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Hydrology An Environmental Approach
The late Professor Reds Wolman in his Foreword to the award-winning second edition
said, "This is not your ordinary textbook. Environmental Hydrology is indeed a textbook,
but five elements often found separately combine here in one text to make it different. It
is eclectic, practical, in places a handbook, a guide to fieldwork, engagingly personal
This textbook employs a technical and quantitative approach to explain subsurface
hydrology and hydrogeology, and to offer a comprehensive overview of groundwaterrelated topics such as flow in porous media, aquifer characterization, contaminant
description and transport, risk assessment, and groundwater remediation. It describes
the characterization of subsurface flow of pristine and polluted water and provides
readers with easily applicable tools for the design of water supply systems, drinkingwater source protection, and remediation interventions. Specific applications range from
groundwater exploitation as a drinking water supply to the remediation of contaminated
aquifers, from the definition and safeguarding of drinking-water sources to the
assessment of human health risks in connection with groundwater contamination
events. The book represents an ideal learning resource for upper-undergraduate and
graduate students of civil engineering, environmental engineering, and geology, as well
as practitioners in the fields of water resource management and environmental
protection who are interested in groundwater engineering and technical hydrogeology.
World renowned scientists present valuable contributions to stochastic and statistical
modelling of groundwater and surface water systems. The philosophy of probabilistic
modelling in the hydrological sciences is put into proper perspective and the importance
of stochastic differential equations in the environmental sciences is explained and
illustrated. The new research ideas put forward in groundwater modelling will assist
decision makers in tackling challenging problems such as controlling pollution of
underground aquifers and obtaining adequate water supplies. Additionally, different
types of stochastic models are used in modelling a range of interesting surface water
problems. Other topics covered in this landmark volume include stochastic optimization,
moment analysis, carbon dioxide modelling and rainfall prediction. Audience The book
is of interest to researchers, teachers, students and practitioners who wish to be at the
leading edge of stochastic and statistical modelling in the environmental sciences.
Quantification of hydrological processes and water requirements of aquatic ecosystems
is required for many projects related to environmental security and efficient water use in
agriculture. This also applies to the Asian monsoon region. This paper focuses on the
Walawe River basin, located in a semi-arid zone of southern Sri Lanka. The two major
reservoirs in the upstream and middle reaches of the river with a total capacity of 486
million cubic meters (MCM) have significantly affected the hydrology of the river, with
associated adverse environmental and social consequences.
Hydrogeology: Principles and Practice provides acomprehensive introduction to the
study of hydrogeology to enablethe reader to appreciate the significance of
groundwater in meetingcurrent and future water resource challenges. This new edition
hasbeen thoroughly updated to reflect advances in the field since2004. The book
presents a systematic approach to understandinggroundwater. Earlier chapters explain
the fundamental physical andchemical principles of hydrogeology, and later chapters
featuregroundwater investigation techniques in the context of catchmentprocesses, as
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well as chapters on groundwater quality andcontaminant hydrogeology. Unique
features of the book are chapterson the applications of environmental isotopes and
noble gases inthe interpretation of aquifer evolution, and on regionalcharacteristics
such as topography, compaction and variable fluiddensity in the explanation of
geological processes affecting past,present and future groundwater flow regimes. The
last chapterdiscusses groundwater resources and environmental management,
andexamines the role of groundwater in integrated river basinmanagement, including
an assessment of possible adaptationresponses to the impacts of climate change.
Throughout the text, boxes and a set of colour plates drawn fromthe authors’ teaching
and research experience are used toexplain special topics and to illustrate international
case studiesranging from transboundary aquifers and submarine groundwaterdischarge
to the over-pressuring of groundwater in sedimentarybasins. The appendices provide
conversion tables and usefulreference material, and include review questions and
exercises,with answers, to help develop the reader’s knowledge andproblem-solving
skills in hydrogeology. This accessible textbook is essential reading for undergraduate
andgraduate students primarily in earth sciences, environmentalsciences and physical
geography with an interest in hydrogeology orgroundwater science. The book will also
find use amongpractitioners in hydrogeology, soil science, civil engineering andplanning
who are involved in environmental and resource protectionissues requiring an
understanding of groundwater. Additional resources can be found at: ahref="http://www.
wiley.com/go/hiscock/hydrogeology"www.wiley.com/go/hiscock/hydrogeology/a
Major topics covered include hydrological principles, groundwater flow, groundwater
contamination and clean-up, groundwater applications to civil engineering, well
hydraulics, and surface water. Additional topics addressed include flood analysis, flood
control, and both ground-water and surface-water applications to civil engineering
design.Hydrology covers the fundamentals of hydrology and hydrogeology, taking an
environmental slant dictated by the emphasis in recent times for the remediation of
contaminated aquifers and surface-water bodies as well as a demand for new designs
that impose the least negative impact on the natural environment.
International experts from around the globe present a rich variety of intriguing
developments in time series analysis in hydrology and environmental engineering.
Climatic change is of great concern to everyone and significant contributions to this
challenging research topic are put forward by internationally renowned authors. A range
of interesting applications in hydrological forecasting are given for case studies in
reservoir operation in North America, Asia and South America. Additionally, progress in
entropy research is described and entropy concepts are applied to various water
resource systems problems. Neural networks are employed for forecasting runoff and
water demand. Moreover, graphical, nonparametric and parametric trend analyses
methods are compared and applied to water quality time series. Other topics covered in
this landmark volume include spatial analyses, spectral analyses and different methods
for stream-flow modelling. Audience The book constitutes an invaluable resource for
researchers, teachers, students and practitioners who wish to be at the forefront of time
series analysis in the environmental sciences.

Objectives The current global environmental crisis has reinforced the need for
developing flexible mathematical models to obtain a better understanding of
environmental problems so that effective remedial action can be taken. Because
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natural phenomena occurring in hydrology and environmental engineering
usually behave in random and probabilistic fashions, stochastic and statistical
models have major roles to play in the protection and restoration of our natural
environment. Consequently, the main objective of this edited volume is to present
some of the most up-to-date and promising approaches to stochastic and
statistical modelling, especially with respect to groundwater and surface water
applications. Contents As shown in the Table of Contents, the book is subdivided
into the following main parts: GENERAL ISSUES PART I PART II
GROUNDWATER PART III SURFACE WATER PART IV STOCHASTIC
OPTIMIZATION PART V MOMENT ANALYSIS PART VI OTHER TOPICS Part I
raises some thought-provoking issues about probabilistic modelling of hydro
logical and environmental systems. The first two papers in Part I are, in fact,
keynote papers delivered at an international environmetrics conference held at
the University of Waterloo in June, 1993, in honour of Professor T. E. Unny. In
his keynote pa per, Dr. S. J. Burges of the University of Washington places into
perspective the historical and future roles of stochastic modelling in hydrology
and environmental engineering. Additionally, Dr. Burges stresses the need for
developing a sound scien tific basis for the field of hydrology. Professor P. E.
The technological advances of recent years include the emergence of new
remote sensing and geographic information systems that are invaluable for the
study of wetlands, agricultural land, and land use change. Students, hydrologists,
and environmental engineers are searching for a comprehensive hydrogeologic
overview that supplements information on hydrologic processes with data on
these new information technology tools. Environmental Hydrology, Second
Edition builds upon the foundation of the bestselling first edition by providing a
qualitative understanding of hydrologic processes while introducing new methods
for quantifying hydrologic parameters and processes. Written by authors with
extensive multidisciplinary experience, the text first discusses the components of
the hydrologic cycle, then follows with chapters on precipitation, stream
processes, human impacts, new information system applications, and numerous
other methods and strategies. By updating this thorough text with the newest
analytical tools and measurement methodologies in the field, the authors provide
an ideal reference for students and professionals in environmental science,
hydrology, soil science, geology, ecological engineering, and countless other
environmental fields.
* A practical teaching course * Takes an environmental approach to hydrology
This is a textbook in environmental hydrology-a field of study concerned with the
basic system of water circulation and patters of runoff and the major ways in
which human occupation of Earth alters both processes and pattersn. It focuses
on the river basin or catchment unit not only because of its geographical appeal
but because it is the basic experimental and data-gathering unit, and the
fundamentalunit for water management. The book explores a considerable
number of methodological frameworks. Most of these are scientific; an
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acceptable replacement for problem-solving by data collection, analysis, and
prediction has yet to be found. However, it also considers non-digital valuesattitudes, preferences, policies, laws-especially in the case of the freshwater
environment, where key data are still relatively scarce. Having developed a
holistic approach to river basins, the author concludes by considering the utility of
our current knowledge of environment hydrology to provide the reader with a
practical response to the conservation of fresh water.
While most books examine only the classical aspects of hydrology, this threevolume set covers multiple aspects of hydrology, and includes contributions from
experts from more than 30 countries. It examines new approaches, addresses
growing concerns about hydrological and ecological connectivity, new
quantitative and qualitative managing techniques
Global climate change is typically understood and modeled using global climate
models (GCMs), but the outputs of these models in terms of hydrological
variables are only available on coarse or large spatial and time scales, while finer
spatial and temporal resolutions are needed to reliably assess the hydroenvironmental impacts of climate change. To reliably obtain the required
resolutions of hydrological variables, statistical downscaling is typically employed.
Statistical Downscaling for Hydrological and Environmental Applications presents
statistical downscaling techniques in a practical manner so that both students
and practitioners can readily utilize them. Numerous methods are presented, and
all are illustrated with practical examples. The book is written so that no prior
background in statistics is needed, and it will be useful to graduate students,
college faculty, and researchers in hydrology, hydroclimatology, agricultural and
environmental sciences, and watershed management. It will also be of interest to
environmental policymakers at the local, state, and national levels, as well as
readers interested in climate change and its related hydrologic impacts. Features:
Examines how to model hydrological events such as extreme rainfall, floods, and
droughts at the local, watershed level. Explains how to properly correct for
significant biases with the observational data normally found in current Global
Climate Models (GCMs). Presents temporal downscaling from daily to hourly with
a nonparametric approach. Discusses the myriad effects of climate change on
hydrological processes.
This book represents a new "earth systems" approach to catchments that
encompasses the physical and biogeochemical interactions that control the
hydrology and biogeochemistry of the system. The text provides a
comprehensive treatment of the fundamentals of catchment hydrology, principles
of isotope geochemistry, and the isotope variability in the hydrologic cycle -- but
the main focus of the book is on case studies in isotope hydrology and isotope
geochemistry that explore the applications of isotope techniques for investigating
modern environmental problems. Isotope Tracers in Catchment Hydrology is the
first synthesis of physical hydrology and isotope geochemistry with catchment
focus, and is a valuable reference for professionals and students alike in the
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fields of hydrology, hydrochemistry, and environmental science. This important
interdisciplinary text provides extensive guidelines for the application of isotope
techniques for all investigatores facing the challenge of protecting precious water,
soil, and ecological resources from the ever-increasing problems associated with
population growth and environmental change, including those from urban
development and agricultural land uses.
Traditional approaches to hydrology have favoured a reductionist perspective.
This text argues that hydrologists of the 21st century must increasingly look
beyond the traditional boundaries of river channel or river catchment areas to
consider new questions: firstly, how water resources should be managed in an
integrated and sustainable way with a growing appreciation of the global
dimension to water resource problems; secondly, how the search for solutions to
water pollution, flooding, drought and environmental degradation requires a
broader understanding of transboundary connections between components of the
hydrosphere across a range of spatial and temporal scales. In an emerging age
of water shortage, increasing dependence will also be placed upon existing
monitoring and water distribution networks. Advances in data gathering systems
and hydrological modelling have created new opportunities for assessing and
managing these water resources. Similarly ecohydrology and palaeohydrological
techniques are generating new types of data for model development and testing.
This text will provide an excellent overview for post-graduates and researchers
studying hydrology, meterology, environmental science and related topics. It will
also be useful as supplementary reading for 2nd/3rd year undergraduates in
these areas. The ruins of the flooded Derwent village emerged from Ladybower
Reservoir, Derbyshire UK in autumn 1995. This image highlights a number of
issues pertinent to contemporary hydrology such as: winter droughts severely
restrict the replenishment on upland communities; the uneasy relationship
between forestry and water resources in water supply catchments; water quality
problems associated with acidification, turbidity and sedimentation; the aesthetic
and ammenity value of impounded waters
The book comprises nine chapters, with seven core chapters dealing in detail with the basic
principles and processes of the main hydrological components of the water cycle: precipitation,
interception, evaporation, soil water, groundwater, streamflow and water quality. It takes a
broadly non-mathematical approach, although some numeracy is assumed particularly in the
treatment of evaporation and soil water. The introductory and concluding chapters show the
relations and interactions between these components, and also put the importance of water
into a wider human context – its significant role in human history, its key role today, and
potential role in future in the light of climate change and increasing global population
pressures. The book is thoroughly up-to-date, contains over 100 diagrams and photographs to
explain and amplify the concepts described, and contains over 750 references for further
study.
Water for the Environment: From Policy and Science to Implementation and Management
provides a holistic view of environmental water management, offering clear links across
disciplines that allow water managers to face mounting challenges. The book highlights current
challenges and potential solutions, helping define the future direction for environmental water
Page 5/9

Download File PDF Hydrology An Environmental Approach
management. In addition, it includes a significant review of current literature and state of
knowledge, providing a one-stop resource for environmental water managers. Presents a
multidisciplinary approach that allows water managers to make connections across related
disciplines, such as hydrology, ecology, law, and economics Links science to practice for
environmental flow researchers and those that implement and manage environmental water on
a daily basis Includes case studies to demonstrate key points and address implementation
issues
The Hydrology of the UK assesses the changing hydrology of the UK, focusing on key issues
that affect the fundamental hydrological processes and have important implications for water
resource management, flood risk and environmental quality. The bookis divided into 3
sections: Section 1 examines the causes of change to the hydrology of the UK, including the
impact of climate change, land use and geomorphological change, and dam construction.
Section 2 assesses the effects of these pressures on UK rivers, goundwater, lakes, ponds,
reservoirs and wetlands, looking at water quality, degradation, pollution and protection. Section
3 examines the responses of goverment organisations responsible for planning and
management of water, including Environment Agencies, British Hydrological Society and the
growing urgency for a World Hydrology Initiative. Change will continue to be a major feature of
UK hydrology in the future. This book provides an understanding of the changing hydrology of
the UK and the international scene today and looks to the needs for the future.
Jones emphasises the need to understand hydrological systems and processes in order to
practically solve environmental problems and to predict effective and safe management of
water resources. Options for improving water supply are analysed.
A uniquely accessible text on environmental modeling designedfor both students and industry
personnel Pollutant fate and modeling are becoming increasingly importantin both regulatory
and scientific areas. However,the complexity ofthe software and models often act as an
inhibitor to theadvancement of water quality science. A Basic Introduction to Pollutant Fate and
Transportfills the need for a basic instructional tool for students andenvironmental
professionals who lack the rigorous mathematicalbackground necessary to derive the
governing fate and transportequations. Taking a refreshingly simple approach to the
subjectthat requires only a basic knowledge of algebra and first-yearcollege chemistry, the
book presents and integrates all of theaspects of fate and transport, including chemistry,
modeling, riskassessment, and relevant environmental legislation; approachingeach topic first
conceptually before introducing the math necessaryto model it. The first half of the book is
dedicated to the chemistry andphysics behind the fate and transport models, while the second
halfteaches and reinforces the logical concepts underlying fate andtransport modeling. This
better prepares students for support jobsin the environmental arena surrounding chemical
industry andSuperfund sites. Contributing to the book's ease of use are: An extremely userfriendly software program, Fate, which usesbasic models to predict the fate and transport of
pollutants inlakes, rivers, groundwater, and atmospheric systems The use of "canned" models
to evaluate the importance of modelparameters and sensitivity analysis A wealth of easy-tounderstand examples and problems A chapter on environmental legislation in the United
States andEurope A set of lab exercises, as well as a downloadable set ofteaching aids A
much-needed basic text for contemporary hydrology orenvironmental chemistry courses and
support courses fortheenvironmental industry, this is a valuable desk reference foreducators
and industry professionals.
This book uses ecosystem services-based approaches to address major global and regional
water challenges, for researchers, students, and policy makers.
Tracers in Hydrology and Water Research is a comprehensive overview of the application of
natural and artificial tracers in hydrology and environmental research. Taking a unique
approach by providing the reader with a systematic and state of the art description of natural
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and artificial tracers, the book also covers key analytical techniques and applications, and
modern tracer methods in the context of systematic hydrology. Tracers have become a primary
tool for process investigation, qualitative and quantitative system analysis and integrated
resource management. This book will outline the fundamentals of the subject, and examine the
latest research findings, clearly showing the entire process of tracer application through the
inclusion of numerous integrated case studies. As many techniques derive from different
scientific disciplines (chemistry, biology, physics), the effort of compilation and integration into
modern hydrology and environmental science research and application requires substantial
continuity and experience, which certifies this group of authors. This book will be an invaluable
reference not only for students and researchers within the field of Hydrology and Hydrogeology
but also for engineers and other tracer techniques applying users.
A prime concern in contemporary environmental science is the proper management of water
supply and usage. It is critical to develop effective processes to manage these resources and
decrease negative impacts on the ecosystem. Hydrology and Water Resource Management:
Breakthroughs in Research and Practice is an innovative source of scholarly research on the
latest technologies and techniques in optimizing current processes in managing water
resources. Highlighting a range of pertinent topics such as climate change, sustainability, and
water treatment, this book is an ideal reference source for engineers, professionals,
researchers, students, and academics interested in emerging trends within environmental
science.
This book comprises the selected papers from the 1st Springer Conference of the Arabian
Journal of Geosciences (CAJG-1), Tunisia 2018. The volume is of interest to all researchers
and practitioners in the fields of Hydrology, Hydrogeology, Hydrochemistry, Water Resources
and Hydrologic Engineering. Water is a dynamic, finite, and vulnerable but resilient natural
resource to be protected in an environmentally sustainable manner. Water systems in different
frameworks requires a comprehensive understanding of climatology, geology, hydrogeology,
hydrochemistry, hydrodynamics, and surface hydrology. In addition, it is highlighted the role of
the variability and climate change in water systems. Furthermore, water has a vital significance
to the entire socio-economic sector. This volume offers an overview of the state-of-the-art
related to water science and technology in model regions in Europe, Africa, Middle East, Asia
and America, but mainly focuses on the Mediterranean environment and surrounding regions.
It gives new insights on characterisation, evaluation, quality, management, protection,
modelling on environmental hydrology, groundwater, hydrochemistry, sustainable water
resources studies and hydrologic engineering approaches by international researchers. Main
topics include: 1. Hydrology, Climatology and Water-Related Ecosystems 2. Hydrochemistry
and Isotopic Hydrology 3. Groundwater Assessment and Management: mapping, exploration,
abstraction and modelling 4. Water Resources Sustainability and Climate Change 5.
Hydrologic Engineering and Urban Groundwater
Balancing Water for Humans and Nature, authored by two of the world's leading experts on
water management, examines water flows - the 'blood stream' of both nature and society - in
terms of the crucial links, balances, conflicts and trade-offs between human and environmental
needs. The authors argue that a sustainable future depends fundamentally on our ability to
manage these trade-offs and encourage long-term resilience. They advocate an
ecohydrological approach to land/water/environmental problems and advance a strong,
reasoned argument for viewing precipitation as the gross fresh water resource, ultimately
responsible for sustaining all terrestrial and aquatic ecosystem services. This book makes the
most coherent and holistic argument to date for a new ecological approach to understanding
and managing water resources for the benefit of all. Basing their analysis on per capita needs
for an acceptable nutritional diet, the authors analyse predictions of the amounts of water
needed for global food production by 2050 and identify potential sources. Drawing on smallPage 7/9
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scale experiences in Africa and Asia, they also cover the vulnerability of the semi-arid tropics
through a simplified model of green and blue water scarcity components.
This book pioneers a spatial approach to the problems of land use by bringing together models
in economics, ecology, and hydrology, and summarizes the results of innovative research
funded by the United Kingdom’s Natural Environment Research Council (NERC) and
Economic and Social Research Council (ESRC).
In this landmark set of papers, experts from around the world present the latest and most
promising approaches to both the theory and practice of effective environmental management.
To achieve sustainable development, organizations and individual citizens must comply with
environmental laws and regulations. Accordingly, a major contribution of this book is the
presentation of original techniques for designing effective environmental policies, regulations,
inspection precedures and monitoring systems. Interesting methods for modelling risk and
decision making problems are discussed from an environmental management perspective.
Moreover, knowledge-based techniques for handling environmental problems are also
investigated. Finally, the last main part of the book describes optimal approaches to reservoir
operation and control that take into account appropriate multiple objectives. Audience The
book is of direct interest to researchers, teachers, students and practitioners concerned with
the latest developments in environmental management and sustainable development.
Mathematical modelling has become an indispensable tool for engineers, scientists, planners,
decision makers and many other professionals to make predictions of future scenarios as well
as real impending events. As the modelling approach and the model to be used are problem
specific, no single model or approach can be used to solve all problems, and there are
constraints in each situation. Modellers therefore need to have a choice when confronted with
constraints such as lack of sufficient data, resources, expertise and time. Environmental and
Hydrological Systems Modelling provides the tools needed by presenting different approaches
to modelling the water environment over a range of spatial and temporal scales. Their
applications are shown with a series of case studies, taken mainly from the Asia-Pacific
Region. Coverage includes: Population dynamics Reaction kinetics Water quality systems
Longitudinal dispersion Time series analysis and forecasting Artificial neural networks Fractals
and chaos Dynamical systems Support vector machines Fuzzy logic systems Genetic
algorithms and genetic programming This book will be of great value to advanced students,
professionals, academics and researchers working in the water environment.
The unusual frequency of hydro-meteorological events in recent decades, often with
catastrophic consequences for society and the environment, require new methods for
designing water management projects and the structures meant to protect us from natural
hazards. These methods and techniques are often based on the statistical modeling
techniques of frequency analysis. Predictive Hydrology: A Frequency Analysis Approach is the
first book to address both the theoretical concepts and the methodological approaches used in
frequency hydrology—spelling out the fundamental methods to consider, providing concise
instruction on the techniques that are involved, and including examples and critiques based on
practical applications. It explores some of the recent research developments in the field.
Published originally in French, this English translation targets students in civil engineering,
environmental sciences and technology, hydrology, geography, geology and ecology. This
book will also serve as a useful reference not only for teachers and researchers, but for
engineering practitioners, who are constantly faced with the problems of handling data, but
often find themselves without the appropriate analytical tools.

Hydrology covers the fundamentals of hydrology and hydrogeology, taking an
environmental slant dictated by the emphasis in recent times for the remediation
of contaminated aquifers and surface-water bodies as well as a demand for new
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designs that impose the least negative impact on the natural environment. Major
topics covered include hydrological principles, groundwater flow, groundwater
contamination and clean-up, groundwater applications to civil engineering, well
hydraulics, and surface water. Additional topics addressed include flood analysis,
flood control, and both ground-water and surface-water applications to civil
engineering design.
The world faces huge challenges for water as population continues to grow, as
emerging economies develop and as climate change alters the global and local
water cycle. There are major questions to be answered about how we supply
water in a sustainable and safe manner to fulfil our needs, while at the same time
protecting vulnerable ecosystems from disaster. Water Resources: An Integrated
Approach provides students with a comprehensive overview of both natural and
socio-economic processes associated with water. The book contains chapters
written by 20 specialist contributors, providing expert depth of coverage to topics.
The text guides the reader through the topic of water starting with its unique
properties and moving through environmental processes and human impacts
upon them including the changing water cycle, water movement in river basins,
water quality, groundwater and aquatic ecosystems. The book then covers
management strategies for water resources, water treatment and re-use, and the
role of water in human health before covering water economics and water
conflict. The text concludes with a chapter that examines new concepts such as
virtual water that help us understand current and future water resource use and
availability across interconnected local and global scales. This book provides a
novel interdisciplinary approach to water in a changing world, from an
environmental change perspective and inter-related social, political and economic
dimensions. It includes global examples from both the developing and developed
world. Each chapter is supplemented with boxed case studies, end of chapter
questions, and further reading, as well as a glossary of terms. The text is richly
illustrated throughout with over 150 full colour diagrams and photos.
Environmental Hydrology presents a unified approach to the role of hydrology in
environmental planning and management, emphasizing the consideration of the
hydrological continuum in determining the fate and migration of chemicals as well
as micro-organisms in the environment, both below the ground as well as on it.
The eco-hydrological consequences of environmental management are also
discussed, and an up-to-date account of the mathematical modeling of pollution
is also presented. Audience: Invaluable reading for senior undergraduates and
beginning graduates, civil, environmental, and agricultural engineers, and
geologists and climatologists.
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