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Abstract

This paper describes the relation between snow-cloud mode and surface precipitation distribution for central
Niigata prefecture based on Doppler radar observation and analysis. Fourteen cases (from 4 to 21.5 hours) were
selected from 10-day continuous radar observation data (10 to 19 February 2000). We classified the 14 cases into
four snow-cloud modes based on the equivalent radar reflectivity factor (Ze) pattern. The snow-cloud modes were
spreading mode (S-mode) and mountain-slope mode (M-mode) as well as the well-known longitudinal mode (L-
mode) and transversal mode (T-mode). Precipitation of L-mode snow clouds was characterized by a local maximum
extending from the sea inland. The maximum was formed by the consecutive passage of snow bands through a
specific path. T-mode snow clouds brought snowfall with inland maxima, although the radar echoes were observed
both over the land and over the sea. S-mode was characterized by precipitation that continued to cover most of the
observation area. M-mode means that stationary precipitation was observed around the windward slope of the
mountains. Both of S- and M- modes tended to appear at the beginning and the end of a sequence of precipitation
accompanying a cold outbreak. L- and T- modes tended to appear in the middle of a cold outbreak. Mean Ze and
surface precipitation exhibited qualitatively similar distributions in most cases. Surface precipitation amount and
precipitation aloft derived from Ze were compared at 16 AMeDAS observation sites for each case. The correlation
coefficients of nine cases exceeded 0.7. We examined the ratio of surface precipitation to precipitation aloft for each
case and found it to be twice as large in S- and M- modes than in L- and T- modes. This suggested that precipitation

enhancement between 1.6km aloft and the surface was stronger in S- and M- modes than in L- and T- modes.

Key words : Snow cloud, Precipitation amount, Orographic enhancement, Doppler radar
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Fig. 1 Analysis area. The rectangle enclosed by thick
lines is the area shown in Fig. 5. Contours indi-
cate 0 (thin lines), 100 (thin lines), 500 (thick
lines), 1,000 (thick lines), and 2,000 (thick lines)
meters.
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Fig. 2 NIED X-band Doppler radar (X-POL) used for
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Fig. 3  Average of daily new snow depth observed by Niigata Prefecture within 60km from X-POL.
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Fig. 4 Duration, snow-cloud mode and wind direction of each case.
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Fig. 6 Comparison of surface precipitation (AMeDAS)
and precipitation aloft (X-POL) for all cases in
Fig. 4. Precipitation aloft was derived by apply-
ing artificial bias. See text.
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