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We have performed highly resolved LES simulations for thermal and wind environment in MM21 district in Yokohama, JAPAN.

The used simulation model is MSSG (Multi-Scale Simulator for the Geo-environment). The spatial resolution is about 5 [m] in

horizontal and vertical axis. We have also performed the particle trace calculations in order to investigate the route of wind. We

have found the cool wind is warmed/heated up as flowing into the district. In order to trace the wind flow and capture how the heat is

transported by it, we are developing a novel fused visualization technique applied with the particle-based volume rendering and the

line-integral convolution methods.

Keywords: Heat island, Particle trace, fused visualization

The thermal environment in urbanized area gets more severe
because of the urban heat island in summer season and the
Global Warming. Collaborations between scientific researchers
and local government officers could contribute to make social
plans or implementations for addaptational urban development.
Here, we have performed highly resolved LES for thermal and
wind environment in MM21 district in Yokohama, JAPAN.
The used simulation model is MSSG (Multi-Scale Simulator
for the Geo-environment) in order to analyze the environment
in downtown area. Figure 1 shows the area of the simulation.
The area size is about 4 [km] square and the spatial resolution is
about 5[m] in horizontal and vertical axis. The color represents
the land use with 5 categories. Figure 2 shows the spatial
distribution of the air temperature [1]. The temperature on the
sea and rivers are relatively cooler than that on the ground.

Next, we have performed the particle trace calculations in
order to investigate the route of wind. The used algorithm is 4"
order Runge-Kutta method in time advance, and the wind data
are interpolated in space and time. Figure 3 shows one of results
from the calculation. The tube represents the flow path from sea
side (sea-breeze). The color on the tube shows the temperature.
We have found the cool wind is warmed/heated up as flowing
into the district.

When visualizing datasets of meteorological fields
downscaled to urban area, volume rendering (VR) which can
take three-dimensionally complex shape and configuration of

buildings into account is one of the effective methods. In this
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challenge, especially, our aim is not only to three-dimensionally
visualize each of wind speed and temperature fields in MM21
area individually, but also to visualize a combination of them
and to capture how the temperature distribution changes
depending on the wind by using fused visualization technique.
Here we apply particle-based volume rendering (PBVR)
[2] with the fused visualization of both of the wind speed and

the temperature fields. This method can be expected to reduce
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Fig. 3 Partlcle path (tube) and temperature distribution.
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Fig. 4 Conceptual figures of the present visualization.
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