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For more than two decades the avalanche simulation program SAMOS/SamosAT
(Snow Avalanche Modelling and Simulation) is in use by the Austrian Torrent and
Avalanche Control. The program allows the simulation of dense flow avalanches as
well as powder snow avalanches. SAMOS is well calibrated for big avalanches.
However, simulations of avalanches smaller than 60,000 m3 often show too large
run-out distances compared to documented avalanche events. One of the main
parameters significantly influencing the run-out distance is the friction parameter
µ. In SAMOS and the updated versions of it (Samos2007, SamosAT and AvaFrame)
the friction parameter was created by various physical approaches to form the
SAMOS friction model. The problem of overly wide-spread run-out distances
coupled with the application of a single friction value for all avalanches suggests
the need for more precisely defined parameters. To tackle this, we collected
well-documented small (< 25000 m3) and medium (25000 – 60000 m3) avalanche
events with at least one known point of the maximum run-out distance. Each of
these avalanche events were simulated with a range of µ values to subsequently
find the simulation that is most similar to the documented avalanche in terms of
the run-out distance. To find the most suitable simulation, two different
evaluation methods are used: (I) an assessment by experts as a reference and (II) a
user-independent method for estimating the simulation results. The maximum
runout in the evaluation I and II is always placed in relation to the 1 kPa outline of
the simulation. Based on the characteristics of the avalanche simulation (lengths
and widths per variation of µ), a set of predefined polygons is constructed. In the
case that a simulation in the run-out reaches the area of the documented event,
the simulation overlaps the predefined polygons. Already changes of one grid cell
(5 x 5 m) shifts the absolute quantity of cells in the respective polygon. Thus, the
method using the predefined polygons (II) proves to be very sensitive to the most
minor changes.

Finally, the two evaluation methods are compared and a friction value µ,
depending on the size of the avalanche and on the altitude of the run-out is
defined. This allows a generally more accurate simulation of dense flow
avalanches in SAMOS depending on their size.
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