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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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