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Every year, natural hazards are 
responsible for a substantial loss 
of life and damage to property, in-
frastructure, cultural heritage and 
environment in the alpine valleys of 
Switzerland. The necessity to move 
towards “an integrated risk manage-
ment and sustainable risk preven-
tion culture” is currently observed. 
Natural hazards may occur spatially 
and temporally, in parallel or in suc-
cession. One dominant natural event 
often triggers further events of natural 
or technical origin. Methods have to 
be developed or improved to define 
both the affected areas (affected by 
floods, debris flows, snow and rock 
avalanches, etc.) and the relevant 
parameters that make it possible to 
define the static and dynamic loading 
of structures in these areas.

HazNETH is the Research Net-
work on Natural Hazards at ETH 
Zurich (www.hazneth.ethz.ch) and 
combine expertise in Atmospheric 
physics, Climatology, Hydrology, 
Hydraulic engineering, Water man-
agement, Risk engineering, Construc-
tion engineering, Forest engineering, 
Engineering geology, Geotechnics, 
Seismology, Geodynamics, Geodesy, 
Cartography, Environmental social 
sciences and Economics. It provides 
a platform for trans-disciplinary 
projects focusing on process analyses, 
hazard assessment, vulnerability of 
technical, ecological, economic and 
political systems, measures for pre-

vention and upgrading, risk assess-
ment and mitigation. It contributes 
to the improvement of methods and 
tools for integral risk management as 
a base for sustainable development. 
A declared mandate is to develop 
cross-boundary avenues to explore 
the causal relation between different 
processes as well as their combined 
effects on our natural and social envi-
ronment, and to develop tools capable 
of handling together phenomena 
acting at different time and spatial 
scales.

In order to offer a solid technical 
infrastructure, a new concept and 
an expert-tool based on integrated 
database/GIS structure is being de-
veloped under HazNETH. This will 
allow researchers to build efficient 
systems for handling, pre-process-
ing, and analyzing the existing huge 
and variable data sets from different 
natural hazards data as well as differ-
ent natural environments in the Swiss 
region. The final product will be a 
geo-spatial hazard and risk informa-
tion system (Figure 1), comprising 
graphical and numerical geo-spatial 
data, aerial and satellite images, geo-
referenced thematic data and real time 
monitoring feeds.

Three main steps will be followed 
in order to create this information 
system: the spatial database develop-
ment, an integrated hazard procedure 
design, and a web data query and 
visualization tool-set. The geo-spatial 

database including the entire set of 
natural hazards phenomena occurring 
within an alpine valley will offer a 
platform to study the existing hazard 
assessment methods and will allow 
the analysis and combination of vari-
ous hazard parameters in relationship 
to phenomena. Spatial distributed 
data and time series will be used to 
improve the hazard procedures and to 
derive new methods. Torrent streams 
and debris flows phenomena were 
chosen to be analyzed as a first step. 
In parallel uncertainty analysis in haz-
ard assessment will be developed.

A major aim of this technical 
development is also to provide a 
versatile tool not only accessible to 
experts with GIS knowledge, but also 
to other experts, decision makers such 
as emergency organizations, public 
authorities and even politicians. To 
this end a second kind of access and 
interface to the data and the results of 
analyses will be developed, based on 
the versatile concept of Atlas Infor-
mation Systems (AIS). The potential 
of such AIS lies in the integration of 
adapted GIS functionality as well as 
visualization and multimedia tech-
nologies, offering better informa-
tion access and a versatile palette of 
presentation tools in 2D, 3D and 4D 
(time) without the necessity to acquire 
special GIS knowledge. The applica-
tion will be used as an additional tool 
for risk and emergency assessment, as 
well as for planning purposes.

2nd Swiss Geoscience Meeting, Lausanne, 2004

- 1 -

Next page
Figure 1 HaznETH Design Scheme
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