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Future information-aided society would largely rely on high-performance computing technologies. We have been developing a
powerful multiscale weather and climate model named the multi-scale simulator for the geoenvironment (MSSG), which can provide
high-resolution information for local society. This year we have implemented a river discharge model in the ocean component of
MSSG for better representation of coastal ocean. A detailed cloud microphysical model has been implemented in the atmosphere
component for the investigation of thunderstorm development. The visualization technology that converts the simulation results into
useful information for local society is also a key for the information-aided society. An efficient visualization method for handling

large-sized data generated by high-resolution simulations has been also developed for better use of the simulation information.

Keywords: multi-scale simulation, river discharge, spectral-bin cloud microphysics, realistic visualization

1. Multi-scale simulations for ocean-earth information
1.1 High-resolution ocean simulation with river
discharge
Most of the major metropolitan cities are located in coastal
areas. Better representation of coastal ocean is essential for
better forecast information for society. The coastal ocean can
be influenced by the river discharge, which is sensitive to the

rainfall. This year we implemented a river discharge model in

MSSG-O, the ocean component of MSSG [1], and performed a S 1307 | 1208 | 1309 | 130
high-resolution ocean simulation for Tokyo Bay. The horizontal

resolution was 200 m. Figure 1 shows horizontal distributions of

surface salinity in the Tokyo Bay. The observed distribution (top)
shows a large latitudinal gradient, which is not reproduced by
the ocean simulation without river discharge (bottom left) while
well reproduced by that with river discharge (bottom right). This
confirms the river discharge is influential in the bay-scale ocean

modeling.

W TIAE LIATL AOTH S LN TR 1A 1WE 199 1T

1.2 Thunderstorm model development . 1Hw1dﬂ ‘_';'“'f ot ity (PSUY 11 Tokvo B
. .. 1g. orizontal distribution of surface salmit i lokyo Bay.
Numerical weather prediction model can be a powerful tool & o v ( .) . Y i Y

The observed distribution (top) shows a large latitudinal gradient,

with which to predict thunderstorm electrification. Riming which is not reproduced by the ocean simulation without river

electrification is the major source of the charge generation and discharge (bottom left) while well-reproduced by that with river

precipitation particles carry the electrical charge. As particle discharge (bottom right).
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sizes are relevant for those charge processes, the spectral-
bin cloud microphysics model that explicitly calculates the
particle sizes can be a promising tool for the investigation
of thunderstorm development. The full spectral-bin model
developed in Takahashi (1976)[2] has been implemented in the
MSSG. The model has been tuned for the new Earth Simulator
system. As an validation of the presently integrated model, we
performed a high-resolution three-dimensional cloud simulation
for comparison with the numerical results in Takahashi &
Shimura(2004)[3], in which tropical rain characteristics and
microphysics in a three-dimensional detail cloud model was
discussed. Figure 2 shows the surface radar echo intensity and
flow velocities from Fig. Sa in Takahashi & Shimura (2004)[3]
and from the present MSSG simulation. Both results agree well
each other, indicating the reliability of the presently integrated
MSSG model.
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Fig. 2 Surface radar echo intensity and flow velocities from (top) Fig. Sa
in Takahashi & Shimura (2004)[3] and (bottom) present MSSG

simulation.
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2. Realistic representation of numerical atmospher-

ic clouds

Realistic visualization can often be useful for evacuation
decision making. For example, people may easily decide
to make an evacuation action if a realistic visualization of
predicted thunderstorm clouds is provided. Here, we propose a
visualization method for realistically visualizing atmospheric
clouds simulated in high-resolution cloud simulations[4]. The
method simply determines the color and the opacity of clouds
independently from only two physical quantities; the downward
shortwave radiation and the cloud content. This simple method
enables us to obtain realistic visualizations of clouds from three-
dimensional large-sized data from high-resolution weather
simulations within a short time on a consumer computer.
Figure 3 shows visualized clouds with a primitive method and
the present method. The present method provides shades on
clouds. The shades give us the information concerning the cloud

depth, leading to realistic representation of clouds.

Fig. 3 Visualized clouds with a primitive method (upper image) and

the present method (lower image). The present method provides
shades on clouds and the shades give us the information
concerning the cloud depth, leading to realistic representation of
clouds.
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