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A Case Study of the Local Downslope Wind “Hira-Oroshi”
by using Numerical Weather Prediction Model
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Abstract: To protect running trains against the strong crosswind "Hira-Oroshi", a typical downslope
wind in the west coast of Lake Biwa along Kosei line, wind fences have been installed on either side of
the railroad where strong wind prevails frequently. The purpose of the present study is to examine the

effects and loads of wind fence. We have chosen for the case study of the event that the train operation

was suspended due to strong wind on 27 December 2016.
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Fig.1: Geographical location of Kosei line (thick line).
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Fig.2: Surface weather map at 0900 JST on 27

December 2016 provided by Japan Meteorological
Agency.
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Fig. 3: Computational domains 1 (depicted as D1), 2

and 3 in the present study.
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Table 1: Model settings and WRF physics

parameterization schemes used in the study

Model WRE/ARW ver3.7.1
_ D1 | 121X121%50 | 4km
Number of grid,
_ , D2 | 121X121x50 | 1km
Horizontal resolution

D3 81X 81X50 | 500m

Cumulus scheme

none

Microphysics WSMB6 (Hong and Lim, 2006)
SW radiation RRTM (Mlawer et al., 1997)
LW radiation Dudhia (Dudhia, 1989)

PBL scheme MYJ 2.5 level (Janjié, 1994)
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Fig 4: Time series of wind speed and wind direction. Temporal changes in wind speed (top panels) and wind direction
in degrees east of north (bottom panels) at the Minamikomatsu location for the AMeDAS observation (gray lines)
and simulation result (black lines). Broken lines in wind speed denote the 10-minute maximum wind speed of the

observation.
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Fig. 5: Horizontal distribution of potential temperature (shaded) and wind (vectors) at 950hPa level from 0600
JST to 1500 JST on 27 December 2016. The Kosei line is denoted as the black line.
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Fig. 7 Meridional-vertical cross section of potential temperature (shaded) and wind (vectors) at
Minamikomatsu (see Fig. 8). Location of Minamikomatsu is denoted as the triangle.
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Fig. 8: Horizontal distribution of potential temperature at 950hPa level (shaded) and surface wind (vectors)
at 10m height above ground. Topography around Minamikomatsu located near Omi-Maiko station
(depicted as the circle) is shown by the height contours drawn for every 400m. The Kosei line is denoted as
the bold dashed line. Lake Biwa shore is depicted as white line.
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Fig. 9: Temporal changes (vertical axis) of surface wind
speed along Kosei line (horizontal axis). Dots on horizontal
axis indicate station locations. Wind fences are installed in
thick gray line in horizontal axis. Takashima tunnel is
depicted as thick black line.
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Fig. 10: Relationship between Kosei line (horizontal axis,

see Fig. 9) and the accumulated hour excessive wind

speed above 15m/s (vertical axis).
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