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The 2014-2015 fissure eruption in Holuhraun started when a new code (named F-L) was being developed.
The availability of several digital Elevation Models of the area inundated by the lava and the availability of
continuously updated maps of the flow (collected in the field and through remote sensing imagery) provided an
excellent opportunity for testing and calibrating the new code against an evolving flow field. Remote sensing data
also provided a constrain on the effusion rate.

Existing numerical codes for the simulation of lava flow emplacement are based either on the solution of some
simplification of the physical governing equations of this phenomenon (the so-called “deterministic codes” - e.g.
Hidaka et al. 2005; Crisci et al. 2010), or, instead, on the evidence that lava flows tend to follow the steepest
descent path from the vent downhill (the so-called “probabilistic codes” - e.g. Favalli et al. 2005).

F-L is a new code for the simulation of lava flows, which rests on an approach similar to the one introduced
by Glaze and Baloga (2013), and can be ascribed to the “probabilistic family” of lava flow simulation codes.
Nevertheless, in contrast with other probabilistic codes (e.g. Favalli et al. 2005), this code explicitly tackles not
only the direction of expansion of the growing flow and the area covered, but also the volume of the emplaced
lava over time, and hence the supply rate. As a result, this approach bridges the stochastic point of view of a plain
probabilistic code with one of the most critical among the input parameters considered by deterministic codes,
which is the effusion rate during the course of an eruption. As such, a similar code, in principle, can tackle several
aspects which were previously not addressed within the probabilistic approach, which are: (i) the 3D morphology
of the flow field (i.e. thickness), (ii) the implications of the effusion rate in the growth of the flow field, and (iii)
the evolution of the lava coverage over time.

Results obtained for the Bardarbunga eruption showed the high sensitivity of the output to gentle slopes, and
hence the relevance of DEM quality in case of lava flow evolving on the very gentle slope of the Holuhraun area
(about 0.4 degrees over the first 10 km of flow).

References

Crisci, G.M., Avolio, M.V., Behncke, B., D’Ambrosio, D., Di Gregorio, S., Lupiano, V., Neri, M., Rongo,
R., Spataro, W., 2010. Predicting the impact of lava flows at Mount Etna, Italy. Journal of Geophysical Research
115, B04203. http://dx.doi.org/10.1029/2009JB006431.

Favalli, M., Pareschi, M.T., Neri, A., and Isola, 1., 2005, Forecasting lava fl paths by a stochastic approach:
Geophys Res Lett 32:1.03305, doi: 10.1029/2004GL021718.

Glaze LS, Baloga SM (2013) Simulation of inflated pahoehoe lava flows. J Volcanol Geotherm Res 255:108—123.
doi:10.1016/j.jvolgeores.2013.01.018

Hidaka, M., A. Goto, S. Umino, and E. Fujita (2005), VTFES project: Development of the lava flow simulation
code LavaSIM with a model for three-dimensional convection, spreading, and solidification, Geochem. Geophys.
Geosyst., 6, Q07008, doi:10.1029/2004GC000869



