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The book published in 2007 aimed at describ-
ing the use of mathematical tools to model
and predict snow avalanche movements
in a real terrain rather than in the controlled
environment of a laboratory. The authors
are established scientists working with
physical-mathematical modelling of three-
dimensional free flows. Shiva P. Pudasaini
holds a position at the University of Bonn,
Faculty of Mathematical and Natural scienc-
es, whereas Kolumban Hutter is a professor
at the Swiss Federal Institute of Technology.
Their published works give evidence that the
quantitative description of physical processes
is their expertise.

As the authors emphasise, the book is the
result of their teaching experience. This is one
of the classical models of writing motiva-
tion in academic circles. The chain of the
lectures presented to students on various

level of education and institution has created
a demand for a textbook. The content of the
book is divided into five parts. The first one
introduces the reader to a wider perception
of the snow avalanche as the phenomena
influencing present and past human activi-
ties. Pudasaini and Hutter stress the neces-
sity for the investigation of the snow ava-
lanche, and present a short history of the
studies. Almost all of the examples of the
biggest snow avalanche disasters come from
Western Europe, mainly the Alps, and Nord
America. This suggests that little is known
about that kind of natural hazard in other
parts of the world. The authors try to call the
readers’ attention to the fact that the snow
avalanche is not always a natural threat.
During the World War I, the avalanches
were weaponised and up to 80,000 soldiers
were killed as a result of purposely provoked
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avalanche events (Fraser 1978). Part Il and
[l are focused on a continuum mechanical
theory for dense avalanches sliding down
non-trivial topographies, and a shock created
during the movement. Herein, there is com-
prised a detailed presentation of the evolu-
tion of the models describing both the mech-
anism and forces governing the movements
of the majority of types of granular masses,
and specifically snow avalanches. Also, the
Savage-Hutter model (SH model or SH the-
ory) is explained in detail here. Particularly
interesting is a fragment, which discusses
the evolution from 1D to 3D model and the
incorporation of the topography to the model.
These as well as the implication of the flow
within the channel of different dimensions and
shapes make the theoretical model capable
of representing real events. In this part, the
authors also discuss the features of the most
avalanche abounded regions in the world, i.e.
the geographical location, steepness, eleva-
tion, orientation, shape of the terrain, rough-
ness of the ground, snowpack and weather
conditions. This coupling of mathematical
and physical knowledge and analyses of the
mountain environment is one of the chief
attributes of the book. The following part
focuses on testing and validation of theoreti-
cal prediction with the employment of differ-
ent measuring techniques and field examples
from real locations. Various experiments are
described, including the employment of the
laboratory avalanche chute with real-time
recordings, wind tunnel allowing the use
of the particle image velocity technique etc.
The final part of the book raises the ques-
tion of how to build systems of the avalanche
protection and defense structure by means
of an efficient implementation of the theoreti-
cal and practical expertise. The authors walk
us through the history of the human efforts
to protect their lives and properties against
avalanches, and present recent state-of-the-
art solutions in different regions of the world.
One of the main conclusions of the book
is that in spite of all the achievements
(advanced technology and mathematical
models), we are still at the beginning of the
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journey leading to the understanding of all
the mechanisms governing the initiation,
movement and character of snow avalanches.

As the authors declare, the book is dedi-
cated to geologists and civil engineers. Inter-
estingly, geomorphologists or geographers
are not mentioned as potential readers.
This has brought up an interesting question
- is the mathematical modelling of the pro-
cesses shaping the environment too challeng-
ing for our part of the scientific community?
There is no simple answer to such an intrigu-
ing question. Reading of the book requires
a mathematical and physical background,
which typically is not provided by most of the
departments of geography. However, can
we afford to neglect such opportunities for
research, and do we really do that?

The principles of the Savage-Hutter model/
theory, published in 1989 and still discussed
(Hutter et al. 2005), provide an excellent tool
to investigate and quantitatively describe
the movement of the mass of granual mate-
rial, and produce numerical predictions. This
includes not only snow avalanches but basical-
ly the majority of types of mass movements:
complex landslides, debris flows, mud flows,
pyroclastic flows (e.g. lahars), turbity currents,
which are underwater avalanches. This theo-
retical model was tested and verified with lab
experiments. The field implementation of the
model was successfully tested by researches
of various fields.

This brings us back to the question of the
usefulness of such techniques for physical
geographers, and also to the transition of the
knowledge from the virtual to real world. One
of the most popular ways of the snow ava-
lanche modelling is performed with the use
of AVAL (Christen et al. 2002) and RAMMs
(Christen et al 2010) software, both devel-
oped in SLF Institute for Snow and Avalanche
Research, being a part of the Swiss Federal
Institute for Forest, Snow and Landscape
Research. Although the main principle of the
1D and 2D modelling is based on Voellmy-
Salm model, Savage-Huttertheory is imple-
mented and use the defined properties of the
shallow free surface flows. Both programs
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are widely employed to investigate snow
avalanches, RAMMSs as well as debris flows.
This is not limited to a small group of experts
equipped with mathematical skills and a pro-
found understanding of physics. On the
contrary, the software is designed to serve
as a tool for everybody interested in ava-
lanches and a rapid fluid-like slope move-
ment. Nevertheless, the understanding of the
results requires a basic understanding of the
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