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In Social Implementation Program on Climate Change Adaption Technology (SI-CAT), we are developing near future projection

model enable to create climate change projection information with high reliability and versatility.

In this year, we developed the North Pacific model with a horizontal resolution of 10 km for the near-future projection and

downscaling of horizontal resolution 2 km to reproduce the coastal phenomena in the coastal region around Japan. In addition,

experiments are carried out to evaluate the performance of the developed model.

Keywords: Near-future projection of climate change, Ocean general circulation model, downscaling

In Social Implementation Program on Climate Change
Adaption Technology (SI-CAT), we are developing near future
projection model enable to create climate change projection

information with high reliability and versatility.
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Fig.1 Region and bottom topography of models (upper) SICAT10,
(lower) SICATO2.
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In this year, we developed the North Pacific model with a
horizontal resolution of 10 km for the near-future projection
and downscaling of horizontal resolution 2 km to reproduce the
coastal phenomena in the coastal region around Japan. We are
developing two models to reproduce the mesoscale feature, such
as strong Kuroshio, Oyashio with 10km resolution(SICAT10)
which will be applied for transient experiment from past to
near-future and downscaling to reproduce the coastal feature
around JAPAN (SICATO02). The model domain of SICATI10
and SICATO02 are shown in Fig. 1. with bottom topography.

For SICAT10, we have carried out the spin-up calculation
forced by the climatological atmospheric condition to examine
the basic feature of the model. Figure 2 shows the sea level
height distribution after spinning up for 20 years, and it is
well represented the synoptic scale feature of subtropical and
subarctic circulation as well as the vigorous eddy activity of the

Kuroshio Extension and tropical frontal region.
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Fig.2 Sea surface height calculated by SICAT10.
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Fig.3 Difference between the 10 year (2003-2012) average of SICAT02 and FORA (upper) sea surface, (bottom) 100m depth, (left) temperature,
(right) salinity.
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Fig.4 Time series of (left) velocity and (right) temperature at off Manazuru, 38m depth in Sagami bay.
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The evaluation of SICATO02 are also conduction by the 2km(test6b): Velocity [cm/s]
downscaling of the ocean reanalysis dataset FORA. Figure 3 lev=38m: time=201OSEP25(snp): fest
shows the difference between the 10 year average from 2003 to 36N ::
2012 on the results of SICAT02 and FORA. Since the observation 140
data is assimilated to the result of FORA and it is considered to 35.5N 1 ::
be actually close to the state of the ocean, the difference seen in "o
Fig. 3 is considered to be the model bias generated in SICATO02. 100
Particularly, large bias are seen in the sea surface salinity from the 35N %
East China Sea to the Japan Sea coast. This is due to the fact that :
SICAT 02 does not contain fresh water inflow from rivers, and 80
improvement of the model is necessary. 345N :

Figure 4 shows a time series of velocity and temperature off 30
Sagami Bay Manazuru, reproduced by SICAT 02. Sharp rise 34N 2
in water temperature is seen with velocity exceeding 60 cm/s at , :’
the timing indicated by red circle. This is caused by the coastal 138.5E 139E 139.5E 140E  140.5E  141E
captured wave propagating counterclockwise in the Sagami Bay Fig.5 Velocity distribution at 38m depth in Kyucho events (Red circle

(Fig. 5), a phenomenon called Kyucho (rapid tide), and it was in fig4).

shown that this phenomenon can be reproduced well in SICAT 02.
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