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The Oceans and Climate Jun 14 2021 New edition of successful textbook that introduces the multi-disciplinary controls on air-sea interaction.
Tropical and Extratropical Air-Sea Interactions Oct 26 2019 Tropical and Extratropical Air-Sea Interactions: Modes of Climate Variations provides a thorough
introduction to global atmospheric and oceanic processes, as well as tropical, subtropical and mid-latitude ocean-atmosphere interactions. Written by leading
experts in the field, each chapter is dedicated to a specific topic of air-sea interactions (such as ENSO, IOD, Atlantic Nino, ENSO Modoki, and newly discovered
coastal Niños/Niñas) and their teleconnections. As the first book to cover all topics of tropical and extra-tropical air-sea interactions and new modes of climate
variations, this book is an excellent resource for researchers and students of ocean, atmospheric and climate sciences. Presents case studies on the oceanatmosphere phenomena, including El Nino Southern Oscillation (ENSO), Indian Ocean Dipole and different Nino/Nina phenomena Provides a clear description of airsea relationships across the world’s ocean with an analysis of air-sea relations in different time scales and a focus on climate change Includes prospects for air-sea
interaction research, thus benefiting young researchers and students
Energy Transfers in Atmosphere and Ocean Dec 29 2019 This book describes a recent effort combining interdisciplinary expertise within the Collaborative Research
Centre “Energy transfers in atmosphere and ocean” (TRR-181), which was funded by the German Research Foundation (DFG). Energy transfers between the three
dynamical regimes – small-scale turbulence, internal gravity waves and geostrophically balanced motion – are fundamental to the energy cycle of both the
atmosphere and the ocean. Nonetheless, they remain poorly understood and quantified, and have yet to be adequately represented in today’s climate models.
Since interactions between the dynamical regimes ultimately link the smallest scales to the largest ones through a range of complex processes, understanding
these interactions is essential to constructing atmosphere and ocean models and to predicting the future climate. To this end, TRR 181 combines expertise in
applied mathematics, meteorology, and physical oceanography. This book provides an overview of representative specific topics addressed by TRR 181, ranging
from - a review of a coherent hierarchy of models using consistent scaling and approximations, and revealing the underlying Hamiltonian structure - a systematic
derivation and implementation of stochastic and backscatter parameterisations - an exploration of the dissipation of large-scale mean or eddying balanced flow and
ocean eddy parameterisations; and - a study on gravity wave breaking and mixing, the interaction of waves with the mean flow and stratification, wave-wave
interactions and gravity wave parameterisations to topics of a more numerical nature such as the spurious mixing and dissipation of advection schemes, and direct
numerical simulations of surface waves at the air-sea interface. In TRR 181, the process-oriented topics presented here are complemented by an operationally
oriented synthesis focusing on two climate models currently being developed in Germany. In this way, the goal of TRR 181 is to help reduce the biases in and
increase the accuracy of atmosphere and ocean models, and ultimately to improve climate models and climate predictions.
Thermodynamics of Atmospheres and Oceans Aug 17 2021 Atmospheric and climatological studies are becoming more and more important in day-to-day living.
Winds and ocean current owe their existence to the thermodynamic imbalances that arise from the differential heating of the Earth and air by the sun. Accounting
for heat exchanges with the atmosphere and ocean is essential in any predictive model of the ocean and/or atmosphere. Thermodynamic feedback processes in the
atmosphere and ocean are critical to understanding the overall stability of the Earth's climate and climate change. Water and its phase changes make the
thermodynamics of the atmosphere and ocean uniquely interesting and challenging. Written by leading scientists in the field, Thermodynamics of Atmospheres and
Oceans incorporates all the relevant information from the varying fields of dynamics meteorology, atmospheric physics and cloud physics, into a comprehensive,
self-contained guide ideal for students and researchers of atmospheric thermodynamics. At the moment, courses in atmospheric thermdynamics typically have to
use one or two chapters in textbooks on dynamic meteorology, atmospheric physics or cloud physics. This book combines these topics in one text.
Atmosphere—Ocean Dynamics Oct 19 2021 Atmosphere-Ocean Dynamics deals with a systematic and unified approach to the dynamics of the ocean and
atmosphere. The book reviews the relationship of the ocean-atmosphere and how this system functions. The text explains this system through radiative equilibrium
models; the book also considers the greenhouse effect, the effects of convection and of horizontal gradients, and the variability in radiative driving of the earth.
Equations in the book show the properties of a material element, mass conservation, the balance of scalar quantity (such as salinity), and the mathematical
behavior of the ocean and atmosphere. The book also addresses how the ocean-atmosphere system tends to adjust to equilibrium, both in the absence and
presence of driving forces such as gravity. The text also explains the effect of the earth's rotation on the system, as well as the application of forced motions such
as that produced by wind or temperature changes. The book explains tropical dynamics and the effects of variation of the Coriolis parameter with latitude. The text
will be appreciated by meteorologists, environmentalists, students studying hydrology, and people working in general earth sciences.
Ocean-Atmosphere Interactions Jul 24 2019 This book presents an up-to-date analysis of ocean-atmosphere interaction. Well known experts examine diverse
subjects such as ocean surface waves, air-sea exchange processes, ocean surface mixed layer, water-mass formation, as well as general circulation of the oceans, El
Nino and Southern Oscillation (ENSO), and the deep-ocean circulation. Other areas described are basic dynamics, data analysis techniques, numerical modelling,
and remote sensing. This book is primarily aimed at graduate and senior undergraduate courses in the area of ocean-atmosphere research.
Polar Remote Sensing Sep 05 2020 The polar regions, perhaps more than any other places on Earth, give the geophysical scientist a sense of exploration. This
sensibility is genuine, for not only is high-latitude ?eldwork arduous with many locations seldom or never visited, but there remains much fundamental knowledge
yet to be discovered about how the polar regions interact with the global climate system. The range of opportunities for new discovery becomes strikingly clear
when we realize that the high latitudes are not one region but are really two vastly di?erent worlds. The high Arctic is a frozen ocean surrounded by land, and is
home to fragile ecosystems and unique modes of human habitation. The Antarctic is a frozen continent without regular human habitation, covered by ice sheets
taller than many mountain ranges and surrounded by the Earth’s most forbidding ocean. When we consider global change as applied to the Arctic, we discuss
impacts to a region whose surface and lower atmospheric temperatures are near the triple point of water throughout much of the year. The most consistent
signatures of climate warming have occurred at northern high latitudes (IPCC, 2001), and the potential impacts of a few degrees increase in surface temperature
include a reduction in sea ice extent, a positive feedback to climate warming due to lowering of surface albedo, and changes to surface runo? that might a?ect the
Arctic Ocean’s salinity and circulation.
An Introduction to Dynamic Meteorology Mar 24 2022 This revised text presents a cogent explanation of the fundamentals of meteorology, and explains storm
dynamics for weather-oriented meteorologists. It discusses climate dynamics and the implications posed for global change. The Fourth Edition features a CD-ROM
with MATLABÂ® exercises and updated treatments of several key topics. Much of the material is based on a two-term course for seniors majoring in atmospheric
sciences. * Provides clear physical explanations of key dynamical principles * Contains a wealth of illustrations to elucidate text and equations, plus end-of-chapter
problems * Holton is one of the leading authorities in contemporary meteorology, and well known for his clear writing style * Instructor's Manual available to
adopters NEW IN THIS EDITION * A CD-ROM with MATLABÂ® exercises and demonstrations * Updated treatments on climate dynamics, tropical meteorology, middle
atmosphere dynamics, and numerical prediction
Atmospheres and Oceans on Computers Apr 24 2022 This textbook introduces step by step the basic numerical methods to solve the equations governing the
motion of the atmosphere and ocean, and describes how to develop a set of corresponding instructions for the computer as part of a code. Today's computers are
powerful enough to allow 7-day forecasts within hours, and modern teaching of the subject requires a combination of theoretical and computational approaches.
The presentation is aimed at beginning graduate students intending to become forecasters or researchers, that is, users of existing models or model developers.

However, model developers must be well versed in the underlying physics as well as in numerical methods. Thus, while some of the topics discussed in the
modeling of the atmosphere and ocean are more advanced, the book ensures that the gap between those scientists who analyze results from model simulations and
observations and those who work with the inner works of the model does not widen further. In this spirit, the course presents methods whereby important balance
equations in oceanography and meteorology, namely the advection-diffusion equation and the shallow water equations on a rotating Earth, can be solved by
numerical means with little prior knowledge. The numerical focus is on the finite-difference (FD) methods, and although more powerful methods exist, the simplicity
of FD makes it ideal as a pedagogical introduction to the subject. The book also includes suitable exercises and computer problems.
Atmosphere, Ocean and Climate Dynamics Sep 29 2022 For advanced undergraduate and beginning graduate students in atmospheric, oceanic, and climate
science, Atmosphere, Ocean and Climate Dynamics is an introductory textbook on the circulations of the atmosphere and ocean and their interaction, with an
emphasis on global scales. It will give students a good grasp of what the atmosphere and oceans look like on the large-scale and why they look that way. The role
of the oceans in climate and paleoclimate is also discussed. The combination of observations, theory and accompanying illustrative laboratory experiments sets this
text apart by making it accessible to students with no prior training in meteorology or oceanography. * Written at a mathematical level that is appealing for
undergraduates and beginning graduate students * Provides a useful educational tool through a combination of observations and laboratory demonstrations which
can be viewed over the web * Contains instructions on how to reproduce the simple but informative laboratory experiments * Includes copious problems (with
sample answers) to help students learn the material.
Earth's Early Atmosphere and Oceans, and The Origin of Life Nov 19 2021 This book provides a comprehensive treatment of the chemical nature of the Earth’s early
surface environment and how that led to the origin of life. This includes a detailed discussion of the likely process by which life emerged using as much quantitative
information as possible. The emergence of life and the prior surface conditions of the Earth have implications for the evolution of Earth’s surface environment over
the following 2-2.5 billion years. The last part of the book discusses how these changes took place and the evidence from the geologic record that supports this
particular version of early and evolving conditions.
Climate Change Feb 29 2020 Climate Change is geared toward a variety of students and general readers who seek the real science behind global warming.
Exquisitely illustrated, the text introduces the basic science underlying both the natural progress of climate change and the effect of human activity on the
deteriorating health of our planet. Noted expert and author Edmond A. Mathez synthesizes the work of leading scholars in climatology and related fields, and he
concludes with an extensive chapter on energy production, anchoring this volume in economic and technological realities and suggesting ways to reduce
greenhouse-gas emissions. Climate Change opens with the climate system fundamentals: the workings of the atmosphere and ocean, their chemical interactions via
the carbon cycle, and the scientific framework for understanding climate change. Mathez then brings the climate of the past to bear on our present predicament,
highlighting the importance of paleoclimatology in understanding the current climate system. Subsequent chapters explore the changes already occurring around
us and their implications for the future. In a special feature, Jason E. Smerdon, associate research scientist at Lamont-Doherty Earth Observatory of Columbia
University, provides an innovative appendix for students.
Waters of the World May 02 2020 The compelling and adventurous stories of seven pioneering scientists who were at the forefront of what we now call climate
science. From the glaciers of the Alps to the towering cumulonimbus clouds of the Caribbean and the unexpectedly chaotic flows of the North Atlantic, Waters of
the World is a tour through 150 years of the history of a significant but underappreciated idea: that the Earth has a global climate system made up of
interconnected parts, constantly changing on all scales of both time and space. A prerequisite for the discovery of global warming and climate change, this idea was
forged by scientists studying water in its myriad forms. This is their story. Linking the history of the planet with the lives of those who studied it, Sarah Dry follows
the remarkable scientists who summited volcanic peaks to peer through an atmosphere’s worth of water vapor, cored mile-thick ice sheets to uncover the Earth’s
ancient climate history, and flew inside storm clouds to understand how small changes in energy can produce both massive storms and the general circulation of
the Earth’s atmosphere. Each toiled on his or her own corner of the planetary puzzle. Gradually, their cumulative discoveries coalesced into a unified working
theory of our planet’s climate. We now call this field climate science, and in recent years it has provoked great passions, anxieties, and warnings. But no less than
the object of its study, the science of water and climate is—and always has been—evolving. By revealing the complexity of this history, Waters of the World delivers
a better understanding of our planet’s climate at a time when we need it the most.
Computational Methods for the Atmosphere and the Oceans May 26 2022 This book provides a survey of the frontiers of research in the numerical modeling and
mathematical analysis used in the study of the atmosphere and oceans. The details of the current practices in global atmospheric and ocean models, the
assimilation of observational data into such models and the numerical techniques used in theoretical analysis of the atmosphere and ocean are among the topics
covered. • Truly interdisciplinary: scientific interactions between specialties of atmospheric and ocean sciences and applied and computational mathematics • Uses
the approach of computational mathematicians, applied and numerical analysts and the tools appropriate for unsolved problems in the atmospheric and oceanic
sciences • Contributions uniquely address central problems and provide a survey of the frontier of research
An Ocean of Air Sep 25 2019 We don’t just live in the air; we live because of it. It’s the most miraculous substance on earth, responsible for our food, our weather,
our water, and our ability to hear. In this exuberant book, gifted science writer Gabrielle Walker peels back the layers of our atmosphere with the stories of the
people who uncovered its secrets: • A flamboyant Renaissance Italian discovers how heavy our air really is: The air filling Carnegie Hall, for example, weighs
seventy thousand pounds. • A one-eyed barnstorming pilot finds a set of winds that constantly blow five miles above our heads. • An impoverished American farmer
figures out why hurricanes move in a circle by carving equations with his pitchfork on a barn door. • A well-meaning inventor nearly destroys the ozone layer. • A
reclusive mathematical genius predicts, thirty years before he’s proved right, that the sky contains a layer of floating metal fed by the glowing tails of shooting
stars.
Intraseasonal Variability in the Atmosphere-Ocean Climate System Jul 16 2021 This is the first comprehensive review of intra-seasonal variability (ISV); the
contents are balanced between observation, theory and modeling. Starting with an overview of ISV and historical observations, the book addresses the coupling
between ocean and atmosphere, and the worldwide role of ISV in monsoon variability. Also considered are the connections between oscillations like the Madden,
Julian and El Nino/Southern and short-term climate.
Atmospheric and Oceanic Fluid Dynamics Jun 02 2020 Fluid dynamics is fundamental to our understanding of the atmosphere and oceans. Although many of the
same principles of fluid dynamics apply to both the atmosphere and oceans, textbooks tend to concentrate on the atmosphere, the ocean, or the theory of
geophysical fluid dynamics (GFD). This textbook provides a comprehensive unified treatment of atmospheric and oceanic fluid dynamics. The book introduces the
fundamentals of geophysical fluid dynamics, including rotation and stratification, vorticity and potential vorticity, and scaling and approximations. It discusses
baroclinic and barotropic instabilities, wave-mean flow interactions and turbulence, and the general circulation of the atmosphere and ocean. Student problems and
exercises are included at the end of each chapter. Atmospheric and Oceanic Fluid Dynamics: Fundamentals and Large-Scale Circulation will be an invaluable
graduate textbook on advanced courses in GFD, meteorology, atmospheric science and oceanography, and an excellent review volume for researchers. Additional
resources are available at www.cambridge.org/9780521849692.
Atmospheric Evolution on Inhabited and Lifeless Worlds May 14 2021 A comprehensive and authoritative text on the formation and evolution of planetary
atmospheres, for graduate-level students and researchers.
The Chemical Evolution of the Atmosphere and Oceans Jul 28 2022 In this first full-scale attempt to reconstruct the chemical evolution of the Earth's atmosphere
and oceans, Heinrich Holland assembles data from a wide spectrum of fields to trace the history of the ocean-atmosphere system. A pioneer in an increasingly
important area of scholarship, he presents a comprehensive treatment of knowledge on this subject, provides an extensive bibliography, and outlines problems and
approaches for further research. The first four chapters deal with the turbulent first half billion years of Earth history. The next four chapters, devoted largely to
the Earth from 3.9 to 0.6 b.y.b.p., demonstrate that changes in the atmosphere and oceans during this period were not dramatic. The last chapter of the book deals
with the Phanerozoic Eon; although the isotopic composition of sulfur and strontium in seawater varied greatly during this period of Earth history, the chemical
composition of seawater did not.
Intraseasonal Variability in the Atmosphere-Ocean Climate System Feb 20 2022 Improving the reliability of long-range forecasts of natural disasters, such as
severe weather, droughts and floods, in North America, South America, Africa and the Asian/Australasian monsoon regions is of vital importance to the livelihood of
millions of people who are affected by these events. In recent years the significance of major short-term climatic variability, and events such as the El
Nino/Southern Oscillation in the Pacific, with its worldwide effect on rainfall patterns, has been all to clearly demonstrated. Understanding and predicting the intraseasonal variability (ISV) of the ocean and atmosphere is crucial to improving long range environmental forecasts and the reliability of climate change projects
through climate models. In the second edition of this classic book on the subject, the authors have updated the original chapters, where appropriate, and added a
new chapter that includes short subjects representing substantial new development in ISV research since the publication of the first edition.
Earth's Climate Jan 10 2021 Published by the American Geophysical Union as part of the Geophysical Monograph Series, Volume 147. It is more than 30 years since
the publication of Jacob Bjerknes' groundbreaking ideas made clear the importance of ocean-atmosphere interaction in the tropics. It is now more than 20 years
since the arrival of a massive El Niño in the fall of 1982 set off a cascade of observational and theoretical studies. During the following decades, the climate
research community has made exceptional progress in refining our capacity to observe earth's climate and theorize about it, including new satellite-based and in
situ monitoring systems and coupled ocean-atmosphere predictive numerical models. Of equal importance. is the expanding scope ofresearch, which now reaches
far beyond the Pacific El Niño and includes climate phenomena in other ocean basins. In order to cover the now global context of ocean-atmosphere interaction we
have organized this monograph around five principal themes, each introduced by one or more broad overview papers. Theme I covers interaction and climate
variability in the Pacific sector, with extensive discussion of El Niño-Southern Oscillation, and with the possible causes and consequences of variability on both
shorter and longer timescales. Theme II is devoted to interaction in the Atlantic sector. This basin exhibits complex behavior, reflecting its geographic location
between two major zones of convection as well as neighboring the tropical Pacific. Theme III reviews the recent, exciting progress in our understanding of climate
variability in the Indian sector. Theme IV addresses the interaction between the tropics and the extratropics, which are linked through the presence of shallow
meridional overturning cells in the ocean. Finally, Theme V discusses overarching issues of cross-basin interaction.

Interacting Climates of Ocean Basins Aug 05 2020 A comprehensive review of interactions between the climates of different ocean basins and their key
contributions to global climate variability and change. Providing essential theory and discussing outstanding examples as well as impacts on monsoons, it a useful
resource for graduate students and researchers in the atmospheric and ocean sciences.
Radiative Transfer in the Atmosphere and Ocean Mar 12 2021 This updated edition provides a foundation of theoretical and practical aspects of radiative transfer
for students and researchers in atmospheric, oceanic and environmental sciences.
Atmosphere-ocean Modeling: Coupling And Couplers Jan 22 2022 Coupled atmosphere-ocean models are at the core of numerical climate models. There is an
extraordinarily broad class of coupled atmosphere-ocean models ranging from sets of equations that can be solved analytically to highly detailed representations of
Nature requiring the most advanced computers for execution. The models are applied to subjects including the conceptual understanding of Earth's climate,
predictions that support human activities in a variable climate, and projections aimed to prepare society for climate change. The present book fills a void in the
current literature by presenting a basic and yet rigorous treatment of how the models of the atmosphere and the ocean are put together into a coupled system. The
text of the book is divided into chapters organized according to complexity of the components that are coupled. Two full chapters are dedicated to current efforts
on the development of generalist couplers and coupling methodologies all over the world.
Ocean Atmosphere Interaction and Climate Modeling Jun 22 2019 This book aims to acquaint readers with the recent advances in experimental and theoretical
investigations of ocean-atmosphere interactions, a rapidly developing field in earth sciences. Particular attention is paid to the scope and perspectives for satellite
measurements and mathematical modeling. Current approaches to the construction of coupled ocean-atmosphere models (from the simplest one-dimensional to
comprehensive three-dimensional ones) for the solution of key problems in climate theory are discussed in detail. Field measurements and the results of numerical
climate simulations are presented and help to explain climate variability that arises from various natural and anthropogenic factors.
Surface Ocean Nov 07 2020 Published by the American Geophysical Union as part of the Geophysical Monograph Series, Volume 187. The focus of Surface Ocean:
Lower Atmosphere Processes is biogeochemical interactions between the surface ocean and the lower atmosphere. This volume is an outgrowth of the Surface
Ocean-Lower Atmosphere Study (SOLAS) Summer School. The volume is designed to provide graduate students, postdoctoral fellows, and researchers from a wide
range of academic backgrounds with a basis for understanding the nature of ocean-atmosphere interactions and the current research issues in this area. The
volume highlights include the following: Background material on ocean and atmosphere structure, circulation, and chemistry and on marine ecosystems Integrative
chapters on the global carbon cycle and ocean biogeochemistry Issue-oriented chapters on the iron cycle and dimethylsulfide Tool-oriented chapters on
biogeochemical modeling and remote sensing A framework of underlying physical/chemical/biological principles, as well as perspectives on current research issues
in the field. The readership for this book will include graduate students and/or advanced undergraduate students, postdoctoral researchers, and researchers in the
fields of oceanography and atmospheric science. It will also be useful for experienced researchers in specific other disciplines who wish to broaden their
perspectives on the complex biogeochemical coupling between ocean and atmosphere and the importance of this coupling to understanding global change.
The Color of the Atmosphere with the Ocean Below Jan 28 2020 (Black and White) The Color of the Atmosphere with the Ocean Below is a comprehensive history of
NASA's "ocean color" satellite missions. Written by James Acker with funding from the NASA Science and History Divisions, this book covers the science, technology,
and diverse scientific personalities that allowed NASA to successfully extract measurements of light from the ocean surface using satellite instruments. These
measurements allowed observation and determination of the complex patterns of biological activity in the global oceans, which are directly related to mankind's
understanding and utilization of the oceans. This research has also added knowledge on the role of the oceans in local and regional ecosystems, as well as their role
in the changing global climate system. The history is extensively footnoted and referenced, providing unique documentation of this successful sector of NASA's
Earth science missions. It covers the broad range of oceanographic research to which these vital data have been applied, and explains many scientific aspects. The
history was substantially augmented by individual and group interviews of scientists and engineers involved NASA's the three primary ocean color missions. These
interviews (and supporting documents) describe how diligent efforts and collaborations of oceanographers, physicists, satellite and sensor technicians, computer
programmers, government agencies, and private companies combined to surmount remarkable challenges both at sea and in space to make this critical
oceanographic data accurate and useful. Augmented with many anecdotal insights into the missions - what made them work, and the different pitfalls and surprises
frequently imperiling their eventual success - the book presents a detailed and complete history of NASA's leading contribution to the observations of ocean color
from space. It will both inform and entertain readers interested in science, oceanography, and remote sensing of the Earth.
Ocean-Atmosphere Interactions of Gases and Particles Aug 29 2022 The oceans and atmosphere interact through various processes, including the transfer of
momentum, heat, gases and particles. In this book leading international experts come together to provide a state-of-the-art account of these exchanges and their
role in the Earth-system, with particular focus on gases and particles. Chapters in the book cover: i) the ocean-atmosphere exchange of short-lived trace gases; ii)
mechanisms and models of interfacial exchange (including transfer velocity parameterisations); iii) ocean-atmosphere exchange of the greenhouse gases carbon
dioxide, methane and nitrous oxide; iv) ocean atmosphere exchange of particles and v) current and future data collection and synthesis efforts. The scope of the
book extends to the biogeochemical responses to emitted / deposited material and interactions and feedbacks in the wider Earth-system context. This work
constitutes a highly detailed synthesis and reference; of interest to higher-level university students (Masters, PhD) and researchers in ocean-atmosphere
interactions and related fields (Earth-system science, marine / atmospheric biogeochemistry / climate). Production of this book was supported and funded by the EU
COST Action 735 and coordinated by the International SOLAS (Surface Ocean- Lower Atmosphere Study) project office.
Introduction to PDEs and Waves for the Atmosphere and Ocean Oct 07 2020 Written by a leading specialist in the area of atmosphere/ocean science (AOS), the
book presents an excellent introduction to this important topic. The goals of these lecture notes, based on courses presented by the author at the Courant Institute
of Mathematical Sciences, are to introduce mathematicians to the fascinating and important area of atmosphere/ocean science (AOS) and, conversely, to develop a
mathematical viewpoint on basic topics in AOS of interest to the disciplinary AOS community, ranging from graduate students to researchers. The lecture notes
emphasize the serendipitous connections between applied mathematics and geophysical flows in the style of modern applied mathematics, where rigorous
mathematical analysis as well as asymptotic, qualitative, and numerical modeling all interact to ease the understanding of physical phenomena. Reading these
lecture notes does not require a previous course in fluid dynamics, although a serious reader should supplement these notes with material such The book is
intended for graduate students and researchers working in interdisciplinary areas between mathematics and AOS. It is excellent for supplementary course reading
or independent study.
The Chemistry of the Atmosphere and Oceans Dec 09 2020 New York : Wiley, c1978.
The Atmosphere and Ocean Oct 31 2022 This book is unique in bringing together the diverse concepts and ideas of meteorologists, atmospheric physicists and
oceanographers into a single coherent account of the fluid environment, with emphasis on their physical properties and inter-dependence rather than on the
mathematics. It provides an up-to-date appreciation of the subject area with reference to major research programmes in Oceanography and Meteorology, and an
invaluable combined perspective for undergraduates who tend to compartmentalise themselves. It also shows the way the subject is currently developing and
suggests possible future research.
Essentials of Atmospheric and Oceanic Dynamics Mar 31 2020 This is a modern, introductory textbook on the dynamics of the atmosphere and ocean, with a
healthy dose of geophysical fluid dynamics. It will be invaluable for intermediate to advanced undergraduate and graduate students in meteorology, oceanography,
mathematics, and physics. It is unique in taking the reader from very basic concepts to the forefront of research. It also forms an excellent refresher for
researchers in atmospheric science and oceanography. It differs from other books at this level in both style and content: as well as very basic material it includes
some elementary introductions to more advanced topics. The advanced sections can easily be omitted for a more introductory course, as they are clearly marked in
the text. Readers who wish to explore these topics in more detail can refer to this book's parent, Atmospheric and Oceanic Fluid Dynamics: Fundamentals and LargeScale Circulation, now in its second edition.
Thermodynamics of Atmospheres and Oceans Sep 17 2021 Basic Concepts: Composition, Structure, and State. First and Second Laws of Thermodynamics. Transfer
Processes. Thermodynamics of Water. Nucleation and Diffusional Growth. Moist Thermodynamics Processes in the Atmosphere. Static Stability of the Atmosphere
and Ocean. Cloud Characteristics and Processes. Ocean Surface Exchanges of Heat and Freshwater. Sea, Ice, Snow, and Glaciers. Thermohaline Processes in the
Ocean. Special Topics: Global Energy and Entropy Balances. Thermodynamics Feedbacks in the Climate System. Planetary Atmospheres and Surface Ice.
Appendices. Subject Index.
A Mathematical Theory of Large-Scale Atmosphere/Ocean Flow Jul 04 2020 This book counteracts the current fashion for theories of “chaos” and unpredictability
by describing a theory that underpins the surprising accuracy of current deterministic weather forecasts, and it suggests that further improvements are possible.
The book does this by making a unique link between an exciting new branch of mathematics called “optimal transportation” and existing classical theories of the
large-scale atmosphere and ocean circulation. It is then possible to solve a set of simple equations proposed many years ago by Hoskins which are asymptotically
valid on large scales, and use them to derive quantitative predictions about many large-scale atmospheric and oceanic phenomena. A particular feature is that the
simple equations used have highly predictable solutions, thus suggesting that the limits of deterministic predictability of the weather may not yet have been
reached. It is also possible to make rigorous statements about the large-scale behaviour of the atmosphere and ocean by proving results using these simple
equations and applying them to the real system allowing for the errors in the approximation. There are a number of other titles in this field, but they do not treat
this large-scale regime. Contents:The Governing Equations and Asymptotic Approximations to ThemSolution of the Semi-Geostrophic Equations in Plane
GeometrySolution of the Semi-Geostrophic Equations in More General CasesProperties of Semi-Geostrophic SolutionsApplication of Semi-Geostrophic Theory to the
Predictability of atmospheric Flows Readership: Researchers and graduate students in atmosphere/ocean dynamics with some mathematical background.
Keywords:Semi-Geostrophic;Optimal Transportation;Convexity;Rearrangements;Potential Vorticity;Balance;PredictabilityReviews:“This book could appeal to
applied mathematicians or very mathematically inclined A&O scientists interested in A&O predictability in general, as well as in certain of its aspects … Overall, the
exposition is clear, careful, and thorough.”American Meteorological Society
Atmosphere-ocean Interactions Apr 12 2021 The increase in levels of population and human development in coastal areas has led to a greater importance of
understanding atmosphere-ocean interactions. This second volume on atmosphere-ocean interactions aims to present several of the key mechanisms that are

important for the development of marine storms.
Atmosphere-Ocean Interaction Dec 21 2021 With both the growing importance of integrating studies of air-sea interaction and the interest in the general problem
of global warming, the appearance of the second edition of this popular text is especially welcome. Thoroughly updated and revised, the authors have retained the
accessible, comprehensive expository style that distinguished the earlier edition. Topics include the state of matter near the interface, radiation, surface wind
waves, turbulent transfer near the interface, the planetary boundary layer, atmospherically-forced perturbations in the oceans, and large-scale forcing by sea
surface buoyancy fluxes. This book will be welcomed by students and professionals in meteorology, physical oceanography, physics and ocean engineering.
Dynamics of the Tropical Atmosphere and Oceans Jun 26 2022 This book presents a unique and comprehensive view of the fundamental dynamical and
thermodynamic principles underlying the large circulations of the coupled ocean-atmosphere system Dynamics of The Tropical Atmosphere and Oceans provides a
detailed description of macroscale tropical circulation systems such as the monsoon, the Hadley and Walker Circulations, El Niño, and the tropical ocean warm pool.
These macroscale circulations interact with a myriad of higher frequency systems, ranging from convective cloud systems to migrating equatorial waves that attend
the low-frequency background flow. Towards understanding and predicting these circulation systems. A comprehensive overview of the dynamics and
thermodynamics of large-scale tropical atmosphere and oceans is presented using both a “reductionist” and “holistic” perspectives of the coupled tropical system.
The reductionist perspective provides a detailed description of the individual elements of the ocean and atmospheric circulations. The physical nature of each
component of the tropical circulation such as the Hadley and Walker circulations, the monsoon, the incursion of extratropical phenomena into the tropics,
precipitation distributions, equatorial waves and disturbances described in detail. The holistic perspective provides a physical description of how the collection of
the individual components produces the observed tropical weather and climate. How the collective tropical processes determine the tropical circulation and their
role in global weather and climate is provided in a series of overlapping theoretical and modelling constructs. The structure of the book follows a graduated
framework. Following a detailed description of tropical phenomenology, the reader is introduced to dynamical and thermodynamical constraints that guide the
planetary climate and establish a critical role for the tropics. Equatorial wave theory is developed for simple and complex background flows, including the critical
role played by moist processes. The manner in which the tropics and the extratropics interact is then described, followed by a discussion of the physics behind the
subtropical and near-equatorial precipitation including arid regions. The El Niño phenomena and the monsoon circulations are discussed, including their covariance
and predictability. Finally, the changing structure of the tropics is discussed in terms of the extent of the tropical ocean warm pool and its relationship to the
intensity of global convection and climate change. Dynamics of the Tropical Atmosphere and Oceans is aimed at advanced undergraduate and early career graduate
students. It also serves as an excellent general reference book for scientists interested in tropical circulations and their relationship with the broader climate
system.
Physical Oceanography and Climate Aug 24 2019 An engaging and accessible textbook focusing on climate dynamics from the perspective of the ocean, specifically
interactions between the atmosphere and ocean. It describes the fundamental physics and dynamics governing the behaviour of the ocean, and provides numerous
end-of-chapter questions and access to online data sets.
Waves in the Ocean and Atmosphere Feb 08 2021 A study of the fundamental theory of waves appropriate for first year graduate students in oceanography,
meteorology and associated sciences. Starting with an elementary overview of the basic wave concept, specific wave phenomena are then examined, including:
surface gravity waves, internal gravity waves, lee waves, waves in the presence of rotation, and geostrophic adjustment. Each wave topic is used to introduce
either a new technique or concept in general wave theory. Emphasis is placed on connectivity between the various subjects and on the physical interpretation of
the mathematical results. The book contains numerous exercises at the end of the respective chapters.
Ocean, Ice, and Atmosphere Nov 27 2019 In this latest oceanology volume of the Antarctic Research Series, polar scientists describe and model air-sea and iceocean interactions, the formation and chemistry of deep and bottom waters, regional circulations, tidal heights and currents, ocean bathymetry, interannual
variability and the Antarctic Slope Front. With international authorship and interdisciplinary scope, this compilation and the related volumes Antarctic Sea Ice
Physical Processes and Antarctic Sea Ice Biological Processes also cover the impacts of ice crystals and icebergs, sea ice biology and geophysics, and the important
roles of sea ice in atmospheric and oceanographic processes.
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