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INTRODUCTION
The use of historical data for mapping natural 
hazard presents several challenges, due to the 
intrinsic nature of historical sources, and to both 
temporal and spatial uncertainties related to the 
data. Combined multiprocess hazard maps were 
produced in 2011-2013 for the Grande-Eau river 
basin (Swiss Prealps), under supervision of the 
Canton de Vaud. A historical study was conducted 
in the Ormonts valley, in order to provide informa-
tion on badly documented hazards. This study was 
based on previous work (Schoeneich & Busset-
Henchoz 1998), which produced a comprehensive 
database of over 200 events for the valley (ava-
lanches, slides, floods, etc.), from 1700 to today. 
The objective of the new study was to extract from 
the updated database useful informations in terms 
of spatial extent and frequency for given hazard 
zones and types. We present here the example of 
the avalanches at Col des Mosses  (Busset-Henchoz 
& Schoeneich 2010).

DATA AND METHODS
The Col des Mosses area is a wide and gentle 
depression, culminating at 1450 m at the pass. 
Several places on both sides of the pass can be hit 
by avalanches, from both slopes. The database 
records 26 avalanche events in the area totalizing 
more than 33 individual avalanches, between 1726 
and 1999. Despite several recent avalanches which 
caused damage to buildings or to infrastructures are 
known (1923, 1942, 1978), no reliable mapping of 
avalanche tracks was avalailable. In order to recon-
struct a comprehensive image of potential ava-
lanche zones, all available historical, territorial and 
cartographic data were used and combined in a 
spatial GIS database. The dataset shows a high 
diversity and includes:
 – written descriptions of events, from manuscript  

 and published sources

 – oral testimonies, collected during inquiries  
 in 1993-1995
 – newspaper and journal articles, some with   

 photographs
 – a technical report, with schematic avalanche  

 map, from1964
 – the avalanche reports of SLF (from annual report  

 and from event database)
 – two versions of the „avalanche cadastre“ of the  

 forest services, delineating areas reached at least  
 once by an avalanche (digitized paper maps)
 – a digitized survey of the 1999 avalanches, from  

 the forest services
 – changes in forest limits and buildings extracted  

 from the successive editions of the topographical  
 maps (Siegfried Atlas since 1903, and Swiss  
 National Map since 1960)
 – a field survey of ruins of destructed buildings
 – a field survey of constructive adaptations of  

 buildings (old and recent individual object   
 protections), completed with data from the   
 architectural inventory. 
All sources were converted into spatial objects, and 
source characteristics, reliability, uncertainties and 
relation to known events were documented in the 
attribute table. Spatial and temporal uncertainties 
represented the main challenges, and the combi-
nation of several sources gave the most reliable 
results:
 – for one event (1923), the cartographic inter- 

 pretation of the detailed text description, assoc- 
 ated with a fine appraisal of the microtopogra- 
 phy (from Lidar DTM), proved finally to be more  
 precise than the two available cartographic   
 delineations (Fig. 1);
 – in some cases, cartographic forest damage  

 limits and disappeared buildings, extracted from  
 old maps, could be related to non located text or  
 oral descriptions;
 – individual building protections testify that an  

 avalanche hazard was at least perceived by   
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 people at the time, although no event is known  
 in the area. For other buildings, the protection is  
 known to have served several times and protect- 
 ed it against damage.
 
Uncertainties could be assessed only qualitatively 
and cartographically. Some cartographic choices 
were made, in order to differentiate source types, 
but also to try to make visible partial information 
and spatial uncertainties (e.g. by superposition of 
limits from different sources), and to distinguish 
interpretation of text sources (dotted lines) from 
survey (full lines) or  digitized avalanche maps 
(colored surfaces). An extract of the map is given in 
figure 1.

RESULTS AND DISCUSSION
The study allowed to produce a map of historical 
evidence of avalanches, but also to develop several 
nivo-meteorological avalanche scenarios (based on 
synoptic meteorological situations during the 
relevant snowfall events for the period 1880 to 
2000) associated with frequency estimations. The 
historical data were finally used by the engineers, 
together with expert knowledge and modelling 
(RAMMS for wet snow avalanches, and Aval-1D 

for powder avalanches), for producing the ava-
lanche hazard map. The resulting avalanche hazard 
map shows significantly larger avalanche areas 
than the historical map, since it includes potential 
avalanche tracks deduced from topographical 
caracteristics and modelling.

Most historical studies provide only a database with 
a list of events on given avalanche tracks and some 
information on event intensity. Our approach 
provides a translation of the historical information 
into a spatial GIS database, combined with a 
cartographic representation of the interpreted 
historical evidence. Mapping of historical data helps 
experts to identify and to delineate hazard zones, 
permits to validate modelling results, especially for 
powder avalanches for which models show large 
uncertainties, but serves also to validate hazard 
maps, especially in a context of controversial 
negotiation of hazard zones.

The work was done by a geomorphologist and two 
historians specialized in territorial and building 
history. This combined competence and a good 
collaboration are essential for a reliable result. The 
hazard map was established by a forest engineer 
company (TECNAT SA).

We thank TECNAT and the Natural hazard division 
of canton Vaud for authorizing the publication of 
the maps.
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Figure1. Mapping of various information sources for the avalanche of 1923 on 
the western slope of the Col des Mosses. The interpretation of the written 
description (dotted line) fits best with the field evidence and with the location of 
damaged buildings, and is considered the most reliable. The smaller avalanche 
on the upper slope is that of 1978, which hit a skilift.
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