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. Introduction

Aim of the study. To conduct a systematic comparison of
three tsunami numerical codes. We investigate the
performance of three models (TsunAWI, HySEA, COMCOT) in
the oceanic region offshore central and northern Chile with
inundation studies in Valparaiso and Vifia del Mar. The
investigation forms part of the tsunami component in the
RIESGOS project dealing more general with multi hazard
assessments in the Andes region (see www.riesgos.de).

Valparaiso region is one of the pilot areas of the project
(besides Metropolitan Lima and Callao in Perd and
Quito/Cotopaxi region in Ecuador) and in this study we
investigate the tsunami modeling approaches conducted by
the project partners.

Figure 1 shows the extent of the coarser grid, level 1 in the
nested grids. Selected virtual tide gauges and DARTSs.
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Il. Methods

The numerical implementation of the models include both a
finite element approach with triangular meshes of variable
resolution (TsunAWI code) as well as finite volume and finite
difference implementations with nested grids for the coastal
area (HySEA and COMCOT). In Table 1 we show the
parameters used in the numerical simulations.

We investigate the consistency of the models based on
different numerical approaches grids and
unstructured meshes) with respect to

(nested

® Virtual tide gauges in various water depths as well as
reference locations on land.

® Tide gauge locations and records where available.

® Flow depth on land and runup height.

as well as the sensitivities of the models with respect to model
parameters like

® Mesh resolution and bathymetry representation in the
varying mesh geometries.
@ Bottom friction (Manning implementation).
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Table 1. Set-up for numerical simulations

Model

Spatial
discretization

Time
stepping

Numerical
approach

Inundation
scheme

HySEA

4 nested
grids (res.

925, 231, 57,

7.25 m)

Leap frog
and 2nd
order TVD -
WAF flux
limiter
scheme 0.5
sec

Finite
Volume

TVD-weighted
averaged flux
(WAF) flux-limiter

TsunAWI

Triangular,
resolution
10km-20m

Leap frog
0.2 sec glob.

Finite
Elements

Extrapolation
scheme

COMCOT

4 nested
grids (res.
925, 231, 57,
7.25 m)

Leap frog

1.0 sec,
automatically
adjust to
satisfy
Courant
condition

Finite
Differences

Moving
boundary
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lll. Digital elevation models (nested grids and triangular mesh)

High resolution grid, level 4 for HySEA and Comcot Triangular mesh for TsunAWI

-71.620 -71.600 -71.580 -71.560 ~71.540

Nested grids were created based on the General Bathymetric Chart of the Oceans GEBCO (Becker2009), SHOA nautical charts, local

4715 cartography and ALOS World 3D - 30m (AW3D30) (Tadono2014).




IV. The source models

The tsunami sources are

identical in all models
and chosen from an
ensemble of events
used in an earlier

probabilistic study of the
region (Exp 027 Mw 8.7,

left panel)

Additionally, two historic
events are considered to
validate the models
against  corresponding
measurements

and right panel).

(central

Colorbar is the same for
the three sources.
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Vertical displacement - initial sea surface elevation
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V. Results
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COMCOT
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V. Results

Exp. 027: Sensitivity to Manning
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VI. Final remarks

The study is ongoing, so far we observed:
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Good agreement in virtual gauges offshore
regardless the differences in resolution
and mesh structure.

Differences in the flooded area on land
grow with inundation depth due to the
effect of bottom roughness.

Differences in offshore gauges occur after
several hours when reflections from the
coast become more important.
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Next steps:

® Extension of the comparison to mesh
resolution and variable roughness
parameterization.

@ Inclusion of flow velocity into the
comparisons.

® Some instabilities were found in our
Comcot set up, and we will further check
the possible sources of this.
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