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Annual Report of the Earth Simulator April 2018 - March 2019
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We developed downscaled coastal high-resolution physical ocean model based on the dataset made last year by coastal ocean
model using FORA-WNP30, which id developed by special promoted theme on Earth Simulator in FY2015. In addition, we
applied the knowledge of coastal ocean model development to the real-time estimate and forecast of ocean environment. The

result from real-time calculation is used for research on the prediction of fishery ground.

Keywords : downscaling, hindcast, realtime forecast, prediction of fishery ground

1. Introduction

In this theme, we developed the technique to generate
detailed estimate and forecast of ocean environment in the
region near the coastlines. We developed ecosysytem model
integrated into physical oceanographic numerical model in
order to generate analysis dataset of ecosystem variables.

2. Development of detailed coastal model

The eddy-resolving reanalysis dataset (FORA-WNP30[1])
prepared in the FY2015 special promoted theme on Earth
Simulator is used in various fields as a dataset reproducing the
Kuroshio, Oyashio, and its realistic fluctuations ans ther
request for data provision continues. The resolution of 1/10
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Figure 1 Model domain and bottom topography of the
ocean model for Sanriku Coast. Contour lines indicate
isobaths of 200m, 200m, 500m and 1000m.

degrees is rather coarse for the research related to the coastal
ocean, such as coastal fisheries. In the research project,
Tohoku Ecosystem-Associated Marine Sciences (TEAMS),
we developed the downscaled ocean model from
FORA-WNP30 for Tohoku area with horizontal resolution of
1/50 degrees (THK50[2]), in order to prompt the revival of
fisheries from the Great East Japan Earthquake and associated
tsunami disaster. We made the dataset of estimated ocean
environment by hindcast experiment using THK50 last year.
Along the Sanriku Coast (area adjacent to the Pacific Ocean),
oysters and scallops are produced by aquaculture utilizing
relatively calm bays along the ria coasts. Horizontal resolution
of the model is 1/250 degrees (equivalent to approximately
340 m at the latitude of model domain). Figure 1 shows the
model domain and bottom topography. The model domain is
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Figure 2 Time series of temperature of 0.5 m depth at the
center of the mouth of Onagawa Bay in 2012. Red line is

the model estimate and blue line is the observation.
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Figure 3 Vertical distribution of temperature (shade) and
density (white contours) at 38° 5°22.7”Nin the model. (a)
2012-07-11T00:00:00, (b) 2012-07-13T00:00:00.

divided into 259 grids in west-east direction and 409 grids in
south-north direction, and has 45 levels in the vertical. The
integration of one model month takes about 12 hours with 32
processes using MPI on the Earth Simulator. In this year, we
made one-year preliminary experiments starting at Jan. 1,
2012.

Figure 2 is the comparison of model estimates with the
monitoring results of the temperature of 0.5 m depth at the
center of the mouth of Onagawa Bay. The temperature in the
model is higher than observation until March due to the bias
in THK50 results. The model reproduces well after April. For
example, observation and the model showed abrupt decrease
around Jul. 12. The temporal variation in the vertical
distribution of temperature at the center of Onagawa Bay
indicates that strong westerly wind associated with the
depression brought the surface warm water away from the
coast and pumped up colder lower layer water (Figure 3).
Upwelling of bottom water in summer may bring the low
oxygen water from the bottom to surface aquaculture field,
and the coastal model will be useful for the management of
aguaculture products.

We will make hindcast experiments to generate dataset of
detailed physical environment along the Sanriku Coast, and
compare with various observations to improve the model
reproductivity. We also plan to develop an ocean model with

much higher horizontal resolution downscaled from this
dataset to understand the relation of variation in small bays
and in open ocean.

3. Development of ecosysytem modeling and
assimilation system

Information on oceanographic ecosystem is useful in
various field, especially in fishery science. On the other hand,
there is few researches in Japanese coastal ecosysytem
modeling and data assimilation. We continued to develop
ecosystem model integrated in physical oceanographic
numerical model.

4. Development of operational analysis and forecast
system

We are developing the methods to forecast potential fishing
grounds by combining the real-time analysis or forecast of
oceanographic conditions and fishery operation logs in the
JST-CREST project. We developed the system to make
real-time analysis and forecast by numerical ocean model, and
applied to THK50. The system is calculating 5-day forecast
every day.
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