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RIKO - A GUIDELINE FOR A RISK BASED PLANNING OF 
COUNTERMEASURES AGAINST NATURAL HAZARDS 

Michael Bründl1, Hans Romang2, Nicole Bischof3

Risk assessment has been used in many different disciplines like the financial or health sector, 
engineering and technical issues, biodiversity, nuclear technology or terrorism prevention for 
many years or even decades. The application of risk assessment to natural hazards has 
become widespread in the last years because coping with complex systems requires a 
systematic analysis of scenarios and its consequences, an evaluation of these results and if 
necessary a risk reduction strategy. The decision making process is a crucial step in dealing 
with natural hazards and requires a general methodology. 

After the natural hazard events in 1999 the National Platform for Dealing with Natural 
Hazards PLANAT in Switzerland has developed a vision and a strategy between 2000 to 
2004 which will act as a framework for dealing with natural hazards in the future in 
Switzerland. This strategy bases on the risk concept, which is well known from the field of 
technical risks. 

In addition to a simple tool for the prioritisation of countermeasure projects (EconoMe, 
www.econome.ch) which is developed by order of the Swiss Federal Office for Environment 
BAFU, a software and a guideline for risk based planning of countermeasures against snow 
avalanches, debris flows, flood, rock fall and landslides is under development (Project name: 
RIKO). The target group of the software and the guideline RIKO are practitioners in 
consulting offices, which are in charge of planning of countermeasures. The goal of this 
guideline is to define a structured procedure for a detailed risk assessment and the planning of 
countermeasures equally taking technical, biological, organisational measures and land use 
planning into account. This guideline show a way how to calculate the risk to persons and to 
material assets before and after the realization of countermeasures and to determine optimal 
risk reduction strategies from a economic point of view which fulfil the protection goals 
suggested by the national strategy of PLANAT.

In this paper we present the general setup and the workflow proposed in RIKO (Figure 1). As 
it is shown in figure 1 a risk analysis consist of the steps:

Definition of the system under analysis: delimitation of considered area and 
identification of hazardous processes. 
Hazard analysis including event analysis and impact analysis: Identification of  
relevant scenarios, calculation of process intensities, which have to be expected. 
Exposure analysis: Identification of vulnerable objects and their temporal and spatial 
presence.
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Consequence analysis: Calculation of expected damage for all exposed objects 
according to vulnerability and probability pf presence. 
Risk estimation and display: Assessment of the main risk factors and their illustration, 
e.g. by a FN-diagram. 
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Fig. 1: Schematic illustration of a risk based planning of countermeasures. The workflow in RIKO follows this 
scheme.

In risk evaluation the calculated individual risks are compared with protection goals for the 
individual risk. If individual risks are higher, it is necessary to take measures. 
For planning of countermeasures possible and suitable measures are identified and evaluated. 
For the decision about realisation of a measure it is essential, whether this measure or a 
combination of measures is able to reduce the risk at a given ratio of cost and benefit. This 
means that at least the benefits of a measure have to be higher than the associated cost and 
that all possible measures are taken until the marginal cost criteria (fixed ratio of cost and 
benefit) is fulfilled. In a risk-cost diagram it can be simply illustrated whether the marginal 
cost-criteria is complied.  

The described workflow is illustrated by means of an example of a typical risk based planning 
process. Special emphasis is given to the uncertainties of input parameters in risk analysis and 
how these uncertainties affect the final result. The vulnerability of buildings and structures, 
the spatial probability of the considered processes and the evaluation of the effectiveness of 
measures are uncertain to some extent but they are an inherent part of a risk based planning 
process. Despite the mentioned uncertainties it is shown that a risk based planning of 
countermeasures represents the state-of-the-art in the realisation of risk reduction strategies.  
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