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Fig. 1: Transitions from isothermal states to the equilibrium temperature profiles through
radiative processes: (a) without and (b) with a convective adjustment. Dashed lines show
transitions from a cold isothermal state of 170K and solid lines those from a warm
isothermal state of 360K [1].
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Fig. 2: (a) Horizontal and (b) vertical distributions of reflectivity of storms as observed at
2146 and 2153 JST, respectively, by the Doppler radar at the Meteorological Research
Institute (MRI) in Tsukuba [3]. The reflectivity is indicated by the color bar in the unit of
dBZ. The regions with strong vertical vorticity (mesocyclones) are indicated by open

circles in (a).
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Fig. 3: Structure of the simulated storm at 70 min :(a) horizontal distribution of the rain
water (color shade), vertical vorticity (contour lines) and horizontal wind vector (arrows)
at the height of 1km, and (b) vertical distribution of rainwater (color shade) and vertical
velocity (contour lines) at y=24.75km[5].
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ARPS(Advanced Regional Prediction System) Ver. 4.5.1 [4]
3

Fig. 4: The southeastern region of the simulated storm viewed from the north-eastern
direction at 130 min. The region has a dimension of 11km in the north-south direction, 6km
in the east-west direction and 4km in the vertical direction. The gray color shows the
region of cloud water larger than 0.1g/kg, the purple color that of rain water larger than
2.0g/kg and the red color that of vertical vorticity larger than 0.02s-1. The brown curves show
the surface streamlines [6,7].
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Fig. 5: Twenty minutes - backward
trajectories of air parcels which are located
at the height of 275m near the simulated
tornado-like vortex at 130 min [6,8].
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Fig. 6: Geostationary Meteorological
Satellite (GMS-5) infrared image of the 05
polar low at 0500JST on 22 January 1997.
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Fig. 7. The structure of the simulated polar low at 0500 JST on 22
January 1997. The green color shows the 271.5K surface of potential
temperature. Horizontal distribution of vertically-integrated snow is
shown by the color on the sea surface, where warmer color shows larger
intergrated snow [9].
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Fig. 8: (a)Simulated horizontal distribution of the vertically-integrated total water ( a sum
of snow, graupel, rain, cloud water and cloud ice) at 01JST on 22 January 1997. This result
was obtained by the 16 hours simulation using 2km-resolution MRI-NHM initiated at
09JST on 21 January 1997[14]. (b) NOAA-12 visible image of the polar low at its initial
stage (1308-1321 JST on 21 January 1997. Hokkaido island is seen near the upper-right

corner.[9]
2km
Fig. 9 20m
Fig.9(a)
50km
24m/s Fig. 9(b)
800W/m?
5km 200m
2.5x 107%™ Fig.10(a)
Fig. 10(b)
1000m

149

(Fig. 9(c)) Fig. 8

Fig. 9(a)(c)

(Fig. 9(d))
Fig. 10
25
1/5
0.6m/s
©



Fig. 9: Horizontal distributions of (a) surface pressure ( contour lines ) and vertical
vorticity ( color bar ; 104s1), (b) horizontal wind vector ( arrows ) and its magnitude
(color bar ; m/s), (c) vertically-integrated total water ( gray scale ; g/m2) and (d) sum of
surface sensible and latent heat fluxes ( gray scale ; W/m2). The thick lines in (c) and (d)
show the region with vertical vorticity larger than 5x 104s-1[16,17].
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Fig. 10: Zonal-vertical cross section through the center of the polar low at 05 JST on 22
January 1997: (a)vertical vorticity (104s1),(b)vertical velocity (m/s),(c) total water
(9/kg),(d) condensational heating (K/hr). The solid lines in (b)-(d) show the region with
vertical vorticity larger than 2x 10-3s-1[16,17].
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