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This book contains a detailed presentation of general principles of sensitivity analysis as well as their
applications to sample cases of remote sensing experiments. An emphasis is made on applications of adjoint
problems, because they are more efficient in many practical cases, although their formulation may seem
counterintuitive to a beginner. Special attention is paid to forward problems based on higher-order partial
differential equations, where a novel matrix operator approach to formulation of corresponding adjoint
problems is presented.

Sensitivity analysis (SA) serves for quantitative models of physical objects the same purpose, as differential
calculus does for functions. SA provides derivatives of model output parameters (observables) with respect
to input parameters. In remote sensing SA provides computer-efficient means to compute the jacobians,
matrices of partial derivatives of observables with respect to the geophysical parameters of interest. The
jacobians are used to solve corresponding inverse problems of remote sensing. They also play an important
role already while designing the remote sensing experiment, where they are used to estimate the retrieval
uncertainties of the geophysical parameters with given measurement errors of the instrument, thus providing
means for formulations of corresponding requirements to the specific remote sensing instrument.

If the quantitative models of geophysical objects can be formulated in an analytic form, then sensitivity
analysis is reduced to differential calculus. But in most cases, the practical geophysical models used in
remote sensing are based on numerical solutions of forward problems – differential equations with initial
and/or boundary conditions. As a result, these models cannot be formulated in an analytic form and this is
where the methods of SA become indispensable.

This book is intended for a wide audience. The beginners in remote sensing could use it as a single source,
covering key issues of SA, from general principles, through formulation of corresponding linearized and
adjoint problems, to practical applications to uncertainty analysis and inverse problems in remote sensing.
The experts, already active in the field, may find useful the alternative formulations of some key issues of
SA, for example, use of individual observables, instead of a widespread use of the cumulative cost function.
The book also contains an overview of author’s matrix operator approach to formulation of adjoint problems
for forward problems based on the higher-order partial differential equations. This approach still awaits its
publication in the periodic literature and thus may be of interest to readership across all levels of expertise.
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From reader reviews:

Irma Patterson:

The book Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences) give you a sense of
feeling enjoy for your spare time. You can utilize to make your capable more increase. Book can for being
your best friend when you getting anxiety or having big problem along with your subject. If you can make
studying a book Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences) being your habit,
you can get more advantages, like add your current capable, increase your knowledge about several or all
subjects. You may know everything if you like start and read a book Sensitivity Analysis in Remote Sensing
(SpringerBriefs in Earth Sciences). Kinds of book are a lot of. It means that, science book or encyclopedia or
some others. So , how do you think about this book?

James McDonald:

The experience that you get from Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences)
could be the more deep you rooting the information that hide inside words the more you get serious about
reading it. It does not mean that this book is hard to be aware of but Sensitivity Analysis in Remote Sensing
(SpringerBriefs in Earth Sciences) giving you buzz feeling of reading. The article writer conveys their point
in certain way that can be understood by means of anyone who read it because the author of this book is
well-known enough. That book also makes your own vocabulary increase well. Making it easy to understand
then can go to you, both in printed or e-book style are available. We suggest you for having this specific
Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences) instantly.

James Kyles:

Reading a guide can be one of a lot of action that everyone in the world really likes. Do you like reading
book so. There are a lot of reasons why people love it. First reading a e-book will give you a lot of new info.
When you read a guide you will get new information simply because book is one of a number of ways to
share the information as well as their idea. Second, reading through a book will make you actually more
imaginative. When you examining a book especially fiction book the author will bring you to definitely
imagine the story how the personas do it anything. Third, you can share your knowledge to some others.
When you read this Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences), it is possible
to tells your family, friends and also soon about yours book. Your knowledge can inspire the others, make
them reading a e-book.

Ernesto Harrell:

The reserve untitled Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences) is the guide
that recommended to you you just read. You can see the quality of the reserve content that will be shown to
anyone. The language that author use to explained their way of doing something is easily to understand. The
article writer was did a lot of investigation when write the book, and so the information that they share for



your requirements is absolutely accurate. You also can get the e-book of Sensitivity Analysis in Remote
Sensing (SpringerBriefs in Earth Sciences) from the publisher to make you far more enjoy free time.
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