
CENTER
SUSTAINABILITY

FREIBURG

Funded by:

The environment is a sensitive, constantly changing system. For the 
evaluation of geological hazards, many parameters have to be moni-
tored, documented and interpreted precisely over large periods of 
time.

Content and Aim
The pilot project “MulDiScan” creates the basis for detecting rele-
vant environmental parameters easily and flexibly in order to derive 
necessary measures. The project’s goal is a comprehensive modeling 
and interpretation approach for the prediction of possible geologi-
cal hazards. The project is divided into two parts: data recording and 
data interpretation. Both parts, data recording through distributed 
systems as well as data modeling are unsolved problems so far. Yet, a 
network of experts at the Sustainability Center Freiburg might offer a 
solution.

Approach and Task
Prerequisites for data recording within the environment are compact 
and flexible sensors which can be applied rapidly nearly everywhere. 
UAVs (unmanned aerial vehicles) can be used as measuring platforms 
for this purpose. For sensors, these platforms are quite limited in terms 
of size, weight and power consumption (Figure 1). 

Figure 1: Geological hazards such as heavy rain have to be assessed correctly at an early 
stage. Only a better data situation allows an improved forecast of landslides or floods. 

Figure 2: A weight-optimized laser scanner (left) detects 3D-terrain data (right) efficiently 
from the air. 

For data interpretation, it is not sufficient to detect single variables 
as e.g. geometrical changes of key structures. Instead, it will be ne-
cessary to combine different information in a model approach. Only 
with a sufficient number of measurements, future changes of single 
variables can be predicted reliably in order to be able to derive local 
and global changes. Directly related to this is some research in the 
field of resilience of natural systems. Natural systems are recorded 
and observed in order to be able to assess – by applying modeling 
– how these systems react to external influences. Some regions are, 
e.g. in case of heavy rain, severely affected by floods and landslides 
(Figure 2), while others are affected only little or not at all.
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In order to elaborate an approach as broadly as possible and to de-
monstrate the potential of the development, three different fields of 
application are addressed in the course of the pilot project: Hydrolo-
gical phenomena such as heavy rain, geomorphological phenomena  
such as landslides or avalanches and biosphere phenomena such as 
forest fires.
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