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Tsunami induced water pollution due to sediment resuspension. Suspended sludge in urban river was carried by Tsunami to urban
area and induced a health problem at the Great East Japan Earthquake of 2011. In this study, we conducted Tsunami simulation using
JAGURS to make a boundary condition for coastal ocean model. Also, we evaluated an applicability of coastal ocean models (FVCOM
and ROMYS) in the Earth Simulator. As a result, the results of the maximum tsunami inundation depth by JAGRUS was good match
with the result of simulation by Central Disaster Management Council of the Japanese government. Original codes of FVCOM and
ROMS did not work in the Earth Simulator and were necessary to correct the code. In particular, FVCOM3.7 did not work in the
Earth Simulator due to a mismatch of the version of the Fortran and netCDF library. In addition, FVCOM and ROMS has room for

improvement in the parallel rate and vector rate.
Keywords: Tsunami, JAGURS, FVCOM, ROMS, Coastal Ocean Model

1. Background and objectives

The Great East Japan Earthquake of 2011 is not only issued a
large number of the dead, but also caused environmental damages.
For example, sludge on the sea bottom was carried by Tsunami
to the land, and ground and dust pollution caused serious health
problem. We are worried about similar pollution will be occurred
by the next Nankai megathrust earthquakes. To prevent the
occurrence of the environmental problem by Tsunami, proactive
management is very important, and high-resolution Tsunami and
water quality model were required for proactive management. In
this study, we applied latest Tsunami code named JAGRUS[1]
to make a boundary condition for coastal ocean model. We also
evaluated an applicability of coastal ocean models (FVCOM][2]
and ROMSJ3]) in the Earth Simulator.

2. Method

2.1 Tsunami simulation
Topographical mesh was made by latest terrain database

obtained by The Geospatial Information Authority of Japan.

Dynamic wave source obtained by Central Disaster Management

Council of the Japanese government. The computational domain

and example of the result were shown in Fig. 1. Moreover,

(b) 120 sec.

we focused on Tsunami inundation area and depth around

Tokushima City, Japan. Fig. 1 Computational domain and example of wave source.
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2.2 Evaluation of Coastal Ocean Models

FVCOM2.7.1, FVCOM3.1 and ROMS3.7 were tested in the
Earth Simulator. The evaluation was conducted with JAMSTEC
because we faced some problems on compiling and executing
the original code obtained from official user community of these
numerical models. We also evaluated parallel efficiency rate and

vector rate of the models.

3. Results and discussion

Maximum Tsunami inundation area and depth around
Tokushima City was shown in Fig. 2. The result was good match
with the result of simulation by Central Disaster Management
Council of the Japanese government and we decide to apply
SSH date of the result to coastal ocean model.

The result of evaluation of Coastal Ocean Models ware
summarized to Table 1. Original FVCOM and ROMS code did
not work in the Earth Simulator and were necessary to correct
the code. In particular, FVCOM 3.7 did not work in the Earth
Simulator due to a mismatch of the version of the Fortran and
netCDF library. In addition, FVCOM and ROMS has room for

improvement in the parallel efficiency rate and vector rate.
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Fig. 2 Maximum Tsunami inundation depth by JAGRUS.
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Table 1 Result of code analysis

FVCOM

ROMS

in the ES

present on parallel processing.

v.3.1 did not work in the ES because mismatch of
version of Fortran compiler and netCDF library.
v.2.7.1 work with correction of code. Error is

v.3.7 work with correction of code.
Error is present on exchange a variable.

parallel rate and vector rate

Percent vectorization: 67~72%

Parallelization efficiency rate: 53%

Parallelization efficiency rate: 53%
Percent vectorization: 86%
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