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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:

Arthur Johnson:

Do you have favorite book? When you have, what is your favorite's book? Reserve is very important thing
for us to know everything in the world. Each publication has different aim or goal; it means that guide has
different type. Some people sense enjoy to spend their the perfect time to read a book. They may be reading
whatever they take because their hobby is usually reading a book. What about the person who don't like
reading through a book? Sometime, man or woman feel need book when they found difficult problem or
perhaps exercise. Well, probably you should have this Sensitivity Analysis in Remote Sensing
(SpringerBriefs in Earth Sciences).

Felicia Sharpton:

Nowadays reading books are more than want or need but also be a life style. This reading routine give you
lot of advantages. The benefits you got of course the knowledge your information inside the book that will
improve your knowledge and information. The data you get based on what kind of book you read, if you
want drive more knowledge just go with schooling books but if you want feel happy read one together with
theme for entertaining such as comic or novel. The Sensitivity Analysis in Remote Sensing (SpringerBriefs
in Earth Sciences) is kind of reserve which is giving the reader unforeseen experience.

Robert Bryant:

Reading can called mind hangout, why? Because if you find yourself reading a book particularly book
entitled Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences) your head will drift away
trough every dimension, wandering in each aspect that maybe unidentified for but surely can become your
mind friends. Imaging each word written in a reserve then become one web form conclusion and explanation
which maybe you never get prior to. The Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth
Sciences) giving you another experience more than blown away your thoughts but also giving you useful
details for your better life on this era. So now let us explain to you the relaxing pattern here is your body and
mind will probably be pleased when you are finished studying it, like winning a game. Do you want to try
this extraordinary investing spare time activity?

Joseph Lafond:

Book is one of source of expertise. We can add our information from it. Not only for students but also native
or citizen have to have book to know the revise information of year to be able to year. As we know those
books have many advantages. Beside many of us add our knowledge, can also bring us to around the world.
Through the book Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences) we can acquire
more advantage. Don't someone to be creative people? Being creative person must prefer to read a book.
Only choose the best book that suited with your aim. Don't end up being doubt to change your life with this
book Sensitivity Analysis in Remote Sensing (SpringerBriefs in Earth Sciences). You can more desirable



than now.
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