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Background and Motivation The basic notion of artificial
neural networks (ANNs), as we understand them today, was
perhaps first formalized by McCulloch and Pitts (1943) in their
model of an artificial neuron. Research in this field remained
somewhat dormant in the early years, perhaps because of
the limited capabilities of this method and because there was
no clear indication of its potential uses. However, interest in
this area picked up momentum in a dramatic fashion with the
works of Hopfield (1982) and Rumelhart et al. (1986). Not
only did these studies place artificial neural networks on a
firmer mathematical footing, but also opened the dOOf to a
host of potential applications for this computational tool.
Consequently, neural network computing has progressed
rapidly along all fronts: theoretical development of different
learning algorithms, computing capabilities, and applications
to diverse areas from neurophysiology to the stock market. .
Initial studies on artificial neural networks were prompted by
adesire to have computers mimic human learning. As a result,
the jargon associated with the technical literature on this
subject is replete with expressions such as excitation and
inhibition of neurons, strength of synaptic connections,
learning rates, training, and network experience. ANNs have
also been referred to as neurocomputers by people who want
to preserve this analogy.
Why Arc hydro? / David Maidment / - Arc Hydro framwork /
David Maidment, Scott Morehouse / - Hydro networks /
Francisco Olivera, David Maidment / - Drainage systems /
Francisco Olivera, Jordan Furnans / River channels /
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Nawajish Noma, James Nelson / Hydrography / Kim Davis,
Jordan Furnans / - Time series / Damid Maidment, Venkatesh
Merwade / - Hydrologic modeling / Steve Grise, David Arctur.
In past decades, urban water management practices focused
on optimizing the design and operation of water distribution
networks, wastewater collection systems, and water and
wastewater treatment plants. However, municipalities are now
faced with aging urban water infrastructures whose operation
must be improved and expanded to maintain current high
Helps candidates who are preparing for the Principles and
Practice of Engineering examination in architectural
engineering. This book specifies the exam content area for
subjects that were identified for architectural engineering. It
provides information used by permission of the National
Council of Examiners for Engineering and Surveying
(NCEES).
Modeling hydrologic changes and predicting their impact on
watersheds is a dominant concern for hydrologists and other
water resource professionals, civil and environmental
engineers, and urban and regional planners. As such
changes continue, it becomes more essential to have the
most up-to-date tools with which to perform the proper
analyses and modeling of the complex ecology, morphology,
and physical processes that occur within watersheds. An
application-oriented text, Modeling Hydrologic Change:
Statistical Methods provides a step-by-step presentation of
modeling procedures to help you properly analyze and model
real-world data. The text addresses modeling systems where
change has affected data that will be used to calibrate and
test models of the system. The use of actual hydrologic data
will help you learn how to handle the vagaries of real-world
hydrologic-change data. All four elements of the modeling
process are discussed: conceptualization, formulation,
calibration, and verification. Although the book is oriented
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towards the statistical aspects of modeling, a strong
background in statistics is not required. The statistical and
modeling methods discussed here will be of value to all
disciplines involved in modeling change. With approximately
100 illustrations, Modeling Hydrologic Change will equip you
with an understanding with which to perform the proper
analyses and modeling of the complex processes that occur
across various disciplines.
Covering all elements of the storm water runoff process,
Urban Storm Water Management includes numerous
examples and case studies to guide practitioners in the
design, maintenance, and understanding of runoff systems,
erosion control systems, and common design methods and
misconceptions. It covers storm water management in
practice and in regulation, and reviews shortcomings and
suggestions for improvements. It also covers alternative
methods such as porous pavements, rain gardens, green
roofs and other systems which are becoming increasingly
popular and are forming the future of storm water
management. Appropriate storm water management and
compliance is a necessary, yet costly and involved process.
This book provides information, guidelines, and case studies
to guide practitioners through all phases of effective structural
storm water management. This book covers: All aspects of
storm water management—including its impacts on the
environment Numerous design procedures and problems with
a separate solutions manual Hydrologic and hydraulic
calculations involved in the field of storm water management
Design and calculation methods required for efficient storm
water management Pipe and open channel flow equations,
supplemented with charts and tables Various types of
nonstructural, source reduction measures Installation
methods of drainage and storm water management facilities
Urbanization has had a drastic impact on the natural process
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of storm water runoff; increasing both the peak and the
volume of runoff, reducing infiltration, while also degrading
water quality. Urban Storm Water Management is a
compendium of all matters necessary for the design of
efficient drainage and storm water management systems. It
includes numerous examples of hydrologic and hydraulic
calculations involved in this field. It also contains ample case
studies that exemplify the methods and procedures for the
design of extended detention basins, infiltration basins, and
underground retention/infiltration basins such as chambers
and dry wells. Furthermore, the book demonstrates how
storm water runoff can be an effective and cost-efficient
conservable and reusable resource.
There is a dearth of relevant books dealing with both theory
and application of time series analysis techniques, particularly
in the field of water resources engineering. Therefore, many
hydrologists and hydrogeologists face difficulties in adopting
time series analysis as one of the tools for their research.
This book fills this gap by providing a proper blend of
theoretical and practical aspects of time sereies analysis. It
deals with a comprehensive overview of time series
characteristics in hydrology/water resources engineering,
various tools and techniques for analyzing time series data,
theoretical details of 31 available statistical tests along with
detailed procedures for applying them to real-world time
series data, theory and methodology of stochastic modelling,
and current status of time series analysis in hydrological
sciences. In adition, it demonstrates the application of most
time series tests through a case study as well as presents a
comparative performance evaluation of various time series
tests, together with four invited case studies from India and
abroad. This book will not only serve as a textbook for the
students and teachers in water resources engineering but will
also serve as the most comprehensive reference to educate
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researchers/scientists about the theory and practice of time
series analysis in hydrological sciences. This book will be
very useful to the students, researchers, teachers and
professionals involved in water resources, hydrology,
ecology, climate change, earth science, and environmental
studies.
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.
Introduction to hydrology - Statistical methods in hydrology Watershed characteristics - Precipitation - Frequency analysis
- Subsurface hydrology - Peak-discharge estimation Hydrologic design methods - Hydrograph analysis and
synthesis - Channel routing - Reservoir routing - Water yield
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and snowmelt runoff - Water-quality estimation - Evaporation
- Erosion and sedimentation.
Data on water quality and other environmental issues are
being collected at an ever-increasing rate. In the past,
however, the techniques used by scientists to interpret this
data have not progressed as quickly. This is a book of
modern statistical methods for analysis of practical problems
in water quality and water resources. The last fifteen years
have seen major advances in the fields of exploratory data
analysis (EDA) and robust statistical methods. The 'real-life'
characteristics of environmental data tend to drive analysis
towards the use of these methods. These advances are
presented in a practical and relevant format. Alternate
methods are compared, highlighting the strengths and
weaknesses of each as applied to environmental data.
Techniques for trend analysis and dealing with water below
the detection limit are topics covered, which are of great
interest to consultants in water-quality and hydrology,
scientists in state, provincial and federal water resources, and
geological survey agencies. The practising water resources
scientist will find the worked examples using actual field data
from case studies of environmental problems, of real value.
Exercises at the end of each chapter enable the mechanics of
the methodological process to be fully understood, with data
sets included on diskette for easy use. The result is a book
that is both up-to-date and immediately relevant to ongoing
work in the environmental and water sciences.
Land development to support population increases and shifts
requires changes to the hydrologic cycle. Increased
impervious area results in greater volumes of runoff, higher
flow velocities, and increased pollutant fluxes to local
waterways. As we learn more about the negative impacts of
these outcomes, it becomes more important to develop and
manage land in a smart manner that reduces these impacts.
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This text provides the reader with background information on
hydrology and water quality issues that are necessary to
understand many of the environmental problems associated
with land development and growth. The variability of runoff"
flows and pollutant concentrations, however, makes the
performance of simple technologies erratic and predicting and
modeling their performance difficult. Chapters on statistics
and modeling are included to provide the proper background
and tools. The latter chapters of the text cover many of the
different technologies that can be employed to address runoff
flows and improve water quality. These chapters take a
design approach with specific examples provided for many of
the management practices. A number of methods are
currently available for addressing the problems associated
with stormwater runoff quality from urban areas; more
continue to be developed as research is advanced and
interest in this subject continues to surge. Traditionally,
techniques for the improvement of runoff quality were
borrowed applications from water and wastewater treatment,
such as large sedimentation ponds Recently, increased
interest has been placed on using natural systems to improve
water quality.
The Soil Conservation Service (SCS) curve number (CN)
method is one of the most popular methods for computing the
runoff volume from a rainstorm. It is popular because it is
simple, easy to understand and apply, and stable, and
accounts for most of the runoff producing watershed
characteristics, such as soil type, land use, hydrologic
condition, and antecedent moisture condition. The SCS-CN
method was originally developed for its use on small
agricultural watersheds and has since been extended and
applied to rural, forest and urban watersheds. Since the
inception of the method, it has been applied to a wide range
of environments. In recent years, the method has received
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much attention in the hydrologic literature. The SCS-CN
method was first published in 1956 in Section-4 of the
National Engineering Handbook of Soil Conservation Service
(now called the Natural Resources Conservation Service), U.
S. Department of Agriculture. The publication has since been
revised several times. However, the contents of the
methodology have been nonetheless more or less the same.
Being an agency methodology, the method has not passed
through the process of a peer review and is, in general,
accepted in the form it exists. Despite several limitations of
the method and even questionable credibility at times, it has
been in continuous use for the simple reason that it works
fairly well at the field level.
It is the task of the engineer, as of any other professional
person, to do everything that is reasonably possible to
analyse the difficulties with which his or her client is
confronted, and on this basis to design solutions and
implement these in practice. The distributed hydrological
model is, correspondingly, the means for doing everything
that is reasonably possible - of mobilising as much data and
testing it with as much knowledge as is economically feasible
- for the purpose of analysing problems and of designing and
implementing remedial measures in the case of difficulties
arising within the hydrological cycle. Thus the aim of
distributed hydrologic modelling is to make the fullest use of
cartographic data, of geological data, of satellite data, of
stream discharge measurements, of borehole data, of
observations of crops and other vegetation, of historical
records of floods and droughts, and indeed of everything else
that has ever been recorded or remembered, and then to
apply to this everything that is known about meteorology,
plant physiology, soil physics, hydrogeology, sediment
transport and everything else that is relevant within this
context. Of course, no matter how much data we have and no
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matter how much we know, it will never be enough to treat
some problems and some situations, but still we can aim in
this way to do the best that we possibly can.
Watershed modeling is at the heart of modern hydrology,
supplying rich information that is vital to addressing resource
planning, environmental, and social problems. Even in light of
this important role, many books relegate the subject to a
single chapter while books devoted to modeling focus only on
a specific area of application. Recognizing the

Singh, Jain, and Tyagi present the key concepts of
risk and reliability that apply to a wide array of
problems in civil and environmental engineering.
A succinct, to-the-point tutorial on project
management--part of the expert-authored B.E.S.T.
(Basic Engineering Series and Tools) series.
Enhances the reader's comprehension of critical
technical competencies in project management;
team development dynamics and interpersonal
problem-solving; and project scope, time, and cost
management. Sparks critical thinking through cases,
vignettes, and problems that provide a context for
text material. Copyright © Libri GmbH. All rights
reserved.
This volume investigates the origin, development,
role, application, and current status of the curve
number method for estimating the runoff response
from rainstorms.
Hydrologic Analysis and DesignPrentice Hall
While most books examine only the classical
aspects of hydrology, this three-volume set covers
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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, and considers the worldwide impact of
climate change. It also provides updated material on
hydrological science and engineering, discussing
recent developments as well as classic approaches.
Published in three books, Fundamentals and
Applications; Modeling, Climate Change, and
Variability; and Environmental Hydrology and Water
Management, the entire set consists of 87 chapters,
and contains 29 chapters in each book. Students,
practitioners, policy makers, consultants and
researchers can benefit from the use of this text.
This text is intended for introductory courses on
construction management, as well as more
advanced, detailed courses on the subject. The
authors aim to balance theoretical material with
practical advice.
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
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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.
In a technological society, virtually every engineer and
scientist needs to be able to collect, analyze, interpret,
and properly use vast arrays of data. This means
acquiring a solid foundation in the methods of data
analysis and synthesis. Understanding the theoretical
aspects is important, but learning to properly apply the
theory to real-world p
Have you ever wanted to know how modern digital
communications systems work? Find out with this stepby-step guide to building a complete digital radio that
includes every element of a typical, real-world
communication system. Chapter by chapter, you will
create a MATLAB realization of the various pieces of the
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system, exploring the key ideas along the way, as well
as analyzing and assessing the performance of each
component. Then, in the final chapters, you will discover
how all the parts fit together and interact as you build the
complete receiver. In addition to coverage of crucial
issues, such as timing, carrier recovery and equalization,
the text contains over 400 practical exercises, providing
invaluable preparation for industry, where wireless
communications and software radio are becoming
increasingly important. A variety of extra resources are
also provided online, including lecture slides and a
solutions manual for instructors.
An attempt is made to place before students (degree and
post-degree) and professionals in the fields of Civil and
Agricultural Engineering, Geology and Earth Sciences,
this important branch of Hydroscience, i.e., Hydrology. It
deals with all phases of the Hydrologic cycle and related
opics in a lucid style and in metric system. There is a
departure from empiricism, with emphasis on collection
of hydrological data, processing and analysis of data,
and hydrological design on sound principles and matured
judgement. Large number of hydrological design
problems are worked out at the end of each article, to
illustrate the principles involved and the design
procedure. Problems for assignment are given at the end
of each chapter, along with objective type and
intelligence questions.
Includes Illustrative Applications of Practical Design
CalculationsWritten in a straightforward style and userfriendly format, Practical Design Calculations for
Groundwater and Soil Remediation, Second Edition
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highlights the essential concepts and important aspects
of major design calculations used in soil and
groundwater remediation. Drawi
An ideal textbook for civil and environmental,
mechanical, and chemical engineers taking the required
Introduction to Fluid Mechanics course, Fluid Mechanics
for Civil and Environmental Engineers offers clear
guidance and builds a firm real-world foundation using
practical examples and problem sets. Each chapter
begins with a statement of objectives, and includes
practical examples to relate the theory to real-world
engineering design challenges. The author places
special emphasis on topics that are included in the
Fundamentals of Engineering exam, and make the book
more accessible by highlighting keywords and important
concepts, including Mathcad algorithms, and providing
chapter summaries of important concepts and equations.
Elementary Hydraulics is written for the undergraduate
level and contains material to appeal to a diversified
class of students. The book, divided into three parts,
blends fluid mechanics, hydraulic science, and
hydraulics engineering. The first part of the text draws
upon fluid mechanics and summarizes the concepts
deemed essential to the teaching of hydraulics. The
second part builds on the first section while discussing
the science of hydraulics. The third section looks at the
engineering practice of hydraulics and illustrates
practical applications of the material covered in the text.
In addition to these applications, the text contains a
number of numerical problems and a reading aid at the
end of each chapter to enhance student learning.
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The fourth edition of CMOS Digital Integrated Circuits:
Analysis and Design continues the well-established
tradition of the earlier editions by offering the most
comprehensive coverage of digital CMOS circuit design,
as well as addressing state-of-the-art technology issues
highlighted by the widespread use of nanometer-scale
CMOS technologies. In this latest edition, virtually all
chapters have been re-written, the transistor model
equations and device parameters have been revised to
reflect the sigificant changes that must be taken into
account for new technology generations, and the
material has been reinforced with up-to-date examples.
The broad-ranging coverage of this textbook starts with
the fundamentals of CMOS process technology, and
continues with MOS transistor models, basic CMOS
gates, interconnect effects, dynamic circuits, memory
circuits, arithmetic building blocks, clock and I/O circuits,
low power design techniques, design for
manufacturability and design for testability.

This text provides comprehensive treatment of
hydraulic engineering in both closed conduit and
open channel flow and a clear presentation, with
more examples and problems than most
competitors. The carefully organized coverage,
beginning with basics of hydrology, pipelines, and
open channels. Also includes both hydrologic
background and traditional hydraulics. A good
balance of theory and applications and extensive
appendices, including selected computer programs,
round out the text.
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This document discusses the physical processes of
the hydrologic cycle that are important to highway
engineers. These processes include the approaches,
methods and assumptions applied in design and
analysis of highway drainage structures. Hydrologic
methods of primary interest are frequency analysis
for analyzing rainfall and ungaged data; empirical
methods for peak discharge estimation; and
hydrograph analysis and synthesis. The document
describes the concept and several approaches for
determining time of concentration. The peak
discharge methods discussed include log Pearson
type III, regression equations, the SCS graphical
method (curve number method), and rational
method. The technical discussion of each peak flow
approach also includes urban development
applications. The document presents common
storage and channel routing techniques related to
highway drainage hydrologic analyses. The
document describes methods used in the planning
and design of stormwater management facilities.
Special topics in hydrology include discussions of
arid lands hydrology, wetlands hydrology, snowmelt
hydrology, and hydrologic modeling, including
geographic information system approaches and
applications. This edition includes new sections on
wetlands hydrology and snowmelt hydrology, an
expanded section on arid lands hydrology,
corrections of minor errors, and inclusion of dual
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units.
Now includes Worked Examples for lectutrers in a
companion pdf! The fourth edition of this volume
presents design principles and practical guidance for
key hydraulic structures. Fully revised and updated,
this new edition contains enhanced texts and
sections on: environmental issues and the World
Commission on Dams partially saturated soils, small
amenity dams, tailing dams, upstream dam face
protection and the rehabilitation of embankment
dams RCC dams and the upgrading of masonry and
concrete dams flow over stepped spillways and
scour in plunge pools cavitation, aeration and
vibration of gates risk analysis and contingency
planning in dam safety small hydroelectric power
development and tidal and wave power wave
statistics, pipeline stability, wave–structure
interaction and coastal modelling computational
models in hydraulic engineering. The book's key
topics are explored in two parts - dam engineering
and other hydraulic structures – and the text
concludes with a chapter on models in hydraulic
engineering. Worked numerical examples
supplement the main text and extensive lists of
references conclude each chapter. Hydraulic
Structures provides advanced students with a solid
foundation in the subject and is a useful reference
source for researchers, designers and other
professionals.
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Rainfall-Runoff Modelling: The Primer Second
Edition focuses on predicting hydrographs using
models based on data and on representations of
hydrological process. Dealing with the history of the
development of rainfall-runoff models, uncertainty in
mode predictions, good and bad practice and ending
with a look at how to predict future catchment
hydrological responses this book provides an
essential underpinning of rainfall-runoff modelling
topics."--pub. desc.
Students and graduate students who are beginning
to do research often have many difficult questions
and concerns. This book is designed to give a
comprehensive, reader-friendly overview of all the
key aspects of conducting and presenting research.
It includes chapters on topic selection, time
management, using the information highway, getting
your research published, and more. Humorous,
research-related illustrations enhance the text.
Students, as well as the faculty who work with them,
will find this book to be an invaluable research tool.
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