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This book advances the scientific understanding, development, and application of
geospatial technologies related to water resource management. It presents
recent developments and applications specifically by utilizing new earth
observation datasets such as TRMM/GPM, AMSR E/2, SMOS, SMAP and
GCOM in combination with GIS, artificial intelligence, and hybrid techniques. By
linking geospatial techniques with new satellite missions for earth and
environmental science, the book promotes the synergistic and multidisciplinary
activities of scientists and users working in the field of hydrological sciences.
Evaluates trade-offs and uncertainties inherent in achieving sustainable energy,
analyzes the major energy technologies, and provides a framework for assessing
policy options.
This second volume of Energy Resources and Systems is focused on renewable
energy resources. Renewable energy mainly comes from wind, solar,
hydropower, geothermal, ocean, bioenergy, ethanol and hydrogen. Each of these
energy resources is important and growing. For example, high-head hydroelectric
energy is a well established energy resource and already contributes about 20%
of the world’s electricity. Some countries have significant high-head resources
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and produce the bulk of their electrical power by this method. However, the bulk
of the world’s high-head hydroelectric resources have not been exploited,
particularly by the underdeveloped countries. Low-head hydroelectric is
unexploited and has the potential to be a growth area. Wind energy is the fastest
growing of the renewable energy resources for the electricity generation. Solar
energy is a popular renewable energy resource. Geothermal energy is viable
near volcanic areas. Bioenergy and ethanol have grown in recent years primarily
due to changes in public policy meant to encourage its usage. Energy policies
stimulated the growth of ethanol, for example, with the unintended side effect of
rise in food prices. Hydrogen has been pushed as a transportation fuel. The
authors want to provide a comprehensive series of texts on the interlinking of the
nature of energy resources, the systems that utilize them, the environmental
effects, the socioeconomic impact, the political aspects and governing policies.
Volume 1 on Fundamentals and Non Renewable Resources was published in
2009. It blends fundamental concepts with an understanding of the nonrenewable resources that dominate today’s society. The authors are now
working on Volume 3, on nuclear advanced energy resources and nuclear
batteries, consists of fusion, space power systems, nuclear energy conversion,
nuclear batteries and advanced power, fuel cells and energy storage. Volume 4
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will cover environmental effects, remediation and policy. Solutions to providing
long term, stable and economical energy is a complex problem, which links
social, economical, technical and environmental issues. It is the goal of the four
volume Energy Resources and Systems series to tell the whole story and provide
the background required by students of energy to understand the complex nature
of the problem and the importance of linking social, economical, technical and
environmental issues.
This Africa Water Atlas is a visual account of Africa's endowment and use of
water resources, revealed through 224 maps and 104 satellite images as well as
some 500 graphics, hundreds of compelling photos plus a brief profile of the
water situation in every country. These visual elements vividly illustrate a succinct
narrative describing and analysing Africa's water issues and exemplifying them
through the judiciious use of case studies. The Atlas tells the paradoxical story of
a continent with adequate renewable water resources, but unequal access
because the water is either abundant or scarce depending on the season or the
place. it explores the opportunities to develop Africa's untapped water resources
and human capacities to deliver safe drinking water and sanitation services to
achieve the water-related Millennium Development Goals, As well as hydropower
and irrigation services that help support livelihoods and boost economic
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development.
This paper examines the potential of hydrogen fuel for hard-to-decarbonise
energy uses, including aviation, shipping and other. But the decarbonisation
impact depends on how hydrogen is produced.
This book is intended to be a textbook for students of water resources
engineering and management. It is an introduction to methods used in
hydrosystems for upper level undergraduate and graduate students. The material
can be presented to students with no background in operations research and with
only an undergraduate background in hydrology and hydraulics. A major focus is
to bring together the use of economics, operations research, probability and
statistics with the use of hydrology, hydraulics, and water resources for the
analysis, design, operation, and management of various types of water projects.
This book is an excellent reference for engineers, water resource planners, water
resource systems analysts, and water managers. This book is concerned with the
mathematical modeling of problems in water project design, analysis, operation,
and management. The quantitative methods include: (a) the simulation of various
hydrologic and hydraulic processes; (b) the use of operations research,
probability and statistics, and economics. Rarely have these methods been
integrated in a systematic framework in a single book like Hydrosystems
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Engineering and Management. An extensive number of example problems are
presented for ease in understanding the material. In addition, a large number of
end-of-chapter problems are provided for use in homework assignments.
There are few more urgent topics in today’s world, so full of ecological
uncertainty. Hydropower Economics uses various econometric measures to
examine sustainable alternative energy sources. It kicks off by modeling
hydropower, yes, but it does not end there. Forsund has extended his model to
include thermal power and wind power, too – forms of alternative energy that are
taking on an ever larger profile.
Why this shape and not that? Why steel instead of concrete or stone? Why put it
here and not over there? These are the kinds of questions that David Macaulay
asks himself when he observes an architectural wonder. These questions take
him back to the basic process of design from which all structures begin, from the
realization of a need for the structure to the struggles of the engineers and
designers to map out and create the final construction. As only he can, David
Macaulay engages readers’ imaginations and gets them thinking about
structures they see and use every day — bridges, tunnels, skyscrapers, domes,
and dams. In Building Big he focuses on the connections between the planning
and design problems and the solutions that are finally reached. Whether a
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structure is imposing or inspiring, he shows us that common sense and logic play
just as important a part in architecture as imagination and technology do. As
always, Macaulay inspires readers of all ages to look at their world in a new way.
Today's wind energy industry is at a crossroads. Global economic instability has
threatened or eliminated many financial incentives that have been important to
the development of specific markets. Now more than ever, this essential element
of the world energy mosaic will require innovative research and strategic
collaborations to bolster the industry as it moves forward. This text details topics
fundamental to the efficient operation of modern commercial farms and highlights
advanced research that will enable next-generation wind energy technologies.
The book is organized into three sections, Inflow and Wake Influences on
Turbine Performance, Turbine Structural Response, and Power Conversion,
Control and Integration. In addition to fundamental concepts, the reader will be
exposed to comprehensive treatments of topics like wake dynamics, analysis of
complex turbine blades, and power electronics in small-scale wind turbine
systems.
Geotechnical Engineering of Dams, 2nd edition provides a comprehensive text
on the geotechnical and geological aspects of the investigations for and the
design and construction of new dams and the review and assessment of existing
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dams. The main emphasis of this work is on embankment dams, but much of the
text, particularly those parts related to g
This book provides a platform for scientists and engineers to comprehend the
technologies of solar wind hybrid renewable energy systems and their
applications. It describes the thermodynamic analysis of wind energy systems,
and advanced monitoring, modeling, simulation, and control of wind turbines.
Based on recent hybrid technologies considering wind and solar energy systems,
this book also covers modeling, design, and optimization of wind solar energy
systems in conjunction with grid-connected distribution energy management
systems comprising wind photovoltaic (PV) models. In addition, solar
thermochemical fuel generation topology and evaluation of PV wind hybrid
energy for a small island are also included in this book. Since energy storage
plays a vital role in renewable energy systems, another salient part of this book
addresses the methodology for sizing hybrid battery-backed power generation
systems in off-grid connected locations. Furthermore, the book proposes
solutions for sustainable rural development via passive solar housing schemes,
and the impacts of renewable energies in general, considering social, economic,
and environmental factors. Because this book proposes solutions based on
recent challenges in the area of hybrid renewable technologies, it is hoped that it
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will serve as a useful reference to readers who would like to be acquainted with
new strategies of control and advanced technology regarding wind solar hybrid
systems
• New York Times bestseller • The 100 most substantive solutions to reverse
global warming, based on meticulous research by leading scientists and
policymakers around the world “At this point in time, the Drawdown book is
exactly what is needed; a credible, conservative solution-by-solution narrative
that we can do it. Reading it is an effective inoculation against the widespread
perception of doom that humanity cannot and will not solve the climate crisis.
Reported by-effects include increased determination and a sense of grounded
hope.” —Per Espen Stoknes, Author, What We Think About When We Try Not To
Think About Global Warming “There’s been no real way for ordinary people to
get an understanding of what they can do and what impact it can have. There
remains no single, comprehensive, reliable compendium of carbon-reduction
solutions across sectors. At least until now. . . . The public is hungry for this kind
of practical wisdom.” —David Roberts, Vox “This is the ideal environmental
sciences textbook—only it is too interesting and inspiring to be called a textbook.”
—Peter Kareiva, Director of the Institute of the Environment and Sustainability,
UCLA In the face of widespread fear and apathy, an international coalition of
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researchers, professionals, and scientists have come together to offer a set of
realistic and bold solutions to climate change. One hundred techniques and
practices are described here—some are well known; some you may have never
heard of. They range from clean energy to educating girls in lower-income
countries to land use practices that pull carbon out of the air. The solutions exist,
are economically viable, and communities throughout the world are currently
enacting them with skill and determination. If deployed collectively on a global
scale over the next thirty years, they represent a credible path forward, not just to
slow the earth’s warming but to reach drawdown, that point in time when
greenhouse gases in the atmosphere peak and begin to decline. These
measures promise cascading benefits to human health, security, prosperity, and
well-being—giving us every reason to see this planetary crisis as an opportunity to
create a just and livable world.
Ron DiPippo, Professor Emeritus at the University of Massachusetts Dartmouth, is a
world-regarded geothermal expert. This single resource covers all aspects of the
utilization of geothermal energy for power generation from fundamental scientific and
engineering principles. The thermodynamic basis for the design of geothermal power
plants is at the heart of the book and readers are clearly guided on the process of
designing and analysing the key types of geothermal energy conversion systems. Its
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practical emphasis is enhanced by the use of case studies from real plants that
increase the reader's understanding of geothermal energy conversion and provide a
unique compilation of hard-to-obtain data and experience. An important new chapter
covers Environmental Impact and Abatement Technologies, including gaseous and
solid emissions; water, noise and thermal pollutions; land usage; disturbance of natural
hydrothermal manifestations, habitats and vegetation; minimisation of CO2 emissions
and environmental impact assessment. The book is illustrated with over 240
photographs and drawings. Nine chapters include practice problems, with solutions,
which enable the book to be used as a course text. Also includes a definitive worldwide
compilation of every geothermal power plant that has operated, unit by unit, plus a
concise primer on the applicable thermodynamics. * Engineering principles are at the
heart of the book, with complete coverage of the thermodynamic basis for the design of
geothermal power systems * Practical applications are backed up by an extensive
selection of case studies that show how geothermal energy conversion systems have
been designed, applied and exploited in practice * World renowned geothermal expert
DiPippo has including a new chapter on Environmental Impact and Abatement
Technology in this new edition
The role of small hydropower is becoming increasingly important on a global level.
Increasing energy demand and environmental awareness has further triggered
research and development into sustainable low-cost technologies. In developing
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countries, particularly in rural areas, the possibility of local power generation could
considerably improve living conditions. With this in mind, the development of a next
generation low-head hydropower machines was subject of investigation in the EUproject HYLOW. Being part of the research lines of that project, this thesis presents a
numerical modelling approach to improve the design of machines like water wheels for
increased hydraulic efficiency. Nowadays, Computational Fluid Dynamics (CFD)
enables numerical models to be quite accurate and incorporate physical complexities
like free surfaces and rotating machines. The results of the CFD simulations carried out
in this research show that a change in blade geometry can result in higher torque
levels, thereby increasing performance. Numerical simulations also enabled to
determine the optimal wheel-width to channel-width ratio and further improve
performance by modifying the channel bed conditions upstream and downstream of the
water wheel. With a power rating in the low kilowatt range, low-head hydropower
machines like optimised water wheels seem to have a clear potential for small-scale
energy generation, thereby contributing to achieving the Sustainable Development
Goals by providing local energy solutions.
This study presents options to fully unlock the world’s vast solar PV potential over the
period until 2050. It builds on IRENA’s global roadmap to scale up renewables and
meet climate goals.
This six-volume-set (CCIS 231, 232, 233, 234, 235, 236) constitutes the refereed
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proceedings of the International Conference on Computing, Information and Control,
ICCIC 2011, held in Wuhan, China, in September 2011. The papers are organized in
two volumes on Innovative Computing and Information (CCIS 231 and 232), two
volumes on Computing and Intelligent Systems (CCIS 233 and 234), and in two
volumes on Information and Management Engineering (CCIS 235 and 236).
This handbook serves as a guide to deploying battery energy storage technologies,
specifically for distributed energy resources and flexibility resources. Battery energy
storage technology is the most promising, rapidly developed technology as it provides
higher efficiency and ease of control. With energy transition through decarbonization
and decentralization, energy storage plays a significant role to enhance grid efficiency
by alleviating volatility from demand and supply. Energy storage also contributes to the
grid integration of renewable energy and promotion of microgrid.
The catchment area of the Mekong River and its tributaries extends from China,
through Burma/Myanmar, Thailand, Laos, Cambodia and to Vietnam. The water
resources of the Mekong region - from the Irrawaddy and Nu-Salween in the west,
across the Chao Phraya to the Lancang-Mekong and Red River in the east- are
increasingly contested. Governments, companies, and banks are driving new
investments in roads, dams, diversions, irrigation schemes, navigation facilities, power
plants and other emblems of conventional 'development'. Their plans and interventions
should provide some benefits, but also pose multiple burdens and risks to millions of
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people dependent on wetlands, floodplains and aquatic resources, in particular, the wild
capture fisheries of rivers and lakes. This book examines how large-scale projects are
being proposed, justified, and built. How are such projects contested and how do
specific governance regimes influence decision making? The book also highlights the
emergence of new actors, rights and trade-off debates, and the social and
environmental consequences of 'water resources development'. This book shows how
diverse, and often antagonistic, ideologies and interests are contesting for legitimacy. It
argues that the distribution of decision-making, political, and discursive power
influences how the waterscapes of the region will ultimately look and how benefits,
costs and risks will be distributed. These issues are crucial for the transformation of
waterscapes and the prospects for democratizing water governance in the Mekong
region. The book is part of the action-research of the M-POWER (Mekong Program on
Water, Environment and Resilience) knowledge network. Published with IFAD, CG|AR
Challenge Program on Water & Food, M-POWER, Project ECHEL-EAU and HEINRICH
BOLL STIFTUNG
The United States and China are the world's top two energy consumers and, as of
2010, the two largest economies. Consequently, they have a decisive role to play in the
world's clean energy future. Both countries are also motivated by related goals, namely
diversified energy portfolios, job creation, energy security, and pollution reduction,
making renewable energy development an important strategy with wide-ranging
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implications. Given the size of their energy markets, any substantial progress the two
countries make in advancing use of renewable energy will provide global benefits, in
terms of enhanced technological understanding, reduced costs through expanded
deployment, and reduced greenhouse gas (GHG) emissions relative to conventional
generation from fossil fuels. Within this context, the U.S. National Academies, in
collaboration with the Chinese Academy of Sciences (CAS) and Chinese Academy of
Engineering (CAE), reviewed renewable energy development and deployment in the
two countries, to highlight prospects for collaboration across the research to
deployment chain and to suggest strategies which would promote more rapid and
economical attainment of renewable energy goals. Main findings and concerning
renewable resource assessments, technology development, environmental impacts,
market infrastructure, among others, are presented. Specific recommendations have
been limited to those judged to be most likely to accelerate the pace of deployment,
increase cost-competitiveness, or shape the future market for renewable energy. The
recommendations presented here are also pragmatic and achievable.
Traditionally, power engineering has been a subfield of energy engineering and
electrical engineering which deals with the generation, transmission, distribution and
utilization of electric power and the electrical devices connected to such systems
including generators, motors and transformers. Implicitly this perception is associated
with the generation of power in large hydraulic, thermal and nuclear plants and
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distributed consumption. Faced with the climate change phenomena, humanity has had
to now contend with changes in attitudes in respect of environment protection and
depletion of classical energy resources. These have had consequences in the power
production sector, already faced with negative public opinions on nuclear energy and
favorable perception of renewable energy resources and about distributed power
generation. The objective of this edited book is to review all these changes and to
present solutions for future power generation. Future energy systems must factor in the
changes and developments in technology like improvements of natural gas combined
cycles and clean coal technologies, carbon dioxide capture and storage, advancements
in nuclear reactors and hydropower, renewable energy engineering, power-to-gas
conversion and fuel cells, energy crops, new energy vectors biomass-hydrogen,
thermal energy storage, new storage systems diffusion, modern substations, high
voltage engineering equipment and compatibility, HVDC transmission with FACTS,
advanced optimization in a liberalized market environment, active grids and smart grids,
power system resilience, power quality and cost of supply, plug-in electric vehicles,
smart metering, control and communication technologies, new key actors as
prosumers, smart cities. The emerging research will enhance the security of energy
systems, safety in operation, protection of environment, improve energy efficiency,
reliability and sustainability. The book reviews current literature in the advances,
innovative options and solutions in power engineering. It has been written for
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researchers, engineers, technicians and graduate and doctorate students interested in
power engineering.
A component in the America's Energy Future study, Electricity from Renewable
Resources examines the technical potential for electric power generation with
alternative sources such as wind, solar-photovoltaic, geothermal, solar-thermal,
hydroelectric, and other renewable sources. The book focuses on those renewable
sources that show the most promise for initial commercial deployment within 10 years
and will lead to a substantial impact on the U.S. energy system. A quantitative
characterization of technologies, this book lays out expectations of costs, performance,
and impacts, as well as barriers and research and development needs. In addition to a
principal focus on renewable energy technologies for power generation, the book
addresses the challenges of incorporating such technologies into the power grid, as
well as potential improvements in the national electricity grid that could enable better
and more extensive utilization of wind, solar-thermal, solar photovoltaics, and other
renewable technologies.
This book reports on a comprehensive study addressing the dynamic responses of
hydropower plants under diverse conditions and disturbances, and analyzes their
stability and oscillations. Multiple models based on eight existing hydropower plants in
Sweden and China were developed and used for simulations and theoretical analysis
with various degrees of complexity and for different purposes, and compared with onPage 16/21
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site measurements for validations. The book offers important insights into the
understanding of the hydraulic, mechanical and electrical coupling mechanisms, up to
market conditions and incentives. It recommends control strategies for a more stable
and efficient operation of hydropower plants.
This Intergovernmental Panel on Climate Change Special Report (IPCC-SRREN)
assesses the potential role of renewable energy in the mitigation of climate change. It
covers the six most important renewable energy sources - bioenergy, solar,
geothermal, hydropower, ocean and wind energy - as well as their integration into
present and future energy systems. It considers the environmental and social
consequences associated with the deployment of these technologies and presents
strategies to overcome technical as well as non-technical obstacles to their application
and diffusion. SRREN brings a broad spectrum of technology-specific experts together
with scientists studying energy systems as a whole. Prepared following strict IPCC
procedures, it presents an impartial assessment of the current state of knowledge: it is
policy relevant but not policy prescriptive. SRREN is an invaluable assessment of the
potential role of renewable energy for the mitigation of climate change for policymakers,
the private sector and academic researchers.
For multi-user PDF licensing, please contact customer service. Energy touches our
lives in countless ways and its costs are felt when we fill up at the gas pump, pay our
home heating bills, and keep businesses both large and small running. There are longPage 17/21
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term costs as well: to the environment, as natural resources are depleted and pollution
contributes to global climate change, and to national security and independence, as
many of the world's current energy sources are increasingly concentrated in
geopolitically unstable regions. The country's challenge is to develop an energy
portfolio that addresses these concerns while still providing sufficient, affordable energy
reserves for the nation. The United States has enormous resources to put behind
solutions to this energy challenge; the dilemma is to identify which solutions are the
right ones. Before deciding which energy technologies to develop, and on what
timeline, we need to understand them better. America's Energy Future analyzes the
potential of a wide range of technologies for generation, distribution, and conservation
of energy. This book considers technologies to increase energy efficiency, coal-fired
power generation, nuclear power, renewable energy, oil and natural gas, and
alternative transportation fuels. It offers a detailed assessment of the associated
impacts and projected costs of implementing each technology and categorizes them
into three time frames for implementation.
This collection of nine papers from the November 2000 seminar features projects recently and
currently being carried by companies internationally. Several case studies are discussed, such
as the refurbishment of Rannoch Power Station, Scotland, the new hydroelectric unit at the
existing Gitaru Underground Power Station in Kenya, and the design and
This derivative volume stemming from content included in our seminal Power Electronics
Handbook takes its chapters related to renewables and establishes them at the core of a new
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volume dedicated to the increasingly pivotal and as yet under-published intersection of Power
Electronics and Alternative Energy. While this re-versioning provides a corollary revenue
stream to better leverage our core handbook asset, it does more than simply re-package
existing content. Each chapter will be significantly updated and expanded by more than 50%,
and all new introductory and summary chapters will be added to contextualize and tie the
volume together. Therefore, unlike traditional derivative volumes, we will be able to offer new
and updated material to the market and include this largely original content in our
ScienceDirect Energy collection. Due to the inherently multi-disciplinary nature of renewables,
many engineers come from backgrounds in Physics, Materials, or Chemical Engineering, and
therefore do not have experience working in-depth with electronics. As more and more
alternative and distributed energy systems require grid hook-ups and on-site storage, a
working knowledge of batteries, inverters and other power electronics components becomes
requisite. Further, as renewables enjoy broadening commercial implementation, power
electronics professionals are interested to learn of the challenges and strategies particular to
applications in alternative energy. This book will bring each group up-to-speed with the primary
issues of importance at this technological node. This content clarifies the juncture of two key
coverage areas for our Energy portfolio: alternative sources and power systems. It serves to
bridge the information in our power engineering and renewable energy lists, supporting the
growing grid cluster in the former and adding key information on practical implementation to
the latter. Provides a thorough overview of the key technologies, methods and challenges for
implementing power electronics in alternative energy systems for optimal power generation
Includes hard-to-find information on how to apply converters, inverters, batteries, controllers
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and more for stand-alone and grid-connected systems Covers wind and solar applications, as
well as ocean and geothermal energy, hybrid systems and fuel cells
IRENA’s latest global cost study shows solar and wind power reaching new price lows. The
report highlights cost trends for all major renewable electricity sources.
Master the principles and applications of today’s renewable energy sources and systems
Written by a team of recognized experts and educators, this authoritative textbook offers
comprehensive coverage of all major renewable energy sources. The book delves into the
main renewable energy topics such as solar, wind, geothermal, hydropower, biomass, tidal,
and wave, as well as hydrogen and fuel cells. By stressing real-world relevancy and practical
applications, Fundamentals and Applications of Renewable Energy helps prepare students for
a successful career in renewable energy. The text contains detailed discussions on the
thermodynamics, heat transfer, and fluid mechanics aspects of renewable energy systems in
addition to technical and economic analyses. Numerous worked-out example problems and
over 850 end-of-chapter review questions reinforce main concepts, formulations, design, and
analysis. Coverage includes: Renewable energy basics Thermal sciences overview
Fundamentals and applications of Solar energy Wind energy Hydropower Geothermal energy
Biomass energy Ocean energy Hydrogen and fuel cells • Economics of renewable energy •
Energy and the environment
How can the United States meet demands for agricultural production while solving the broader
range of environmental problems attributed to farming practices? National policymakers who
try to answer this question confront difficult trade-offs. This book offers four specific strategies
that can serve as the basis for a national policy to protect soil and water quality while
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maintaining U.S. agricultural productivity and competitiveness. Timely and comprehensive, the
volume has important implications for the Clean Air Act and the 1995 farm bill. Advocating a
systems approach, the committee recommends specific farm practices and new approaches to
prevention of soil degradation and water pollution for environmental agencies. The volume
details methods of evaluating soil management systems and offers a wealth of information on
improved management of nitrogen, phosphorus, manure, pesticides, sediments, salt, and trace
elements. Landscape analysis of nonpoint source pollution is also detailed. Drawing together
research findings, survey results, and case examples, the volume will be of interest to federal,
state, and local policymakers; state and local environmental and agricultural officials and other
environmental and agricultural specialists; scientists involved in soil and water issues;
researchers; and agricultural producers.
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