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and throughout history. It provides valuable insights into water technologies and management with respect
to durability, adaptability to the environment, and sustainability. Comparisons of the technological
underground aqueduct developments from several regions are made. These technologies are the
underpinning of modern achievements in water supply engineering and water management practices, and
current issues of sustainability, cost-effectiveness, and decentralization have led engineers to consider
combining older proven technologies with modern infrastructure advancements.
Hydrology : Principles, Analysis And Design - H. M. Raghunath 2006-12
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.
Engineering Hydrology - Subramany K. 2007

Handbook of Neurological Therapy - Carlo Colosimo 2015
This is a practical book on neurological therapy. It is aimed at giving concise and updated answers to busy
practicing clinicians in the clinic, ward, or emergency department. An evidence-based approach is used, but
when there is no evidence or the data are inconclusive, an expert opinion is always given in order to meet
the expectations of the reader. All neurological conditions, common and less common, are discussed; each
chapter has a similar format, and contains an initial brief introduction on the epidemiology and clinical
features of each disease. The therapy is then discussed, including pharmacological and nonpharmacological, with wide use of Tables & Figures. Flowcharts are also included in most of the chapters.
Applied Limnology - Mohammadreza Gharibreza 2014-07-10
A multidisciplinary study of Bera Lake in Malaysia is presented here, focusing on natural resources
throughout the lake’s catchment area and assessing environmental impact. This applied limnology study
examines issues relating to land development including soil erosion and nutrient loss in the catchment area,
severe pollution of water, sediment resources in open waters and wetlands, and reduction of aquatic and
bird populations. The chapters provide a comprehensive view of problems, risks and possible mitigation
measures associated with this great natural habitat. The book highlights the technology and methods used
to estimate both soil erosion rate and nutrient loss from the lake catchment, including an explanation of the
measurement of the sedimentation rate in Bera Lake using 137Cs and 210Pb radioisotopes. The author
examines the current and historic situation of contamination in sediments, presents an ecological risk
assessment, and finally describes a master management plan, proposing practices to mitigate the
environmental impacts of existing agricultural projects and practices to control future projects. Readers
will learn of a decrease in the watershed supply of water to Bera Lake, of shoaling, degradation of water
and sediment quality, and the extinction of several kinds of flora and fauna. This volume also offers an
approach to sustainable land use with regard to natural resources conservation.
Engineering Hydrology - C. Shekhar P. Ojha 2008
Beginning with the basics of water resources and hydrologic cycle, the book contains detailed discussions
on simulation and synthetic methods in hydrology, rainfall-runoff analysis, flood frequency analysis,
fundamentals of groundwater flow, and well hydraulics. Special emphasis is laid on groundwater budgeting
and numerical methods to deal with situations where analytical solutions are not possible. The book has a
balanced coverage of conventional techniques of hydrology along with the latest topics, which makes it
equally useful to practising engineers.
Hydrology: Advances in Theory and Practice - Nevil W. Quinn 2020-04-15
Hydrology: Advances in Theory and Practice, brings together contributions to both the theory and practice
of hydrology, including chapters on (amongst other topics) flood estimation methods and hydrological
modelling. The book also looks forward with a global hydrology research agenda fit for the 2030s, and
explores how to make advances in hydrological modelling – based on almost 50 years of modelling
experience. In Focus – a book series that showcases the latest accomplishments in water research. Each
book focuses on a specialist area with papers from top experts in the field. It aims to be a vehicle for indepth understanding and inspire further conversations in the sector.
Underground Aqueducts Handbook - Andreas N. Angelakis 2016-11-25
This book presents the major engineering achievements in underground aqueducts from around the world
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Hydrology in Practice - Elizabeth M. Shaw 2017-12-21
Hydrology in Practice is an excellent and very successful introductory text for engineering hydrology
students who go on to be practitioners in consultancies, the Environment Agency, and elsewhere. This
fourth edition of Hydrology in Practice, while retaining all that is excellent about its predecessor, by
Elizabeth M. Shaw, replaces the material on the Flood Studies Report with an equivalent section on the
methods of the Flood Estimation Handbook and its revisions. Other completely revised sections on
instrumentation and modelling reflect the many changes that have occurred over recent years. The updated
text has taken advantage of the extensive practical experience of the staff of JBA Consulting who use the
methods described on a day-to-day basis. Topical case studies further enhance the text and the way in
which students at undergraduate and MSc level can relate to it. The fourth edition will also have a wider
appeal outside the UK by including new material on hydrological processes, which also relate to courses in
geography and environmental science departments. In this respect the book draws on the expertise of Keith
J. Beven and Nick A. Chappell, who have extensive experience of field hydrological studies in a variety of
different environments, and have taught undergraduate hydrology courses for many years. Second- and
final-year undergraduate (and MSc) students of hydrology in engineering, environmental science, and
geography departments across the globe, as well as professionals in environmental protection agencies and
consultancies, will find this book invaluable. It is likely to be the course text for every undergraduate/MSc
hydrology course in the UK and in many cases overseas too.
The Use of Remote Sensing in Hydrology - Frédéric Frappart 2018-06-01
This book is a printed edition of the Special Issue "The Use of Remote Sensing in Hydrology" that was
published in Water
Handbook for Developing Watershed Plans to Restore and Protect Our Waters - 2005
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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.
Applied Hydrology, 2nd Edition - Ven Chow 2013-08-05
The first revision in more than 20 years of the renowned engineering hydrology text Applied Hydrology,
Second Edition retains the successful outline of this classic text while adding new material on physical
hydrologic modeling to cover advances in that field of hydrology. New coverage includes the advances in
solving hydrology problems through the use of new methodologies such as GIS technology. The book is
divided into three parts: Hydrologic Processes; Hydrologic Analysis; and Hydrologic Design, where most of
the revisions occur. Applied Hydrology, Second Edition Emphasizes a unique, fundamental approach to
hydrology, providing the basis for understanding methodologies and software used in applied hydrology
Includes a wealth of new problems, both worked out examples and end-of-chapter problems Contains
special topics, such as the hydrology of arid and semi-arid regions and hydrology of climate change
Incorporates the very latest methodologies for solving hydrology problems, including radar rainfall
(NEXRAD), GIS, and others Offers a comprehensive approach to hydrologic design, covering the hydrology
of floodplain analysis and water supply analysis
Applied Hydrology - Ray K. Linsley 1975

Handbook of Hydrology - David R. Maidment 1993-02-22
An all-inclusive reference covering all practical aspects of hydrology. Twenty-nine chapters in four major
sections: I. Hydrologic Cycle; II. Hydrologic Transport; III. Hydrologic Statistics; IV. Hydrologic
Technology. 500 illustrations.
Chow's Handbook of Applied Hydrology, Second Edition - Vijay Singh 2016-03-07
This classic hydrology resource has been fully revised to reflect the latest advances and applications Long
considered the “go to” book on the hydrologist’s shelf, this comprehensive handbook has been thoroughly
updated for the first time in 50 years. Chow’s Handbook of Applied Hydrology, Second Edition discusses
the history of hydrologic science and engineering and offers new topics, methods, processes and
technologies. Featuring chapter contributions from a “who’s who” in the field, this volume offers userfriendly explanations of hydrology principles and their latest, practical uses. Details are provided for a wide
range of ecosystems, including large river and lake basins. You will get full coverage of hydrologic
modeling and design, hydrometeorology, sediment and pollutant transport, and much more. Hydrology
experts from around the world offer case studies and insights throughout End-of-chapter summaries and
questions highlight key topics Updated by a colleague and former student of the late Dr. Chow
Hydrology and Floodplain Analysis - Philip B. Bedient 2015-02-13
This is the eBook of the printed book and may not include any media, website access codes, or print
supplements that may come packaged with the bound book. For undergraduate and graduate courses in
Hydrology. This text offers a clear and up-to-date presentation of fundamental concepts and design
methods required to understand hydrology and floodplain analysis. It addresses the computational
emphasis of modern hydrology and provides a balanced approach to important applications in watershed
analysis, floodplain computation, flood control, urban hydrology, stormwater design, and computer
modeling. This text is perfect for engineers and hydrologists.
Forest Hydrology - Devendra Amatya 2016-09-14
Forests cover approximately 26% of the world's land surface area and represent a distinct biotic
community. They interact with water and soil in a variety of ways, providing canopy surfaces which trap
precipitation and allow evaporation back into the atmosphere, thus regulating how much water reaches the
forest floor as through fall, as well as pull water from the soil for transpiration. The discipline "forest
hydrology" has been developed throughout the 20th century. During that time human intervention in
natural landscapes has increased, and land use and management practices have intensified. The book will
be useful for graduate students, professionals, land managers, practitioners, and researchers with a good
understanding of the basic principles of hydrology and hydrologic processes.
Hydrology - M. Robinson 2017-02-15
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.
Handbook of Applied Hydrology - Ven Te Chow 1964

Handbook of Engineering Hydrology (Three-Volume Set) - Saeid Eslamian 2014-03-21
While most books examine only the classical aspects of hydrology, this three-volume 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, 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.
Applied Modeling of Hydrologic Time Series - Jose D. Salas 1980
National Engineering Handbook - United States. Soil Conservation Service 1985
Statistical Methods in Water Resources - D.R. Helsel 1993-03-03
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-todate and immediately relevant to ongoing work in the environmental and water sciences.
Glossary of Hydrology - William E. Wilson 2003-04-23

Stochastic and Statistical Methods in Hydrology and Environmental Engineering - Keith W. Hipel
2013-04-17
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
handbook-of-applied-hydrology-pdf
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The perfect glossary for anyone who must think and write concisely about hydrology. Hydrologists,
environmentalists, or any professional geoscientists, engineer, or student can use it to define their research
in current terminology. With more than 4,000 terms, many with background information, the Glossary of
Hydrology will be an invaluable addition to your reference library. Selected terms include: hydrogeology,
surface water hydrology, hydrochemistry, meteorology, oceanography, engineering geology, environmental
geology, soils, and other related fields. "This handy reference is essential for all professional and student
hydrologists!" (Philip E. LaMoreaux, LaMoreaux and Associates )
Hydrology and Hydraulic Systems - Ram S. Gupta 2016-09-07
For more than 25 years, the multiple editions of Hydrology & Hydraulic Systems have set the standard for a
comprehensive, authoritative treatment of the quantitative elements of water resources development. The
latest edition extends this tradition of excellence in a thoroughly revised volume that reflects the current
state of practice in the field of hydrology. Widely praised for its direct and concise presentation, practical
orientation, and wealth of example problems, Hydrology & Hydraulic Systems presents fundamental
theories and concepts balanced with excellent coverage of engineering applications and design. The Fourth
Edition features a major revision of the chapter on distribution systems, as well as a new chapter on the
application of remote sensing and computer modeling to hydrology. Outstanding features of the Fourth
Edition include . . . • More than 350 illustrations and 200 tables • More than 225 fully solved examples,
both in FPS and SI units • Fully worked-out examples of design projects with realistic data • More than 500
end-of-chapter problems for assignment • Discussion of statistical procedures for groundwater monitoring
in accordance with the EPA’s Unified Guidance • Detailed treatment of hydrologic field investigations and
analytical procedures for data assessment, including the USGS acoustic Doppler current profiler (ADCP)
approach • Thorough coverage of theory and design of loose-boundary channels, including the latest
concept of combining the regime theory and the power function laws
Concise Hydrology -

movement as well as the movement of various pollutants in the earth's subsurface. The multidisciplinary
approach integrates earth science, fluid mechanics, mathematics, statistics, and chemistry. Ideal for both
professionals and students, this is a practical guide to the practices, procedures, and rules for dealing with
groundwater.
Applied Principles of Hydrology - John C. Manning 2016-11-03
Less than 1% of the Earth’s water is available for human use, the average family uses 400 gallons of water
daily, and expected population growth means an increase in water use. The study of hydrology—how water
behaves as it moves through the water cycle—is vital to reducing strains on our water supply and
infrastructure. Written for those who want to understand hydrologic principles without a background in
mathematics, Manning’s basic water science text begins with the physical and chemical attributes that
make water a unique substance and proceeds with a step-by-step discussion of the water cycle. Scientific
principles are illustrated by real-world examples, while “investigations” sections offer practical suggestions
for making measurements and/or interpretations of hydrological variables in the local environment and for
applying principles discussed in the text. This well-structured, reader-friendly text benefits not only
students in elementary hydrology courses, but also those studying broader areas of natural resources,
ecology, geography, and urban planning.
Deep Learning for the Earth Sciences - Gustau Camps-Valls 2021-08-18
DEEP LEARNING FOR THE EARTH SCIENCES Explore this insightful treatment of deep learning in the
field of earth sciences, from four leading voices Deep learning is a fundamental technique in modern
Artificial Intelligence and is being applied to disciplines across the scientific spectrum; earth science is no
exception. Yet, the link between deep learning and Earth sciences has only recently entered academic
curricula and thus has not yet proliferated. Deep Learning for the Earth Sciences delivers a unique
perspective and treatment of the concepts, skills, and practices necessary to quickly become familiar with
the application of deep learning techniques to the Earth sciences. The book prepares readers to be ready to
use the technologies and principles described in their own research. The distinguished editors have also
included resources that explain and provide new ideas and recommendations for new research especially
useful to those involved in advanced research education or those seeking PhD thesis orientations. Readers
will also benefit from the inclusion of: An introduction to deep learning for classification purposes,
including advances in image segmentation and encoding priors, anomaly detection and target detection,
and domain adaptation An exploration of learning representations and unsupervised deep learning,
including deep learning image fusion, image retrieval, and matching and co-registration Practical
discussions of regression, fitting, parameter retrieval, forecasting and interpolation An examination of
physics-aware deep learning models, including emulation of complex codes and model parametrizations
Perfect for PhD students and researchers in the fields of geosciences, image processing, remote sensing,
electrical engineering and computer science, and machine learning, Deep Learning for the Earth Sciences
will also earn a place in the libraries of machine learning and pattern recognition researchers, engineers,
and scientists.
Hydrology Handbook - American Society of Civil Engineers 1996
MOP 28 serves as a basic reference, providing a thorough, up-to-date guide for hydrologists.
Urban Drainage - David Butler 2017-07-12
Urban Drainage has been thoroughly revised and updated to reflect changes in the practice and priorities
of urban drainage. New and expanded coverage includes: Sewer flooding The impact of climate change
Flooding models The move towards sustainability Providing a descriptive overview of the issues involved as
well as the engineering principles and analysis, it draws on real-world examples as well as models to
support and demonstrate the key issues facing engineers dealing with drainage issues. It also deals with
both the design of new drainage systems and the analysis and upgrading of existing infrastructure. This is a
unique and essential textbook for students of water, environmental, and public health engineering as well
as a valuable resource for practising engineers.
Applied Hydrogeology - C. W. Fetter 2021-12-28
There is a continued demand for well-trained and competent hydrogeologists, especially in the
environmental sector. For decades, Fetter’s Applied Hydrogeology has helped prepare students to excel in

Fundamentals of Statistical Hydrology - Mauro Naghettini 2016-10-26
This textbook covers the main applications of statistical methods in hydrology. It is written for upper
undergraduate and graduate students but can be used as a helpful guide for hydrologists, geographers,
meteorologists and engineers. The book is very useful for teaching, as it covers the main topics of the
subject and contains many worked out examples and proposed exercises. Starting from simple notions of
the essential graphical examination of hydrological data, the book gives a complete account of the role that
probability considerations must play during modelling, diagnosis of model fit, prediction and evaluating the
uncertainty in model predictions, including the essence of Bayesian application in hydrology and statistical
methods under nonstationarity. The book also offers a comprehensive and useful discussion on subjective
topics, such as the selection of probability distributions suitable for hydrological variables. On a practical
level, it explains MS Excel charting and computing capabilities, demonstrates the use of Winbugs free
software to solve Monte Carlo Markov Chain (MCMC) simulations, and gives examples of free R code to
solve nonstationary models with nonlinear link functions with climate covariates.
Handbook of Applied Hydrology, Second Edition - Vijay P. Singh 2016-03-07
Fully Updated Hydrology Principles, Methods, and Applications Thoroughly revised for the first time in 50
years, this industry-standard resource features chapter contributions from a “who’s who” of international
hydrology experts. Compiled by a colleague of the late Dr. Chow, Chow’s Handbook of Applied Hydrology,
Second Edition, covers scientific and engineering fundamentals and presents all-new methods, processes,
and technologies. Complete details are provided for the full range of ecosystems and models. Advanced
chapters look to the future of hydrology, including climate change impacts, extraterrestrial water, social
hydrology, and water security. Chow’s Handbook of Applied Hydrology, Second Edition, covers: · The
Fundamentals of Hydrology · Data Collection and Processing · Hydrology Methods · Hydrologic Processes
and Modeling · Sediment and Pollutant Transport · Hydrometeorologic and Hydrologic Extremes · Systems
Hydrology · Hydrology of Large River and Lake Basins · Applications and Design · The Future of Hydrology
Subsurface Hydrology - George F. Pinder 2006-09-29
With an emphasis on methodology, this reference provides a comprehensive examination of water
handbook-of-applied-hydrology-pdf
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as hydraulic fracturing, CO2 sequestration, sustainable groundwater management, and more. Providing a
complete treatment of the theory and practice of groundwater engineering, this new handbook also
presents a current and detailed review of how to model the flow of water and the transport of contaminants
both in the unsaturated and saturated zones, covers the protection of groundwater, and the remediation of
contaminated groundwater.
Introduction to Hydrology - Warren Viessman 1996
This text gives a comprehensive look at the field of hydrology and the current issues affecting the discipline
currently. Six parts provide in-depth coverage of the hydrologic cycle, hydrologic measurement and
monitoring, surface water hydrology, groundwater hydrology, hydrologic modelling and statistical methods.
The inclusion of water quality and social dimensions relates science to public policy.
Fundamentals of Hydrology - Tim Davie 2019-04-23
The third edition of Fundamentals of Hydrology provides an absorbing and comprehensive introduction to
the understanding of how fresh water moves on and around the planet and how humans affect and manage
the freshwater resources available to them. The book consists of three parts, each of fundamental
importance in the understanding of hydrology: The first section deals with processes within the
hydrological cycle, our understanding of them, and how to measure and estimate the amount of water
within each process. This also includes an analysis of how each process impacts upon water quality issues.
The second section is concerned with the measurement and analytical assessment of important hydrological
parameters such as streamflow and water quality. It describes analytical and modelling techniques used by
practising hydrologists in the assessment of water resources. The final section of the book draws together
the first two parts to discuss the management of freshwater with respect to both water quality and quantity
in a changing world. Fundamentals of Hydrology is a lively and accessible introduction to the study of
hydrology at university level. It gives undergraduates a thorough understanding of hydrological processes,
knowledge of the techniques used to assess water resources, and an up-to-date overview of water resource
management. Throughout the text, examples and case studies from all around the world are used to clearly
explain ideas and techniques. Essay questions, guides to further reading, and website links are also
included.
Urban Storm Water Management - Hormoz Pazwash 2011-04-28
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 regulatio

careers in hydrogeology or other areas of environmental science and engineering where a strong
background in hydrogeology is needed. The text’s long-standing tradition as a vital resource is further
enhanced in the fifth edition by Kreamer’s added expertise. Stressing the application of mathematics to
problem-solving, example problems throughout the book provide students the opportunity to gain a much
deeper understanding of the material. Some important topics include the properties of aquifers, the
principles of groundwater flow, water chemistry, water quality and contamination, and groundwater
development and management. The addition of new case studies and end-of-chapter problems will
strengthen understanding of the occurrence and movement of ground water in a variety of geological
settings.
Engineering Hydrology: An Introduction to Processes, Analysis, and Modeling - Sharad K. Jain 2019-03-08
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by the publisher for
quality, authenticity, or access to any online entitlements included with the product. Understand the
fundamentals, methods, and processes of modern hydrology This comprehensive engineering textbook
offers a thorough overview of all aspects of hydrology and shows how to apply hydrologic principles for
effective management of water resources. It presents detailed explanations of scientific principles along
with real-world applications and technologies. Engineering Hydrology: An Introduction to Processes,
Analysis, and Modeling follows a logical progression that builds on foundational concepts with modern
hydrologic methods. Every hydrologic process is clearly explained along with current techniques for
modeling and analyzing data. You will get practice problems throughout that help reinforce important
concepts. Coverage includes: •The hydrologic cycle •Water balance •Components of the hydrologic cycle
•Evapotranspiration •Infiltration and soil moisture •Surface water •Groundwater •Water quality
•Hydrologic measurements •Streamflow measurement •Remote sensing and geographic information
systems •Hydrologic analysis and modeling •Unit hydrograph models •River flow modeling •Design storm
and design flood estimation •Environmental flows •Impact of climate change on water management
Handbook of Research on Hydroinformatics: Technologies, Theories and Applications Gasmelseid, Tagelsir Mohamed 2010-07-31
"This book provides relevant theoretical frameworks and empirical research findings in the area
hydroinformatics to assist professionals to improve their understanding of the development and use of
decision support tools to support decision making and integrated water management at different
organizational levels and domains"--Provided by publisher.
The Handbook of Groundwater Engineering - John H. Cushman 2016-11-25
This new edition adds several new chapters and is thoroughly updated to include data on new topics such
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