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a comprehensive treatment of thermodynamic processes operating in the atmosphere is
presented with the core of the text focusing on water and its transformations four chapters
lay the foundations from energy conservation to the ideal gas law specific heat capacities
adiabatic processes and entropy applications of the first and second laws are presented
and the measurement of temperature pressure and moisture are described an all
encompassing chapter treats phase transitions of water including the effect of dissolved
substances and size on water vapor pressure the chapter on moist air and clouds
discusses virtual temperature isentropic ascent of saturated air conserved parameters for
moist processes thermodynamic processes thermodynamic diagrams stability and cloud
formation the final chapter covers energy momentum and mass transfer processes that
are relevant to micrometeorology and biometeorology energy exchange between humans
and their environments is treated with an emphasis on comfort in hot humid conditions
and cold windy conditions wind chill assumptions and approximations are carefully laid
out derivations are detailed and equations are interpreted physically and applied more
than 400 thought provoking problems are included along with about 350 references with
annotations and suggestions for further reading

the thermodynamics of the atmosphere is the subject of severai chapters in most
textbooks on dynamic meteorology but there is no work in english to give the subject a
specific and more extensive treatment in writing the present textbook we have tried to fiii
this rather remarkable gap in the literature related to atmospheric sciences our aim has
been to provide students of meteorology with a book that can play a role similar to the
textbooks on chemical thermodynamics for the chemists this implies a previous
knowledge of general thermodynamics such as students acquire in general physics
courses therefore although the basic principles are reviewed in the urst four chapters they
are only briefly discussed and emphasis is laid on those topics that wili be useful in later
chapters through their application to atmospheric problems no attempt has been made to
introduce the thermodynamics ofirreversible processes on the other hand consideration of
heterogeneous and open homogeneous systems permits a rigorous formulation of the
thermodynamic functions of c10uds exclusive of any consideration of microphysical
effects and a better understanding of the approx imations usually implicit in practical
applications

this textbook is written for meteorology majors who require an initial introduction to the
physical properties of the atmosphere and to the essential principles and real world
applications of atmospheric thermodynamics these topics are supplemented by a
sampling of techniques and technologies related to atmospheric measurements and
observations a unique tutorial included as an appendix teaches students how to attack
physical problems symbolically deferring numerical calculations until the final step in the
solution the author s objectives include not only covering the traditional core subject
matter of an undergraduate thermodynamics course but also facilitating students
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transition from a purely abstract understanding of calculus and physics concepts to the
confident application of both to the science of meteorology

this book is an introductory text on dynamic meteorology and is the result of professor
riegel s long years of teaching experience the approach is very pedagogical many
examples are provided to illustrate basic concepts and ideas the text is suitable for a one
or two semester course

the thermodynamics of the atmosphere is the subject of several chapters in most
textbooks on dynamic meteorology but there is no work in english to give the subject a
specific and more extensive treatment in writing the present textbook we have tried to fill
this rather remarkable gap in the literature related to atmospheric sciences our aim has
been to provide students of meteorology with a book that can playa role similar to the
textbooks on chemical thermodynamics for the chemists this implies a previous
knowledge of general thermodynamics such as students acquire in general physics
courses therefore although the basic principles are reviewed in the first four chapters they
are only briefly discussed and emphasis is laid on those topics that will be useful in later
chapters through their application to atmospheric problems no attempt has been made to
introduce the thermodynamics of irreversible processes on the other hand consideration
of heterogeneous and open homogeneous systems permits a rigorous formulation of the
thermodynamic functions of clouds exclusive of any consideration of microphysical effets
and a better understanding of the approx imations usually implicit in practical applications

this textbook presents a uniquely integrated approach in linking both physics and
chemistry to the study of atmospheric thermodynamics the book explains the classical
laws of thermodynamics focuses on various fluid systems and recognising the increasing
importance of chemistry in the meteorological and climate sciences devotes a chapter to
chemical thermodynamics which includes an overview of photochemistry although
students are expected to have some background knowledge of calculus general
chemistry and classical physics the book provides set aside refresher boxes as useful
reminders it contains over 100 diagrams and graphs to supplement the discussions and a
similar number of worked examples and exercises with solutions included at the end of
the book it is ideal for a single semester advanced course on atmospheric
thermodynamics and will prepare students for higher level synoptic and dynamics courses

this textbook is written for graduate students and researchers in meteorology and related
sciences while most meteorological textbooks only present equilibrium thermodynamics
this book also introduces the linear theory of non equilibrium and provides the necessary
background for more advanced studies the authors start by introducing the equations that
describe the basic laws of thermodynamics and entropy and go on to discuss the
thermodynamics of blackbody radiation thermodynamic potentials and the constitutive
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equations of irreversible fluxes later chapters look at the state functions of ideal gases
thermodynamics of cloud air heat equations for special adiabatic systems atmospheric
statics stability and atmospheric energetics of hydrostatic equilibrium each chapter ends
with a set of exercises that are designed to help the reader develop a deeper
understanding of the subject answers to all the exercises are given at the end of the book

an introduction to atmospheric thermodynamics is a self contained concise but rigorous
book introducing the reader to the basics of the subject introductory chapters provide
basic definitions and some useful mathematical and physical notes following a treatment
of the fundamental laws of classical thermodynamics the book describes topics including
the properties of moist air and atmospheric stability thermodynamic diagrams are used as
tools in the forecasting of storm development in the final chapter the author introduces the
problem of weather prediction and the relevance of thermodynamics

this is a self contained concise rigorous book introducing the reader to the basics of
atmospheric thermodynamics this new edition has been brought completely up to date
and reorganized to improve the quality and flow of the material the introductory chapters
provide definitions and useful mathematical and physical notes to help readers
understand the basics the book then describes the topics relevant to atmospheric
processes including the properties of moist air and atmospheric stability it concludes with
a brief introduction to the problem of weather forecasting and the relevance of
thermodynamics each chapter contains worked examples and student exercises with
solutions available to instructors on a password protected website at cambridge org
9780521796767 the author has taught atmospheric thermodynamics for over 20 years
and is a highly respected researcher this book is an ideal text for short undergraduate
courses taken as part of an atmospheric science meteorology physics or natural science
program

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
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atmospheric physics or cloud physics this book combines these topics in one text

a textbook connecting fundamental physics to practical applications for students in
meteorology or atmospheric science and for working professionals as a reference text

this work has been selected by scholars as being culturally important and is part of the
knowledge base of civilization as we know it this work was reproduced from the original
artifact and remains as true to the original work as possible therefore you will see the
original copyright references library stamps as most of these works have been housed in
our most important libraries around the world and other notations in the work this work is
in the public domain in the united states of america and possibly other nations within the
united states you may freely copy and distribute this work as no entity individual or
corporate has a copyright on the body of the work as a reproduction of a historical artifact
this work may contain missing or blurred pages poor pictures errant marks etc scholars
believe and we concur that this work is important enough to be preserved reproduced and
made generally available to the public we appreciate your support of the preservation
process and thank you for being an important part of keeping this knowledge alive and
relevant

annotation this book introduces a new science large scale inhomogeneous
thermodynamics to study the inhomogeneous thermodynamic systems
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