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Figure 1. High-resolution (1-km grid cell) map of rainfall erosivity in Europe (time resolution 5-60min) (Panagos et al., 2015)
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P 18.1
Deformation enhanced fluid distribution in the subduction interface: 
numerical modelling

Liang Zheng1, Dave May1, Taras Gerya1

1 Institute of Geophysics, ETH Zurich, Sonneggstrasse 5, 8092 CH-Zurich (liangzh.cug@gmail.com)

Rock deformation enhanced fluid migration/distribution within the subduction interface is related to many geological/
geophysical phenomena, such as serpentinization, tectonic slicing, episodic tremor, interseismic locking, etc. We study the 
fluid-rock interaction using a 2D hydro-mechanical model with the rock fracturing behavior under the poro-visco-plastic 
rheology. The math theory, numeric methodology, and numerical results will be shown. Our models generated two typical 
regimes, which are coupled and decoupled subduction interfaces. Systematic parameter study suggests that the yield 
stress is the key factor, which controls the faulting processes inside the subduction interface.  Fluid content, fluid pore 
pressure and effective friction are closely related to the coupling and decoupling processes.
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P 18.2
Long range laserscanning for the Gneiss quarries survey
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Geological and geomorphological conditions of the Canton Ticino make it an favourable territory for the natural stone 
exploitation. In fact, the Canton records numerous historical sites where the stone has been extracted and processed since 
centuries, mainly for building construction.

Nevertheless, today, to protect the Ticino’s environment, there is an urgent need to regulate and plan the quarries for the 
next decades. A fundamental step in this process is the geometric survey of the sites of exploitation that allows to extract 
information useful for defining effective strategies for the sustainable development of the sector.

In this context, the Institute of Earth Sciences at SUPSI is conducting Terrestrial Laser Scanning (TLS) surveys of some 
quarries of type Gneiss in the “Riviera” and “Vallemaggia” valleys. This work aims at testing the long range laser scanning 
Riegl VZ4000 to support landuse planning.
This scanner combines excellent specifications guaranteeng pure safety (laser class 1).

Relevant technical specifications are:

long range measurements up to 4 km;
high-speed scanning of up to 147,000 points / second;
a scanning range of 60° vertical and 360° horizontal;
the new V-line technology, based on the data acquisition, using reread differentiated signals “echos”, which permit the 
classification of the surface relief even in the presence of obstacles such as vegetation.

The surveys of quarries of type Gneiss are conducted with the laser scanner Riegl VZ4000 from different measurement 
points that are aligned in post-processing.

The obtained results allow the extraction a series of geometric-dimensional values, like, for example, extracted volumes, 
storage volumes and terrain profiles. Data used to evaluate quarry management alternatives and ground stability. The laser 
scanning survey is the base for the interdisciplinary study of the exploitation of stone. Its ability to perform accurate surveys 
of long range measurements (in the project 1.5 to 4 km) provided tangible benefits to the project results in term of time and 
accuracy.

Figure 1. Particular of the scan position in the Lodrino cave


