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PREMISE
The village of Melchnau is situated in the hills of 
Oberaargau in canton Berne. The main village 
stream and six side streams run through the settle-
ment area. In previous years, the area has suffered 
severe flooding events, which caused considerable 
damage to private and public properties and to 
some of the village‘s infrastructural facilities. The 
floods were caused by continual rain, lasting 
several days, as well as by thunderstorms with an 
exceptionally intense rainfall.
Most bodies of water in the settlement area run 
along culverts, whose drain capacity is clearly too 
low. The channel of the main village stream also 
shows hydraulic bottlenecks. This situation leads to 
large areas of the housing developments being 
under threat of flooding - this threat, however, had 
not sufficiently been realized in the original flood 
hazard map.

EVALUATION OF HAZARDS AND RISKS 
Due to an accumulation of loss events between the 
years of 2007 to 2010, the village of Melchnau has 
commissioned a revision of the existing flood 
hazard map. An evaluation of rain data collected 
over many years in two measuring stations nearby 
has shown an increase in heavy rain events in the 
last 20 years, which means that the rating of the 
flood hazard in the settlement area is now higher 
than the one previously determined in the flood 
hazard map.
In order to re-determine the flood hazard, a pre-
cipitation drain model (MOUSE, model B) was 
combined with a 2-D simulation model of the 
water network (Hydro_AS_2D / SMS). This com-
bined model was verified and standardized using 
two flood events from 2010 and 2011, respectively, 
with the rain process as well as the absorption 
capacity of the soil water stores being taken into 
consideration.

The risk analysis was done using the BAFU tool 
EconoMe, whereby the value for the damage 
expectation calculated was supported by damage 
investigations that building insurance companies 
and the village have conducted over the last  
20 years.

FLOOD PROTECTION CONCEPT
Based on the ‚risk strategy regarding natural 
hazards‘ of the canton of Berne, protection goal 
HQ100 has been determined for the settlement 
area of Melchnau. Iterative calculations using the 
water network simulation model have shown that 
the hazard of flooding in Melchnau can already be 
critically reduced if a combination of containment 
measures in the natural catchment area, a moder-
ate development of the village stream in the center 
of the settlement, as well as an emergency concept 
that is closely adjusted to these construction meas-
ures, are employed.
In order to coordinate the complex measures, in 
2014 a hydraulic engineering planning method was 
introduced by the village of Melchnau in coopera-
tion with the civil engineering department of the 
canton of Berne.

HYDRAULIC ENGINEERING PLANNING METHOD
The hydraulic engineering planning method in-
volved making concrete the construction, land use 
planning and organizational measures defined in 
the integrated flood protection concept and moving 
them on to construction project level. Important 
components of the process are: the consideration  
of ecological development goals, participation of 
the affected population and specialist departments 
involved, as well as an integral approach regarding 
the risk management (emergency concept, mainte-
nance concept). The making of provisions for these 
aspects when planning the hydraulic engineering 
measures is being honored by the canton and the 
federation with increased subsidy funds.
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INTEGRATED ACTION PLAN
The protection goal determined for the settlement 
area of Melchnau can be guaranteed, with due 
consideration given to cost effectiveness, by a 
combination of the following measures.
 – Retention of larger amounts of water above the  

 settlement area by four retention dams, three of  
 which will be subordinated to the federal control  
 system regulations due to the increased risk  
 emanating from them. 
–  Moderate village stream extension: widening of  
 the channel and lowering of the river bed. 
– Establishment of two flood corridors on road  
 surfaces, accompanied by property protection  
 measures for several real estate objects and by  
 mobile measures for a controlled recirculation  
 of overflowing water to the channel. Establish- 
 ing these corridors means that a disproportion- 
 ately large extension of the village stream in the  
 village center can be avoided. 
–  Development of a maintenance concept for dam  
 structures and channels. 
– Development of an emergency concept in cooper- 
 ation with the fire brigade.

The ecological development goals that have been 
determined at the start of the planning phase in 
cooperation with the Office for Agriculture and 
Nature are achieved by upgrading the village 
stream channel (removal of drop structures and 
obstructions, establishment of small structures, 
replacement of concrete walls with natural stone 
walls) und by establishing contingency measures in 

the area of the retention dams (renaturation of 
some channel sections, installation of biotopes).
The land owners affected as well as anyone from 
the public that is interested will have an opportu-
nity to actively participate in the creation of the 
hydraulic engineering plan by attending site inspec-
tions and by engaging in a multistage participation 
process. 

Figure 1. Example of flood wave calculations in case of a burst dam to determine 
the specific hazard
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