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Figure 1. Left: Aerial survey Flotron AG, on 13.10.2011, ground resolution of 15 
cm. Right: Aerial survey swisstopo on the 17. (red) and 18.10.2011 (blue), ground 
resolution of 45 cm. Source pixel map 1:500,000: Swiss Federal Office of 
Topography.

INTRODUCTION
Aerial photographs represent a central source of 
information for event documentation and the basis 
for planning protective measures in particular for 
severe weather events. Using the example of the 
Kander river valley flood of October 10, 2011, it 
could show what challenges there are throughout 
the entire process chain (event - recording planning 
- data provision - data interpretation) and how 
each one was addressed in a specific case.

FLOOD EVENT FROM OCTOBER 10, 2011
On the weekend before the 10th of October, a large 
cold front led to heavy rainfall along the northern 
slopes of the Alps. On Saturday the 8th of October, 
the snow line dropped temporarily to below 1,000 
metres above sea level. On Sunday night, between 
50 and 100 cm of snow fell at higher altitudes. 
After a brief lull in the weather on Sunday, a warm 
front resulted in heavy rainfall and a distinctive rise 
in temperature. The renewed rainfall and the rise 
of the snow line up to 3,000 metres above sea level 
meant that a considerable part of the snow that had 
already fallen, quickly melted, which together with 
the heavy rainfall rapidly increased the level of the 
Kander river in the Gastern Valley and Kandersteg.

EVENT DOCUMENTATION BY THE CANTON OF BERN
The Natural Hazards Division (AbtNG) of the Forest 
Department is responsible for documenting the 
natural hazard events in the whole of the canton of 
Bern. For water events, the scope of the documen-
tation is agreed in advance with the cantonal civil 
engineering office. This ensures that the field 
surveys are immediately available as an important 
basis for the planning of possible hydrotechnical 
follow-up measures as well as containing all the 
necessary and essential information. This was also 
the case for the flood of 10.10.2011.

The objective of the documentation of the Kander 
Valley storm was to record the event areas of the 
flooding and landslide processes.

PRODUCING EVENT DOCUMENTATION AND AERIAL PHOTO-
GRAPHS
Due to the magnitude and scope of the damage, it 
was decided by the AbtNG on the morning of 11th 
of October to take aerial photographs in order to 
record the process areas along the Kander river.  
As a result, Flotron AG was commissioned with the 
aerial survey, which was to take place as soon as 
possible (see Figure 1).

The federal government plays a key coordinating 
role in events that effect more than just one region. 
As there were additional areas of damage in the 
cantons of Bern and Valais to that of the Kander 
Valley, the FOEN (Federal Office for the Environ-
ment) carried out an evaluation to find out wheth-
er a cross-regional aerial survey was required. On 
Friday the 14th of October the FOEN informed 
swisstopo that a special aerial survey had to be 
performed after the weekend. This flight covers  
a much larger area and has a lower ground resolu-
tion (see Figure 1). The various flight parameters 
(ground resolution, etc.) were determined jointly  
in close collaboration by both partners.

IP_2016_EA324

The use of orthophotos to document severe weather 
events
Warin Bertschi, Dipl. Geogr.1; Christian Pfammatter, MSc2; Mathias Zesiger, MSc3

EMERGENCY MANAGEMENT (EMERGENCY PLANNING,  EARLY WARNING,  INTERVENTION,  RECOVERY)



 INTERPRAEVENT 2016 – Extended Abstracts  |  339

GIS RECORDING OF THE PROCESS AREAS
Based on the orthophotos available, the process 
areas that are surveyed in the field were recorded 
as „geometrically corrected“ (exact location) in the 
Geographical Information System (GIS). A com-
parison of the field mapping with the demarcation 
using the orthophotos as the basis, showed that 
small process areas tend to be drawn too large on 
the field maps. With the help of orthophotos, the 
accuracy of the process areas could be significantly 
increased in terms of location and scale.
Process areas that could only be accessed with 
difficultly in the field and showed gaps in the 
mapping, could be further mapped using the 
orthophotos.
The aerial photographs created shortly after the 
severe weather event, also represent an important 
document, with regards to the time frame for the 
subsequent process analysis, as experience shows 
that the cleanup work progresses quickly and the 
traces of the process can be lost over time (till or 
bed load deposits and traces of flooding on roads). 
The orthophotos have therefore provided a com-
prehensive and complete recording of the area  
(see Figure 2).

CONCLUSIONS AND PROSPECTS
 – An aerial survey conducted as soon as possible  

 after the event is central for the documentation  
 of a severe weather event, because traces of the  
 event are often quickly effaced.
 – The aerial photographs taken after the floods  

 have helped create a detailed and extensive  
 documentation of the severe weather event  
 within a short period of time.
 – It was possible to find solutions and initiate   

 emergency measures based on the analysis of this  
 event.
 – It is expected that in the future, it will be   

 possible to record small-scale events in particu- 
 lar more quickly and economically by using new  
 recording techniques and types of sensors, such  
 as the use of drones.

Defining the various recording scenarios and 
requirements for different processes and types of 
events in advance could speed up the process 
(floods in the valley or tributaries, avalanche 
events, etc., on-call service). Working closely 
together and periodic exchanges between the client 
and air service are key to fulfilling the changing 
requirements of the images (ability to identify and 
cover the process areas) with the latest recording 
technologies. Furthermore, for large-scale events it 
is essential to have rapid coordination and a com-
prehensive exchange of information between the 
federal and cantonal authorities.
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Figure 2. Mapped flood plain areas in the Blausee area, municipality of 
Kandergrund (Flotron AG / Emch+Berger AG Bern).


