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The geological model is the base for the elastic model. It contains the variables: density, the
. velocity of the P and S wave per layer.
Elastic model The tic model is necessary for the solving of the elastodynamic wave equation (Saenger
20004 ).

Values for each layer : e S

Layer Vp Vs Rho N\

Sediments 3580 2331 2023 |
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Geological model with the velocities of the P wave.
(Gonzalez de Lucio ZOZOE)







Simulation of wave Propagation

 The elastic model and the E'azticl X
moae
parameters for both S e
simulations is the same. ]
* The source parameters Total
change in orientation and Parameters
location. Spacing 20 meters
Frequency 2 Hz
Time step .002 s
Number of 10, 000
time steps
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Snapshots every 2 seconds of the wave simulation visualize on the digital elevation
model of the study area.

Wave propagation

1,000 time steps : 2, OOO time steps
t=2s t=4s t—6$

4k bl

4,000 time steps 5,000 time steps 6,000 time steps
t=8s t=10s t=12s




. It characterizes the areas of greatest displacement and decrease in energy with
Total energy denS]ty the distance. It is calculated at every point and defined as the sum of stress times
strains during the simulation time (Finger 2020i ).
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View of the total energy density volume at the surface
after complete simulation, the warm colors are related
to the higher energy.




Total energy density, plan view.
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The profile shows a quickest decrease in the maximum energy density but in

the profile N-S there is another peak related with high energy, it maches with
the map view.
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Total energy density, planview.
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Results from Bottrop (left) and Bochum (right) simulation with the map of the area to visualized the locations.
The locations are related with higher values and low, to be able to analyze the response in different zones.
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Conclusion

» The areas with relatively high amplitudes of displacement
correlated with structural features of the model.

* Applying the imaging condition of maximum energy density
allows us to define zones with a potentially increased seismic
risk that should be monitored more closely.
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