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We made coastal high-resolution dataset of physical oceanographic environment using dynamical downscaling technique

developed last year based on FORA-WNP30, which is developed by special promoted theme on Earth simulator in FY2015. In

addition, we developed the ocean model including ecosystem model in order to assimilate geo-bio-chemical observations.
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1. Introduction
In this theme, we developed downscaling technique

for advanced use of ocean reanalysis data. Information on
oceanographic ecosystem is also useful for various field.
We developed ecosystem model integrated into physical
oceanographic numerical model in order to generate analysis

dataset of ecosystem variables.

2. Coastal high-resolution hindcast dataset

The high-resolution reanalysis data set (FORA - WNP 30)
prepared in the FY2005 Earth Simulator Special Task is used in
various fields as a data set reproducing the Kuroshio, Oyashio
and its realistic fluctuations and the request for data provision
continues. However, the horizontal resolution of FORA-WNP
30 is 10 km, and it can not necessarily be said that the coastal
oceanic variability is sufficiently reproduced. Therefore, in
FY2016, we developed a downscaling system to drive a higher
resolution ocean model with FORA-WNP 30 as horizontal
boundary condition, in which we propose advanced use of
data assimilation products, and to create further detailed data
set for the coastal area of the Tohoku region. In this year, we
modified the system to improve the ability to reproduce the past
oceanographic environment. We ran hindcast simulations and
generate dataset for 18 years from 1998 to 2015.

The model for downscaling (THKS50) has 5 times the
resolution (1/50 degree) of FORA-WNP30 and covers
the area shown in Fig. 1. In addition, tidal currents are an
important factor in ocean current variability in coastal areas,
but tidal components were not included in FORA-WNP30.
In THKS50, the tidal component is added to the horizontal

boundary condition, and the tidal elevation / tidal current is also
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reproduced by considering the tidal force inside the area.

Figure 2 is the time-series of monthly-mean volume transport
across the Tsugaru Strait. It showed the seasonal variation with
maximum in summer and minimum in winter. There is also
large interannual variation in the amplitude of the seasonal
variation. The transport of sub-model was about 0.2 Sv smaller

than parent model.
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Fig. 1 Model domain and bottom topography of THK50

Figure 3 is the comparison to CTD line observation
conducted by Iwate Fisheries Technology Center. Saline warm
water adjacent to the Sanriku coast is Tsugaru Warm Water (TW)
flowing to south and well expressed by THKS50. Small scale
perturbations are simulated in the boundary region between TW
and offshore waters (around 142.3E) implying the ability to
reproduce frontal wave propagation in coastal high-resolution

model.
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Monthly-Mean Mass Transport across Tsugaru Strait
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Fig. 2 Time-series of monthly-mean transport across Tsugaru Strait (volume transport crossing 140.2E line from west to east) in THK50 (sub-model;
red line) and FORA-WNP30 (parent model; black line). Green line indicates the difference between FORA-WNP30 and THK50.
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Fig. 3 Comparison between THKS50 results and monthly CTD line observation by Iwate Fisheries Technology Center. Left and right panels show the

temperature and salinity. Top and bottom panels are observation in Sep. 2009 and THKS50 results, respectively.

3. Development of ecosystem modeling and

assimilation system

Information on oceanographic ecosystem is useful in
various field, especially in fishery science. On the other hand,
there is few research in Japanese coastal ecosystem modeling
and data assimilation. In order to generate analysis data for
oceanographic ecosystem, we developed the ecosystem model
integrated in physical oceanographic numerical model. Figure
4 is the example of ecosystem information simulated by
THKS50 integrating NPZD model. The model will be tuned
by observations acquired in Tohoku Ecosystem Associated
Marine Science (TEAMS) project and will be used in the data

assimilation system.

228

44

43

IS
N

Latitude [degN]
—
[

N
1=

39

38

\

140 142

Longitude [degE]

1

Fig. 4 Horizontal distribution of nitrate in 10 m depth on April 30,
2013, simulated by THKS50 integrating NPZD model.



