
A Broad Perspective of the Theoretical Foundations 
of Planetary Atmospheres
Planetary atmospheres is a relatively new, interdisciplinary subject that 
incorporates various areas of the physical and chemical sciences, including
geophysics, geophysical fluid dynamics, atmospheric science, astronomy, and
astrophysics. Providing a much-needed resource for this cross-disciplinary
field, An Introduction to Planetary Atmospheres presents current knowl-
edge on atmospheres and the fundamental mechanisms operating on them.
The author treats the topics in a comparative manner among the different solar
system bodies—what is known as comparative planetology.

Based on an established course, this comprehensive text covers a panorama of
solar system bodies and their relevant general properties. It explores the 
origin and evolution of atmospheres, along with their chemical composition
and thermal structure. It also describes cloud formation and properties, 
mechanisms in thin and upper atmospheres, and meteorology and dynamics.
Each chapter focuses on these atmospheric topics in the way classically done
for the Earth’s atmosphere and summarizes the most important aspects in the
field.

The study of planetary atmospheres is fundamental to understanding the 
origin of the solar system, the formation mechanisms of planets and satellites,
and the day-to-day behavior and evolution of Earth’s atmosphere. With many
interesting real-world examples, this book offers a unified vision of the 
chemical and physical processes occurring in planetary atmospheres.

FEATURES 
• Applies and extends the theoretical foundations of an atmospheric topic 

to all planets and satellites with an atmosphere
• Presents a unified scheme of the processes occurring in atmospheres
• Offers an up-to-date comparative vision of the phenomena in atmospheres

that encompasses the latest planetary space mission discoveries
• Reviews the observational methods and current facilities used to explore

planetary atmospheres on Earth and in space
• Includes end-of-chapter exercises with solutions
• Provides supplementary materials on www.ajax.ehu.es/planetary_atmospheres/
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“This comprehensive textbook on plane-
tary atmospheres is versatile and well
organized, with an exposition that is sen-
sitive to different audiences and equally
at ease explaining the chemical, dynami-
cal, and empirical foundations of this
multidisciplinary field. It is an invaluable
reference for any student of atmos-
pheres.”

—Timothy E. Dowling, Professor of
Physics and Astronomy, University of

Louisville, Kentucky, USA
“For those who teach courses in plane-
tary atmospheres, an outstanding prob-
lem has been the lack of an up-to-date,
comprehensive textbook. Agustín
Sánchez-Lavega has admirably filled
that gap with an impressive new book
that brings over two decades’ worth of
experience to the subject. Finally,
instructors and students have a book
with in-depth coverage of a wide range of
topics, from atmospheric radiation to
clouds and dynamics on all the relevant
planets of the solar system. The book’s
wide scope expertly uses what’s currently
known about different planetary atmos-
pheres to demonstrate the underlying
physical processes in a comparative way.
… Alongside its pedagogical value, this
book provides an excellent summary of
recent research in planetary atmospheres
and so will be an extremely useful 
reference for planetary science profes-
sionals.”
—David Catling, University of Washington,

Seattle, USA
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