r Comitato
Glaciologico

1895| Italiano

Corso Massimo D’Azeglio 42
10125 Torino

www.glaciologia.it

i

% Turin (Italy) 18- 21 September 2014

Forni Glacier and Punta S. Matteo from Punta Linke (Ortles Cevedale Group)

Co-sponsored by

DEGLI STUDI
g

£

£ z
s A
=3 o
B A

Universita di Torino Universita di Pisa Universita di Milano Bicocca Universita di Padova Politecnico di Torino

Under the Patronage of

-8 REGIONE
B W PIEMONTE

MINISTERO DELL'AMBIENTE s e " 3
E DELLA TUTELA DEL TERRITORIO E DEL MARE Consiglio Nazionale delle Ricerche




PERMACLIM model implementation in QuantumGIS software: a new open
source tool to simulate the spatial distribution of alpine permafrost
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ABSTRACT

Permafrost is defined as ground that remains at or below 0 °C for at least two consecutive years,
for natural climatic forcing. It is very common in high latitude areas but it is also present in the
mid-latitudes mountain range, such as the Alps. The detection of alpine permafrost is difficult
due to complex geology and morphology. Measurement campaigns and the installation of
monitoring stations are often not easily carried out, and the interpretation and spazialization of
punctual data are very problematic. Therefore, an approach based on modeling allows the
evaluation of permafrost distribution in mountain regions, in order to address more accurate
direct or indirect analyses.

Many empirical and physical models already exist for estimating the spatial distribution of
mountain permafrost, often requiring many complex input data. However none of these models
have been implemented in open Geographic Information System (GIS) software yet.

In this work, the simplified physical-based model PERMACLIM (Guglielmin et al., 2003) has been
implemented and developed as a plug-in for the QuantumGIS application (QGIS), an open source
GIS environment. PERMACLIM model uses the energy balance equations and it needs as input
data a Digital Elevation Model (DEM), climatic data (air temperature and snow thickness) and
physical data (snow thermal conductivity and sensible heat flux). As output, PERMACLIM
provides a permafrost map based on mean biennial ground surface temperature for each cell point
of the DEM.

The PERMACLIM plug-in (implemented in collaboration with Faunalia) is an extremely versatile
open source cross-platform application, using the Python language. It consists of four modules
finalized to the calculation of: the distribution of snow based on slope, the ground surface
temperature (GST) and the monthly and annual means of GST.

To sum it up, the PERMACLIM is a physical model with a simplified approach that is well suited
for a regional application and that requires essentially two variables (air temperature and snow
depth) which are often available in spatialized form. Moreover, the plug-in for an open source GIS
is a free and open tool, to be freely used and developed by the scientific community.
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