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Preface

Recent studies of the Millennium Ecosystem Assessment concluded that over the past
five decades the Earth’s ecosystems have been rapidly and extensively altered by human
activities. This has resulted in a substantial and often irreversible degradation of
many of these ecosystems and the essential services they provide. Those depending on
groundwater form no exception. Aquifers are facing increasing pressure from water
consuming and contaminating activities in various socioeconomic sectors, from indus-
try and agriculture to public supply and recreational activities. This frequently impacts
environmental flows that determine the health of groundwater dependent ecosystems
(GDEs). Climate change is expected to further contribute to the decrease in ground-
water availability, especially in some sensitive regions such as arid and semi-arid areas
and coastal and estuarine zones.

This book provides a diverse overview of important studies from across the world,
on groundwater-surface water-ecosystem relationships, as well as consequences from
human intervention and possible solutions for water resource and environmental man-
agement. Among others, the various chapters provide a toolbox for assessing the
ecological water requirements for GDEs, relevant case studies on groundwater/surface
water ecotones, interactions with vegetation and fauna, as well as the quantitative
and qualitative impacts from human activities. The contributions, from Australia
(nine studies), Europe (12 studies from nine countries), Argentina, Canada and South
Africa, were presented originally at the 35th IAH Congress on Groundwater & Ecosys-
tems, held in Lisbon between 17 and 21 September 2007. They have all been updated
by incorporating new results obtained since then. We believe that this book is of
interest to anyone dealing with groundwater and its relationship with ecosystems,
whether researcher, manager or decision-maker in the field of water and environment,
entrepreneur, teacher or student. It provides up-to-date information on crucial factors
and parameters that need to be considered when studying groundwater-ecosystem rela-
tionships in different environments worldwide. We thank all contributing authors and
are truly pleased that together we have managed to bring this challenging endeavour
to a successful conclusion.

Luis Ribeiro

Tibor Y. Stigter

Antonio Chambel

M. Teresa Condesso de Melo
José Paulo Monteiro

Albino Medeiros



Foreword

Groundwater provides a vital source of water and creates a critical habitat for a broad
range of species. Groundwater dependent ecosystems (GDEs) comprise a complex and
often biodiverse subset of the world’s ecosystems and can be found in marine, coastal,
lotic (river), lentic (lake), terrestrial, cave, and aquifer environments. These are habi-
tats that must have access to groundwater to maintain both their ecological structure
and function and are critical components in the conservation of the earth’s aquatic
biodiversity. GDEs support a disproportionately large number of plants and animals
relative to the area they occupy and also offer multiple ecosystem services to humans,
such as clean water, fish and wildlife habitat, storm-water control, ethnobotanical uses,
cultural values, and sequestration of carbon. Increasingly, the water needs of commu-
nities are in direct conflict with the water needs of natural systems. Human activities
have the potential to alter the fluxes, levels and quality of groundwater, which, in turn,
can diminish groundwater supported biodiversity that has evolved over millennia.

In the human psyche, GDEs are inconvenient places, obstacles to travel and devel-
opment, friend to neither man nor horse or pick-up truck. They have been saddled
with derogatory names like swamp, quagmire, morass, and waterlogged land. They
have historically been places to avoid — mosquito infested, full of malaria and deadly
vapours. As such, half of the world’s wetlands have been obliterated. Many have
been ditched and drained for farming; most of the springs have been developed or
trampled by livestock; and mangroves are disappearing to coastal development at an
alarming rate.

For this reason, a collection of writings about GDEs is a peculiarity. We have been
so focused on surface water flows and fisheries, and groundwater hydraulics and con-
tamination, that the interface with GDEs has been a no-man’s land for researchers.
Sadly, trends in the scientific community have traditionally not been on a broad inter-
disciplinary view of the world, rather toward ever more specialisation on narrower
topics. After all, which biologist is interested in the physics of water flow, and which
hydrologist spends time musing over biological questions? Only recently have we
acknowledged that surface water and groundwater are linked components of a hydro-
logic continuum. Fortunately, times are changing and the inner workings of these rich
groundwater supported ecotones are being probed by a host of scientific interdisci-
plinarians, revealing the secrets of these ecologically productive, hydrogeologically
unique, and biologically diverse settings.



xii Foreword

Despite the importance of groundwater to biodiversity, the precise relationships
remain unclear. The challenge for the scientific community is to improve this under-
standing and help develop effective approaches for protecting groundwater for
biodiversity conservation. Convincing water managers that GDEs are valuable ecosys-
tems is one thing,. It is still another to answer the inevitable question, ‘How much water
can we take from the ecosystem before it ceases to function?’ The managers’ challenge
is to balance the intrinsic water needs of nature with the real human need for water so
that we all, Man and nature, benefit. The researchers challenge is to define and quan-
tify the key groundwater-ecology relationships and determine ecological thresholds
beyond which GDEs of all kinds may experience irreversible degradation.

Read on and take some time to listen to the lessons these natural systems have to tell
us. These authors are pioneers and I thank them for their insight, careful observation,
and inspiration.

Joseph T. Gurrieri

Director, IAH Groundwater & Ecosystem Network
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