 
research efforts and set up training programmes in the field of scientific 
hydrology 

1962 In August in Tashkent and in M o s c o w during the eighteenth session of 
the Advisory Committee on Arid Zone Research, an agreement is 
reached between the Americans and the Soviets on the creation of an 
International Hydrological Decade 

1962 In November, in Paris, and on the recommendation of an expert group, 
the twelfth session of the General Conference approves the procedure 
for Decade implementation. It also officially ends the Major Project on 
Arid Lands 

1963 Preparatory meeting of experts for the Decade is held in M a y in Paris 
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1963 The General Assembly of I U G G , held in August at Berkeley, discusses 
the Decade 

1964 The first intergovernmental meeting for the Decade is held in April in 
Paris 

1964 The Decade is launched in November in Paris and the members of its 
Coordinating Council are elected by the thirteenth session of the Unesco 
General Conference 

1964 The twentieth and final session of the Advisory Committee on Arid 
Lands Research is held in December in Jodhpur 

1965 The first session of the Decade Coordinating Council is held in M a y in 
Paris 

1968 The intergovernmental conference on the rational use and conservation 
of the resources of the biosphere is held in Paris in September 
(Biosphere Conference) 

1969 The international conference on the practical and scientific results of the 
Decade and on international cooperation in the field of hydrology is held 
in December in Paris (Mid-Decade Conference) 

1972 W M O launches its Operational Hydrology Programme (OHP) in M a y in 
Geneva 

1972 The United Nations Conference on the H u m a n Environment is held in 
June in Stockholm 

1974 The ninth and final session of the Decade Coordinating Council is held 
in August in Paris 

1974 The international conference on Decade results and on future hydrology 
programmes is held in September in Paris (End-of-Decade Conference) 

1974 The first phase of the International Hydrological Programme (1HP) is 
launched in November in Paris by the eighteenth session of Unesco's 
General Conference 

185 



Acronyms 

ACC 

C O W A R 

CRUESI 

CSIRO 

ECAFE 

ECOSOC 
FAO 

GARP 
IAEA 
IAH 
IAHR 
IAHS 

IBP 
ICID 

ICSU 

IGCP 

IGY 
IHD 
IHP 
IMO 

IOC 
IUBS 

Administrative Committee on Coordinating of the United 
Nations 
Committee on Water Research of I C S U (International 
Council for Science) 
Centre de recherches sur l'utilisation des eaux saumâtres en 
irrigation (Research Centre for the Utilization of Brackish 
Water in Irrigation) (Tunisia) 
Commonwealth Scientific and Industrial Research 
Organization (Australia) 
Economic Commission for Asia and the Far East 
(Bangkok) 
Economic and Social Council of the United Nations 
Food and Agricultural Organization of the United Nations 
(Rome) 
Global Atmospheric Research Programme 
International Atomic Energy Agency (Vienna) 
International Association of Hydrogeologists 
International Association for Hydraulic Research 
International Association of Hydrological Sciences (before 
1971, International Association of Scientific Hydrology) 
International Biological Programme 
International Commission on Irrigation and Drainage (New 
Delhi) 
International Council for Science (Paris, previously the 
International Council of Scientific Unions) 
International Geoscience Programme (previously, 
International Geological Correlation Programme) 
International Geophysical Year (1957-1958) 
International Hydrological Decade 
International Hydrological Programme 
International Meteorological Organization (before the 
setting-up of W M O ) 
Intergovernmental Océanographie Commission of Unesco 
International Union of Biological Sciences 
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IUCN 

IUGG 
IUGS 
IUTAM 
M A B 
OHP 
ORSTOM 

SCOR 
W H O 
W M O 
UNDP 

World Conservation Union (previously, International 
Union for Conservation of Nature and Natural Resources) 
International Union of Geodesy and Geophysics 
International Union of Geological Sciences 
International Union of Theoretical and Applied Mechanics 
M a n and the Biosphere Programme 
Operational Hydrological Programme ( W M O ) 
Office de la recherche scientifique et technique outre-mer 
(Office of Overseas Scientific and Technical Research 
(France) (now. Research Institute for Development, I R D ) 
Scientific Committee on Oceanic Research (ICSU) 
World Health Organization (Geneva) 
World Meteorological Organization (Geneva) 
United Nations Development Programme (New York) 
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Hendricks E.L. 
Henry Paul-Marc 
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Hill Martin 
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H o w e Everett 
Huxley Julian 
Ibach Rolf 
Ishag Abdalla Hassan 
Iwai S. 

Kaczmarek Zdzislaw 
Kan war J. 
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Khouadja Ahmed 
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Korsun Valentin 
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Skibitsky Herbert 
Slivitsky Michel 
Sonuga Justus 
Spilhaus Athelstan 
Stretta Etienne 
Strong Maurice 
Swarbrick James 
Szesztay Karoly 
Tabor Harry 
Taltasse P. 
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Thornthwaite C . W . 
Tison Léon 
Tonini Dino 
Touchebeuf P. 
Troll Carl 
van Miegen J. 
van den Berg Cornelis 
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Verhoog Frits 
Veronese Vittorino 
Viaut André 
Volker Adriaan 
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Wallen C . C . 
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If everyone is aware today that fresh water and its management 

are vital issues for the survival of the planet, it is in part - a not ne

gligible part - because of the scientific programmes that U N E S C O 

set up over a 25-year period. 

In the beginning was an embryonic research programme on the 

arid zone which became the Major Project on Arid Lands in 1956 

and then gave rise to the International Hydrological Decade, which 

started in 1965. At the end of the Decade, this action evolved in 

1975 into the International Hydrological Programme, which soon 

began working with two related undertakings, the M a n and the 

Biosphere ( M A B ) Programme and the Intergovernmental Océano

graphie Commission (IOC), both of which are still active today. 

W h y and how did Unesco become involved in a field that is 

not even mentioned in the Organization's founding Act, for which 

at first glance it had no qualifications ? H o w did Unesco come to 

play, against all expectations, a major international role in the field 

of water? These are the questions that Michel Bâtisse answers in re

counting his o w n involvement in the Unesco water adventure. This 

story is told by one of its main actors, w h o , starting in 1951 and 

for more than a half-century, held positions of the highest respon

sibility within the Organization and received the most prestigious 

recognitions from the international scientific community. 
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