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We operated the real-time marine environment forecasting system using the 4 dimensional variational method ocean data
assimilation system, and provided the data to the estimation system of potential fishing zone of flying-neon squids in summer.
In addition, we developed dynamical downscaling technique for high-resolution ocean model based of FORA-WNP30, which is

developed by special promoted theme on Earth simulator in FY2015.

Keywords: Data assimilation, Ocean forecasting system, downscaling

1. Introduction prepared in the FY2005 Earth Simulator Special Task is used in

In this theme, we improved the 4-dimensional variational various fields as a data set reproducing the Kuroshio, Oyashio
data assimilation system developed in the collaboration between and its realistic fluctuations and the request for data provision
the Center for Earth Information Science and Technology, Japan continues. However, the horizontal resolution of FORA-WNP
Agency for Marine-Earth Science and Technology (CEIST, 30 is 10 km, and it can not necessarily be said that the coastal
JAMSTEC) and the Meteorological Research Institute, Japan oceanic variability is sufficiently reproduced. Therefore, in this

Meteorological Agency (MRI, JMA) and operating real-time theme, we developed a downscaling system to drive a higher

data assimilation system and producing reanalysis dataset.

In this fiscal year, we tried real-time operation of the North SKUIDS SSH: 20160612
(a) assm 180 200

Pacific Central Model for providing information for the summer 50
operation of flying-neon squids and also developed downscaling
technology for advanced use of marine reanalysis data.

40

2. Operation of real-time data assimilation system
For the 4-dimensional variational data assimilation system

developed so far, we also conducted operational tests of the real- 30
time marine environment prediction system for the central North 03 04 05 06 07 08 09 10 11 12 (m)
Pacific. Figure 1 shows the sea level height distribution on June (b) fest 180 200

50
12, 2016, showing the analysis and the 9day forecast value

together with observation values. Since the observed values are
directly assimilated, the analytical values reproduce vigorous 0
vortex activity especially in the western side of the prediction
area well, but the result of the 9day forecast value is not much

deviated from the observation value, which means that our -

assimilation/prediction system have an sufficient forecast skill.

03 04 05 06 07 08 09 10 11 12 (M
Fig.1 Map of Sea Surface Height on July 12, 2016. Contour shows
3. Development of downscaling model (upper) analysis and (lower) 9day forecast. Color tone shows
The high-resolution reanalysis data set (FORA - WNP 30) observation data provided by AVISO.
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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.

The model for downscaling (THKS50) has 5 times the
resolution (1/50 degree) of FORA-WNP30 and covers
the area shown in Fig. 2. 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
reproduced by considering the tidal force inside the area.

In order to evaluate the performance of this downscaling
model, we created a data set for 10 years from 2006 to 2015.
Figure 3 shows the temperature distribution on 50 m depth on
February 14 from 2010 to 2013.

On the Pacific coast of Tohoku region, there is warm water
originated from Tsugaru warm current, and the cold-water area
of Oyashio spreads off the coast, but the distribution has large
variability from year to year as seen in Fig. 3. It was shown that it
is well controlled by the boundary conditions given from FORA-
WNP30. Furthermore, smaller scale structure was reproduced at
the boundary between the warm water area and the cold-water
area, and it was possible to express more detailed variability than
the meso-scale fluctuation by increasing the resolution.

Furthermore, in order to investigate the reproducibility of
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Fig. 2 Bottom topography of Tohoku model.
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the data set, we compared the current observation data by the
ocean radar (HF radar) operated at JAMSTEC Mutsu Research
Laboratory. Fig. 4 is a diagram converted to the flow velocity
in the line-of-sight direction in accordance with the radar data,
based on the result of the down-scaling at the same time as the
flow velocity data in the line-of-sight direction observed at 1:00
AM on July 2, 2014 at HF Radar Ohata Station Respectively.
As shown in this figure, the flow toward the base station at
the western end of the region and the flow toward the offshore
direction at the center of the region are well reproduced.
It means that our down-scaling model can reproduce the
characteristics of Tsugaru warm current structure well although
there is a slight difference in flow speed. At present, we are
going to compare other station data as well as conduct further
analysis such as performing harmonic analysis and comparing

tidal current components.
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Fig. 4 Surface current distribution on July 2, 2014 (upper) observed by
HF radar, (lower) produced by downscaling model.
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Fig. 3 Distribution of temperature at 50m depth, on Feb.14 2010-2013.

228



