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BOOK REVIEWS

Subsurface Flow and Transport: A Stochastic Approach
(1997) Gedeon, D. and Neuman, P.S. (eds) ISBN 0 521
57257 6 Cambridge University Press, Cambridge £70

My last serious contact with the type of work described in
this book was some decade ago. I was, therefore, interested
to learn what progress had been made in the intervening
period. Rather predictably, some of the old certainties
about kriging being a panacea for all problems of hetero-
geneity in subsurface materials have broken down,

although not as much as might have been expected.

Equally, the impact of fractal and chaos theory is more
muted than I anticipated. As a result, I found much of the
book’s subject matter quite recognisable.

The articles in the book are based on papers presented
at the second George Kovacs Colloquium, held in Paris in
1995. For those who were not privileged to participate in
the colloquium, this is an irrelevance, particularly since no
details of any discussions are included. The book must
stand or fall by the quality and relevance of the articles
included, both individually and collectively. Individually,
each contribution is authoritative and would almost cer-
tainly be publishable in journals with the highest standards
of refereeing. Collectively, they stand together surprisingly
well by comparison with most collections of colloquium
papers. This may be a sign that the papers were invited
and that the organisers took the trouble to ensure that
complementary subjects were covered. This does not
imply, however, that there is no overlap between the sub-
ject matter of different papers nor that there are no gaps.
There is plenty of overlap between nine of the first ten
articles, all theoretical treatments of flow and solute trans-
port in heterogeneous porous media. Some of the overlap
is a result of the authors’ attempts to make each article
stand alone, whilst covering only a part of the subject.
More of it may well be a result of the narrow geographi-
cal spread of the parent institutions of the authors (and
hence limited variety of approach). In the book as a whole,
18 of the 24 authors are based in the USA, 3 in Spain, 2
in Israel and one in Sweden. Close connections between
several authors in different countries are well known and
signalled in the reference lists. A major surprise, especially
for a symposium held in Paris, is that none of the well-
known French experts in geostatistics is represented.

Ten of the contributions present different facets of a
highly mathematically and theoretically sophisticated
approach to the subject, relying on the availability of
tremendous amounts of computing power and, seemingly,
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divorced from the real world of recognisable geological
units and the need to produce solutions amenable to com-
parison with experimental observation. A worrying trend
emerging is the substitution of real observations with solu-
tions from a supposedly ‘correct’ numerical model, with
which another model may be compared. The rest of the
book is more practical and, to my mind, much more excit-
ing. Mary P Anderson describes how traditional geological
mapping may be incorporated into the pictures of the more
idealised formations with which most of the models deal.
Lynn Gelhar synthesises brilliantly a wide range of exper-
imental and theoretical work from several contaminated
aquifers; this was, for me, the high point of the book. Jane
Long et al. link rock mechanics and hydrology well. Jack
Parker’s excellent review of oil-water-air systems, albeit
with only a tenuous link to stochastic models, should be a
standard reference for many years. Finally, Shlomo
Neuman lays bare many of the weaknesses in our under-
standing from philosophical, theoretical and practical
points of view.

Apart from making a good (although rather narrow)
choice of papers, the editors appear to have adopted a
rather hands-off approach to their task. The introductory
article by Dagan could well have incorporated a route map
through the book, but studiously avoids being more help-
ful to the reader than vague references to ‘another chap-
ter’ which deals with a topic in detail. Similarly, there are
remarkably few cross-references within the rest of the arti-
cles. Unnecessary jargon and convoluted English abound
in some articles, limiting the accessibility of these to many
potential readers not versed in the finer points of mathe-
matics or the English language. The prevalence of typo-
graphical errors does not help.

The importance of the subject matter of the book is not
in doubt. Much of the work described has been funded by
radioactive waste disposal programmes in various countries
and the clean up of contaminated aquifers is an important
application of much of the work. Unfortunately, the highly
theoretical nature of the treatment of the subject matter,
which in some cases uses mathematics to conceal, rather
than illuminate issues, is unlikely to produce a widening of
understanding in dealing with such problems. This must
be counted an opportunity missed, since, as Gelhar states:
‘While researchers debate theoretical minutiae, billions of
dollars are being spent—some would say wasted—trying to
clean up serious contamination and to protect aquifers
from future degradation’.

The book can be recommended to those with graduate-
level mathematical and statistical skills as a reference to the
latest theoretical modelling techniques in subsurface
hydrology. Also to those who wish to link modelling and
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experimental work in this area, provided they are not
deterred by the mathematics or the book’s price. This is,
unfortunately, a small audience and excludes most of those
who will be expected to make decisions and the practi-
tioners who will put them into effect.

J D Cooper
Institute of Hydrology
Wallingford

Oxford, UK

Karst Waters and Environmental Impacts (1997) Gunay,
G. and Johnson, A.L. (eds.) ISBN 90 5410 8584 Balkema
Rotterdam 525p Price 225NG

This book comprises 65 papers selected from the proceed-
ings of the 10-day international symposium and field sem-
inar of the same name held in Antalya, Turkey in
September 1995. The symposium was organised by the
International Research and Application Centre for Karst
Water Resources (UKAM), Hacettepe University of
Ankara, Turkey. A broad spectrum of topics important to
karst environmental issues and hydrology was covered.

The symposium promoted exchange of knowledge
between developed and developing countries and the wide
representation of countries at the meeting showed that this
was achieved, although the English language in some of
the papers was unusual. In addition, practical case histo-
ries from all over the world were presented. Thus, politi-
cians and decision makers might become informed of
typical problems encountered in karst environments, of the
potential impact of certain decisions and of the solutions
to managing these situations in different parts of the
world.

The book is divided into 11 chapters with from 2 to 12
papers per chapter.

Chapter 1, ‘Legal Aspects and Regulations’, presents
examples typical of water over-exploitation resulting in
drawdown over large areas, increased pollution and subsi-
dence risks, etc. These characterise the impacts and illus-
trate that even highly technical studies and scientific
knowledge of karst systems may not lead to correct man-
agement if local politicians and decision makers are not
well informed.

Chapter 2, ‘Environmental Impacts of Karst’, concen-
trates on dry and arid regions which are important for
three major reasons:

1) Low recharge results in aquifers that are more sensitive
to over-exploitation and/or pollution;

2) population increases are higher than in well developed
countries; and

3) awareness of environmental problems is lower and so
improvements are much more difficult to achieve.
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Many of the papers identify problems, such as those of
water quantity and quality but, perhaps because of lack of
adequate financial resources, few present results of suc-
cessful remediation.

Chapter 3, ‘Pollution Control and Karst Water
Protection’, presents examples of pollution,. followed by
proposed ‘protection zones’ designed to improve water
quality in future. Difficulties of delineating effective and
meaningful ground water protection zones in karst areas
are pointed out in each paper but only in one was a pro-
tection assessment approach presented. Characterising the
unique and important parameters associated with karst
aquifers is stated to be more reliable than standard hydro-
geological modelling for assessing the vulnerability of karst
waters.

Chapter 4, ‘Transport Processes’, concerns tracer
experiments and contains quantitative analyses, tracer
comparisons and interesting experimental results. The
physical meaning of hydrogeological parameter values
obtained by fitting data to input-output models is difficult
to assess. Other methods such as gas surveys are proposed
as mapping tools for locating heterogeneity (fractures) in
land drained by karst rock. An interesting approach
showed transfer between a swallow-hole and a cave 100m
below and offered new insights into unsaturated zone
behaviour.

Chapter 5, ‘Hydrochemistry’, comprises four papers
which address the statistical analysis of hydrochemical
data. The chemical behaviours of ‘deep phreatic karst sys-
tems’ and ‘shallow or gravity systems’ are distinguished by
correlation methods. The strong dependence of water
chemistry on system discharge is also demonstrated.
Nevertheless, as in the past, hydrochemical observations in
karst are interpreted using purely statistical approaches
unlinked to the physics of the processes. Filling this gap
in knowledge is a major scientific and technical challenge
for the next decade.

Chapter 6, ‘Environmental Isotopes in Karst’, presents
interpretations based on simplified physical models; they
appear to be oversimplified as they seldom lead to realistic
results. For example, residence times corresponding to
base flow, the slowest component of flow, in some
Slovenian springs are estimated by such a model to be of
the order of months. Yet, for karst waters in other areas
the mean ages obtained by dating range between 3 and
1000 years. Are Slovenian karsts so different from
German, Turkish or Greek ones? These papers present a
range of values but either the models or the age dating
interpretations must be improved to give consistent
results.

Chapter 7, ‘Karst Morphology and Paleoenvironment’,
has two papers on interpretation of cave morphology and
sediments. Another paper, on cave speleogenesis in gyp-
sum in the Ukraine provides new insights into Ukranian
artesian aquifers. Yet another paper stresses the impor-
tance of algae within the deposition of tuffs. The last paper



shows how geomorphic conditions may be used to opti-
mise the development of the water resources of a karst
aquifer in China.

Chapter 8, ‘Modelling and Flow Systems’ has 11 papers
and represents the major theme of the book. One paper
addresses mathematical concepts and shows the limits of a
well-known conceptual model (Schoeller 1967). Three
papers demonstrate the large spatial heterogeneity of phys-
ical parameters within karst aquifers. Such observations,
coupled with modelling results, show that piezometric
maps and water levels cannot be used to interpret, reliably,
the hydraulic conditions in karst systems. The problem of
modelling karst can be addressed more readily by using the
double continuum approach which requires less detail of
the distribution of the physical parameters. Although more
global, this approach can produce consistent results as one
of the papers shows. Most of the other papers deal with
‘black-box’ models based on mathematical functions trans-
forming input time-series into output. These models are
easier to fit to real data and are useful for time predictions.
However, they do not provide much insight into the phys-
ical behaviour of the system. Finally, one paper presents a
conceptual model that attributes the behaviour of an inter-
mittent spring in the USA to the temporary plugging of a
conduit.

Chapter 9, ‘Engineering Problems in Karst’, looks at
spectacular problems of leaks related to dams in karst areas
or to huge dewatering projects for the mining industry.

Chapter 10, ‘Research Methods’, considers three
approaches: geophysics, sampling in karst conduits within
the aquifer and inference of aquifer structure from global
(spring) response (e.g. temperature). Interpretation of geo-
physical methods may be difficult and is often limited, so
that many methods have to be used simultaneously or in
connection with other hydrogeological methods to provide
adequate and informative interpretation. Where possible,
direct observations within the karst conduits provide pre-
cise knowledge about structure and behaviour. In the case
presented, 222Rn and 30 analyses allowed the author to
quantify and locate the water exchange region between a
surface river and a spring. Unfortunately, conduits can
rarely be entered. As illustrated, the classical approach is
to infer or evaluate the structure and the behaviour of karst
systems from the response observed at a spring. The paper
provides a potentially useful new tool to interpret temper-
ature signals of karst springs which, to date, have been
interpreted without any exact knowledge of the physical
context.

Chapter 11, ‘Regional studies’, addresses many classifi-
cations of karst aquifers in different parts of the world but
mostly around the Mediterranean. These classifications are
often based on the lithological and structural situation of
the systems and also on spring discharge analysis (time
series analyses) complemented with water chemistry. Two
studies illustrate new trends: 1) Applications of vari-
ograms, Kriging and principal component analyses to spa-
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tial data sets to assess the spatial distribution of chemical
parameters and uncertainties of the resulting maps; 2) pre-
diction of karst systems behaviours in response to future
predicted climate changes around the Black Sea.

To a karst hydrologist, this is a useful reference book. It
summarises the state of the art in Europe and most areas
of the world concerned with environmental considerations
in such aquifers and flow systems. It illustrates that, for
the most part, the ongoing research is still highly qualita-
tive and descriptive. It indicates the focus of current mod-
elling as well as investigations of network development
processes. It is an excellent presentation of papers by
knowledgeable workers in the field; it illustrates the pro-
gression from simple observations to more focused techni-
cal and scientific studies of the karst environment. Such an
improved understanding will minimise the effort necessary
to convince politicians and law and decision makers of the
necessity to address the inherent environmental issues
associated with managing karst aquifer resources effec-
tively.

Pierre-Yves Jeannin
Hydrogeology Center
University of Neuchdtel
Neuchdtel

Switzerland

Operational Water Management (1997). Refsgaard, J.C.
and Karlis, E.A. (eds), Balkema, Rotterdam

The book is the published proceedings of the European
Water Resources Association (EWRA) Conference held in
Copenhagen on 3-6th September 1997. The conference
was organised by the BWRA, the Danish Water Resources
Commiffee and the Geological Survey of Denmark and
Greenland. The book presents almost seventy reviewed
and edited papers which were presented at the conference.

Disappointingly, though not surprisingly, there were
few papers produced by practitioners in the water indus-
try or by consultants. However, whilst the majority of
papers were written by academics, the authors in the main
attempted to cross the boundary from theoretical analysis
into practical applications with the use of case studies.
That said, in most cases, it is difficult for a practitioner to
judge from the information presented whether the analyt-
ical tools used had actually been used in anger within a real
world operating environment.

The editors are to be congratulated for taking a broad
definition of water management, so often in the UK con-
strained to water quantity issues. The breadth of papers
covers a range including the classics of how to operate a
water resources system and how to use a rainfall runoff
model in flood forecasting. Less familiar to most readers
would be the challenges associated with operating
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wastewater treatment works and urban storm drainage
management. From that point of view, the book gives
readers the opportunity to dip into these topics at an
understandable level without having to consult a spe-
cialised publication. New technology plays it part also with
much coverage of GIS and other recent advances.
However, the costs and benefits associated with imple-
menting such approaches was not always clear.

The book is well edited and diagrams, screen images
and typeface are generally very easy to assimilate.

All in all, the book is well worth a browse, but on loan
from a library rather than an individual purchase.

Susan Walker
Environment Agency
Warrington

Financial Aspects of Water Management (1997). van
Hofivegen, P. and Schultz, B. (eds), Balkema, Rotterdam.

The book is the published proceedings of the 3rd
Netherlands National ICID (International Commission on
Irrigation and Drainage) Day on the theme of financial
aspects of water management.

There are nine main papers in the publication. They
range from a generic introduction to financial matters in
the water industry to specific examples of how water man-
agement is financed in the Netherlands, Argentina and
Asia. Irrigation dominates, though there are papers on
urban water use. There is a paper which explores the chal-
lenges and opportunities regarding the financial manage-
ment of water resources that cross national or state
boundaries and the potential for financial and political con-
flict that this can generate.

The book has less than 120 pages and as such is limited
in its scope. Opportunities to consider the applicability of
case studies in a wider context are therefore limited. This
is not helped because the financial aspects of the manage-
ment of water are so clearly driven by the organisational
and political arrangements in the country. This makes
generalisation difficult, though themes such as consumers
willingness to pay do come through in a nnmber of the
papers.

Consideration of the financing of new works and the
need for economic benefit/cost assessment are not consid-
ered in any depth. This is a big gap when it is recognised
that the major challenge facing many managers in the
industry is the valuation of intangible costs and benefits,
be it customer satisfaction or environmental quality.
Another major omission is the lack of discussion of the
opportunities to use pricing mechanisms to modify cus-
tomer use.

Overall, it is not clear who the target audience is. A spe-
cialist in financial matters will need more depth than pro-
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vided here. Someone wishing for an appreciation of finan-
cial matters would need more breadth to appreciate the key
issues facing the industry today, worldwide.

Overall conclusion: one to leave on the library shelf.

Susan Walker
Environment Agency
Warrington

Riparian landscapes (1996). Malanson, G.P.
ISBN 0-521-566835 Cambridge University Press:
Cambridge, UK, pp. 306, £20.95.

The riparian zone, that part of the catchment where the
river itself exerts a strong influence on ecological
processes, is complex and heterogeneous yet structured.
Landscape ecology, as a discipline that strives to escape
from concentration on simplified and bounded ecosystems
and to introduce a spatial dimension, is a promising
approach to the understanding of the physical, chemical
and biological functioning of the riparian zone. The author
argues convincingly and at length not only for the adop-
tion of the spatial emphasis, but also for the consideration
of the topological relationships between landscape ele-
ments. This is a book about interactions, between hydrol-
ogy, geomorphology and ecology, and between the
processes of flow, sediment dynamics and the development
of plant communities.

The opening chapter sets out the principles of landscape
ecology, its history and fundamental concepts. Landscape
ecology, like many other new subject areas, has been
forced to adopt a borrowed terminology, and to modify
meaning to suit its own specific needs. On first reading,
this book appears to be populated by words whose mean-
ing, undefined in the first instance, has to adapt and evolve
in the mind of the reader. That this is the case, not only
with words, but also with the central concepts of the dis~
cipline, is a serious fault, and one that should be addressed
in future editions. For instance, the process of landscape
reproduction, the resource spiralling concept and the dis-
tinctions between feedbacks and dialectical relationships
are never properly introduced, though they will be the
reader’s constant companions throughout.

The second chapter deals with landscape ecology as it
applies to the riparian zone, considered as a barrier sepa-
rating highland areas, as a conduit for water, sediment and
dissolved substances with a complex internal system of
detention and cycling, and as a corridor for the passage of
species. The author introduces spatial factors such as
shape, width and configuration, and the significant ten-
dency of the linear riparian zone to break up, under the
influence of channel migration and human interference,
into patches whose mutual isolation may have considerable
ecological significance. Non-equilibrium conditions, par-



ticularly: meander migration, which define some of the
tesserae, the smallest units of the landscape, develop into
a persistent theme later in the book.

Chapter 3 is about the structure of the landscape, and
the role of the riparian zone within it. The author’s
approach to this broad area is to consider river landscapes
in various ecoregions, from the taiga of Canada and
Scandinavia to the tropical forests of Amazonia. For each
river landscape type, he evaluates the relative significance
of factors such as lateral water movement, flooding and
geomorphological processes. Results indicating significant
longitudinal gradients along the riparian corridor, as a con-
sequence of history, climate and altitude, are presented as
a reminder of the danger of over-simplification. However,
this chapter gives the first indication of the distinction
between the “American School” and the “European
School” of landscape ecology: all of the systems described
here are controlled by natural processes, and there is no
consideration of the long history of human influence that
has modified riparian zones in both Europe and the US,
not only with river management but also with grazing and
cultivation. The most highly valued habitats on British
floodplains, for instance, are not forests and scrub, but
meadows and fens, maintained through historical times by
traditional practices.

In Chapter 4, internal structure is considered, especially
the effects on the vegetation community of disturbance at
various scales. Processes of erosion and sedimentation
expose fresh sites for colonisation, soil moisture and the
water table influence the composition of the community,
and hydraulic structures (from beaver ponds up to engi-
neered dams) propagate their effects upstream and down-
stream.

Central to landscape ecology are the flows of material
(for instance water, sediment, carbon and nutrients),
energy and species (viewed here as information). Flow
processes are described in Chapters 5 (Cascades of mater-
ial and energy) and 6 (Species dynamics). At this point the
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author introduces the concept of the spiralling of
resources, in which resource cycles are superposed on an
overall downstream drift. Reduction of the drift rate,
described as a tightening of the spirals (helices?), is gener-
ally a positive value of the riparian zone. Again, the reader
is challenged to arrive at a definition of the concept, either
from the context or by consulting the sources in the bib-
liography.

Finally, Chapter 7 (Organising the landscape) pulls
together the various themes and deals with the present sta-
tus of, and possible future expansion of, modelling of
riparian zones. The author discusses the possibilities of
combined hydrological/geomorphological/ecological mod-
els based on the advanced spatially-distributed models
(e.g. SHE) designed for hydrology. Hydrologist readers
may well experience a glow of pride at this point, though
this reviewer suspects that the problems of quantification,
calibration and validation of a landscape supermodel may
prove insoluble.

Landscape ecology is a developing science — its epony-
mous journal is only eleven years old — and its output is
more descriptive than quantitative, let alone predictive.
The author has done an excellent job in collecting together
a wealth of ecological, biogeographical and geomorpholog-
ical material and presenting it in a landscape-ecological
light. If only he had pitched the text at general readers
from the environmental sciences, they could have gained
considerably more from a book that was richer in clear def-
initions and diagrams. On the other hand, it would be dif-
ficult to find a book in this area with a fuller account of
the literature and a more comprehensive bibliography.
Thus, this volume will find a wide and appreciative read-
ership among those responsible for the management of the
wider countryside as well as river corridors and surface
water resources.

Kevin Gilman
Llangurig, mid-Wales

Corrigenda:

The Editor regrets that incorrect figures were printed on pages 862 and 866 of Hydrology and Earth System
Sciences 1(4). These pages are reprinted here on pages 146 and 147 with the correct figures. It is suggested that sub-
scribers annotate the appropriate pages of HESS 1(4) with the reference to these Corrigenda.
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This page to be substituted for HESS 1(4) p. 862

CONCENTRATION PROFILES

Figure 4 shows concentration profiles at 12.5 days after
solute application. The solute concentration profile does
not vary much along the transect indicating relatively
homogeneous solute flow for the similar field case. For the
other three cases, the concentration profiles vary consider-
ably along the transect and reflect the water flow patterns
shown in Fig. 3. Solute transport is mainly vertical for the
crust ring case with unimodal depth profiles of concentra-
tions at nearly all locations along the transect. For the
Kopecky ring and large column cases, the concentration
profiles are very irregular. Due to considerable horizontal
solute flow, bi- or multi-modal depth profiles are observed
at several locations along a transect. Owing to the small

Similar field case

Vanderborght, J., et al.: Steady state solute transport

horizontal correlation of In(ox) (1 = 0.1m), solute con-
centrations vary over a small horizontal cross-section. This
is in agreement with the conclusions drawn by Jacques et
al. (1997¢c) who found that the major part of the solute flow
heterogeneity observed at the field-scale is present within
the 0.5m by 0.1m sampling area of a TDR probe.

BTCS OF Cr AND Cf

In Fig. 5, C* (Eqn. 18) and Cf (Eqn. 19) BTCs calculated
at 1.0m below the input surface and normalised to COT0,
with 70 the amount of water-filled pore volumes added
during the application time t0, are plotted as a function of
the number of water-filled pore volumes, T = gt/z <6>.
The dispersion and the difference between BTCs for C*

Crust ring case

s 10 15 20 25
Horizontal distance (m)

Kopecky ring case

6 5 10 15 20 25
Horizontal distance (m)

Large column case

0.0 0.5 1.0 1.5
Horizontal distance (m)

C/C0t0

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22

00 05 10 15
Horizontal distance (m)

Fig. 4. Concentration profiles simulated for steady state unsaturated flow (infiltration rate = 2.8 em &) 12.5 d afiter the start of solute appli-
cation. Concentrations are normalised by COt0, with CO the concentration of the input solution and t0 the solute application time.
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Fig. 7. Effective average particle velocities, vy, derived from simulated BTCs of field-scale volume averaged and flux averaged concentrations

and the piston flow particle velocities, v = <Jpp>/<6>.

compared to <7,2>/<6>. This comparison suggests that
for larger o®In(ox) and stochastic-convective transport,
solutes are leached out faster than under piston-flow con-
ditions which indicates ‘preferential’ flow. However, when
vefr is calculated from the time moments of Cf BT'Cs (Jury

and Sposito, 1985), vesr is nearly identical to <7,>/<6>
(results not shown). Therefore, the larger veg obtained
from fitting the 1-D CDE to the simulated BTCs are due
‘to a lack-of-fit. Simulated BTCs are more skewed than the
fitted ones which underestimate simulated solute concen-
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Obituary
Dr Tony Edwards — Hydrologist, Environmentalist € Diplomat 1939-1998

KenNeETH ANTHONY EpwarDs, BSc, PhD, MIWEM, Executive
Coordinator and Senior Adviser to the Executive Director of the
United Nations Environment Programme (UNEP) died suddenly on
UNEP mission in Geneva on 23 April 1998.

Tony EDWARDS graduated with honours in Geography with Geology
from the University of Birmingham in 1960. After two years’ service
in the Antarctic as a topographical surveyor with the British Antarctic
Survey using tellurometry and astro-navigation in the Gustav
Channel and making reconnaissance surveys of the Nordenskjold and
Oscar II Coasts (he was awarded the Polar Medal in 1967), he returned
to the University of Birmingham to research into estimating soil mois-
ture deficits from climatic data for his doctorate in Hydrology in 1967.

Thereafter, Tony was appointed to the Institute of Hydrology at
Wallingford (UK) undertaking catchment area research and model-
ling, initially in the UK and, from 1972, in East Africa, as Project
Leader responsible for finalising and publishing, in 1975 and 1979, the
results of the series of East African catchment area experiments orig-
inated by Sir Charles Pereira in 1956.

Tony’s scientific and technical skills were matched by his capabil-
ity for management. His ability to bring out the best in colleagues and
to resolve difficulties were fully utilised in more senior appointments
in East Africa and in 1980 in Malawi as Chief Water Resources
Officer. In 1983, he joined the United Nations Economic Commission
for Africa (UNECA), in Addis Ababa as Chief, Water Resources,
Marine Affairs and Environmental Section. In 1989, he was appointed
to the United Nations Department of Technical Co-operation for
Development (UNDTCD) in New York as Chief of the Natural
Resources and Energy Planning and Management Branch.

After five very successful years with UNDTCD, later renamed the
Department of Development Support and Management Services
(DDSMS), Tony was seconded to UNEP in Nairobi as Executive
Coordinator and Senior Adviser to UNEP’s Executive Director. At
UNEDP, his responsibilities ranged from representing the UN at the
Middle East Peace Talks, to managing the Chemicals Programme
(International Register for Potentially Toxic Chemicals, Geneva), the
International Environmental Technology Centre (Japan), the
UNEP/DHA Environmental Emergencies Unit (Geneva) and

the Human Health and Well-Being Unit (Nairobi). In addition, he
chaired both the Polar and the UNEP/UNCHS (Habitat) Task
Forces and was Co-manager of the UNFP/UHCHS Sustainable
Cities Programme. Environmental diplomacy and conflict resolution
became central to his brief.

More challenges lay ahead. Diplomatic skills coupled with techni-
cal knowledge were essential in resolving bitter disputes over water
resources. In association with the Centre for Environmental Studies
and Resource Management (CESAR), Oslo, Norway, Tony was an
active participant in negotiations over contested water resources in the
Middle East, including the processes which led to the February 1996
signing of a first Declaration of Principles on regional co-operation
with regard to strategic water resources between Jordan, Israel and the
Palestinian Authority. He was a prime mover in shifting the focus of
international activity in developing countries from a narrow concen-
tration on water supply and sanitation to the proper management of
fragile and finite water resources. This concept of integrated water
resources development and management was a major theme of the
Dublin Water Conference in 1992 and the central focus of Chapter 18
of Agenda 21 at the UN Conference on Environment and
Development at Rio de Janeiro. To these and other international
meetings, Tony made characteristically informed and humanitarian
contributions.

Tony was active in the founding of “The Water Academy” in Oslo,
Norway in 1998. Together with CESAR and the Water Academy, he
was planning a broader future involvement in the resolution of envi-
ronmental conflicts internationally. In commemoration of his major
contributions, the Board of Trustees has decided to create, at the
Water Academy, “The Tony Edwards Scholarship for the Resolution
of Environmental Conflicts”.

Tony Edwards is survived by his wife Sheila, his sons Felix, Rufus
and Robin and his daughter Sally. They, his colleagues, former
colleagues and his wide circle of friends are devastated by the prema-
ture and tragic loss of such a gifted, popular and effective individual
at the pinnacle of his intellectual and diplomatic powers.

Tor Wennesland
Oslo, Norway

J S G McCulloch
Abingdon, Oxon. UK

The Water Academy

The Tony Edwards Scholarship for the Resolution of Environmental Conflicts.

The Water Academy, founded in Oslo, Norway in 1998 will be an all-
embracing forum for activities directed towards the peaceful settlement
of water-related conflicts and to increase Man’s respect for the World’s
water. The Academy is governed by a Board of Trustees, assisted by a
small group of highly capable and devoted specialists.

The late Tony Edwards was one of those advisers without whom the
Academy would never have come into being. The Board of Trustees
wishes to express its deep admiration and gratitude for Tony’s invaluable
contributions by establishing a scholarship to acknowledge his profound
interest in creating opportunities for a younger generation to contribute to
Man’s respect for the World’s water.

The Tony Edwards Scholarship will be awarded to students of any
nationality, already working at doctoral level, wishing to relate their work
to the mechanisms of water-related conflict resolution. The thesis may
be submitted to any faculty and -written within any discipline. The
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Scholarship comprises one semester at the Academy’s Head Office at
Abildsoe Manor in Oslo, Norway and will be awarded to one student per
year based on nominations submitted by 1 April each year by universi-
ties anywhere in the world, to the Academy’s Admittance Committee on
which Tony’s family will be represented.

Financing will be secured by donations from Tony’s friends and asso-
ciates as well as from grants from the Water Academy. The Academy
will administer the Scholarship and will guarantee its existence for a min-
imum period of five years.

Contributions to the Scholarship may be directed to:

The Water Academy, Tony Edwards Scholarship,
PO Box 1089 Blindern, N0317 OSLO, Norway
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