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MOTIVATION
CHACAO BRIDGE PROJECT
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Source: Horacio Parragué
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CONCEPTS
NUMERICAL MODELING OF TIDE - TSUNAMI

 Tsunami
(constant tide)

(composite) Linear superposition tide – tsunami
(both are independent)

 Coupling tide – tsunami (full)
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TSUNAMI MODEL

MORE PHYSICS & COSTS
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TIDE MODEL
GLOBAL TIDE MODEL



ELEVATION

VELOCITY ROCA REMOLINO

ELEVATION EJE 1

TIDE MODEL
CALIBRATION





RUPTURE MODEL
1960 – TYPE EVENT

Fuente: Fujii & Satake (2012)
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SLIP MODEL

1960
SLIP MODEL ON FAULT PLANE

1960
SURFACE ELEVATION

Kenji Satake





TIDE – TSUNAMI INTERACTION
TIDE LEVEL

TIDE LEVEL IN ANCUD



TSUNAMI MODEL

FULL MODEL

ELEVATION SPEED

Tsunami and Tsunami-tide at maximum currents.avi.mp4
Tsunami and Tsunami-tide at maximum currents.avi.mp4


MAXIMUM ELEVATION MAXIMUM SPEED

COMPOSITE MODEL (WORST)

FULL MODEL (WORST)

TSUNAMI MODEL
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TSUNAMI MODEL



COMPOSITE MODEL

FULL MODEL

TIDE – TSUNAMI INTERACTION
SURFACE ELEVATION

Surface elevation
is sensitive to  

tide level



TIDE – TSUNAMI INTERACTION
CURRENT SPEED

Drag forces  
generatedby  
tsunami are  
duplicated

COMPOSITE MODEL

FULL MODEL



FLOOD
FASTER ARRIVAL

EBB
SLOWER ARRIVAL

 Very sensisitve to tidal flow direction
 Not sensitive to tidal level

FLOOD
Anticipation: 2~6 minutes

EBB
Delay: 1~3 minutes 

TIDE – TSUNAMI INTERACTION
ARRIVAL TIME
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FINDINGS
MOST RELEVANT…

 To well studied uncertainties (e.g. source, bathymetry, model), we add
uncertainty associated with earthquake time (and its relation with the tide) and 
modelling approach.

 Tides play a significant role in tsunami propagation in highly energetic channels.

 Hydrodynamic patterns differ significantly among approaches:

 Tsunami model is less conservative in both velocities and amplitudes

 Composite model provides larger velocities

 Full model yields higher amplitudes, specially in shallow areas

 Time of arrival of the leading wave is sensitive to the direction of the tidal 
current and less sensitive to tidal level and speed
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