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HAZARD MAPPING: NEW APPROACHES IN UPDATING AND DATA 
VERSIONING 

AN ESSENTIAL AND USER-FRIENDLY METHOD 
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INTRODUCTION 

In the Canton of Lucerne, Switzerland, hazard mapping was started about ten years ago. For reasons of 
federalism the elaboration of hazard maps needs to be ordered by the individual communities. At the 
beginning hazard maps were only prepared for areas obviously under risk. The focus was laid on haz-
ards that already had caused damage. Due to the increasing demand for hazard maps, mainly based on 
the perception of the flood events of 2005, hazard mapping expanded. More recent hazard maps in-
clude all types of gravitational hazards and all areas dedicated to settlements. Apart from this, there 
were developments concerning the methods of analysing hazards and the geodata standards. 
The initial mapping of natural hazards in the Canton of Lucerne was finished at the end of 2010. 
Though, a data model was defined in a rather early stage, the 78 hazard-maps on community level 
result  in a heterogeneous data structure. To eliminate the safety deficiencies laid open by the hazard 
maps precautionary measures are continuously planned and realized. This creates a high demand of 
updating of the hazard maps. Modifying the geodata based on the defined data model appeared to be 
complex and error-prone. Because the first round of hazard mapping was accomplished led to the de-
cision to re-engineer the existing data model and to elaborate a comprehensive concept for the actuali-
sation of the hazard maps. 

BACKGROUND 

To update the geodata, a clearly structured method with reasonable effort was required. This method 
calls for the following criteria: 

 consistent reasons when to actualize a hazard map 
 easy download of the existing data as well as upload of the revised version by the authors 

(hazard analysts) 
 centralised and fully automated computation of the dissipated products (different types of haz-

ard maps and different geodata standards) 
 versioning to create hazard maps for different times in the past. 
 one consistent geodata model for the whole set of all individual hazard maps. 

METHODS 

Hazard mapping in the Canton of Lucerne was affected by the methods implemented by the respective 
federal boards, thereby proving their value. Therefore – and to assure the compatibility of the products 
– the methods have not been changed, as well as the analysis and mapping of each hazard connected to 
its respective source (e.g. a specific river or rockfall scarp). The so called intensity maps form the base 
data for each individual hazard source and build the origin of any computation and layout, whereat it 
is self-evident that interactions between areas set at risk by different sources are considered.  
As already has been shown the basic demands exist in the field of the management of the geodata. A 
two-level model was chosen with an edit- and a read-only-entity. The edit entity allows the manage-
ment of the base data including their versioning. That means for every recurrence period of every in-
dividual hazard source and hazard type an intensity map exists. These base data are primary products 
that result directly from the process of hazard analysis. They cannot be dissipated from other products. 
On the other side the read-only-entity contains the dissipated products such as merged intensity maps, 
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hazard maps for different hazard types as well as synoptic hazard maps. The commonness of these 
products is the fact that they are not created directly by the hazard analysts, but deduced from the base 
date by means of python scripts according to exactly defined proceedings. The allocation of the histo-
riography for all the derived products is necessary because they are produced by the above mentioned 
scripts for different points in time. All the existing data were migrated into the new model. 
 
Separately managed base data for every single hazard source 
The experience shows the fundamental importance of the fact that since 2004 all base data (intensities 
allocated to specific recurrence periods) are allocated to the respective hazard source e.g. a river or a 
rockfall scarp. To update a hazard map only the data of the hazard source, whose hazard analysis has 
to be reviewed, is extracted and reintegrated after the review (see Fig. 1). Due to the fact, that all dissi-
pated products are deduced from the base data by centralised scripts the effort for the actualisation is 
reasonable. Further on, the base data of a specific hazard source can be isolated and utilised for a spe-
cific risk analyses and the evaluation of precautionary measures. Last but not least the hazard assess-
ment of a certain area can be retraced in a transparent way. 

 

Fig. 1 Schematic display of the proceeding. Above: The area affected by a specific hazard source is extracted 
out of the basis data, reviewed and reintegrated. Below: The geodata are managed in two containers: Base data 
(left) and derived products (right). The dissipated products are deduced from the base data by python scripts. 

 
Centralised, script based creation of the derived products 
As already mentioned the derived products do not directly emerge from the process of hazard analysis. 
They are deduced from the base data. In the Canton of Lucerne this step was done by normalised crite-
ria from the very beginning. Due to this fact it was able to design consistent computer scripts to create 
the final hazard map automatically.  That means the process of deriving the final hazard map is abso-
lutely independent from the analysts expertise. The Department of Geodata Management of the Can-
ton Lucerne now does the derivation of the final hazard map. Not as done formerly by the hazard ana-
lysing experts themselves. The quality of all base data created by the analysing experts is checked 
centrally before they are integrated in the database. Therefore only data that fulfil the defined quality 
of the data structure and topology are used to create the derived products. 

FURTHER DISCUSSION 

With this new system hazard maps can be reviewed easily. There is a danger that it will be done „to 
often“ in regard of the stakeholders’ wish for durability and the related citizen’s legal certainty and 
planning reliability.  
Hazard maps can be reviewed in a very short time and therefore become implicitly „dynamic“. This 
will create a challenge for land use planning. Hazard zones in land use plans must be confirmed not 
only by the government, but also by a referendum of the pertained community.  
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