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Synopsis

We observed the density of newly fallen snow with K-band vertical radar in Niigata

prefecture, Japan. Focusing on the effect of riming on the density of newly fallen snow,

we investigated the characteristics that appear in vertical radar observation data when

riming growth is dominant: an increase in fall velocity and a decrease in the vertical

gradient of radar reflectivity. In the case of graupel dominance, the increase in fall

velocity was observed, and in the case of graupel-like snow dominance, the decrease in

the vertical gradient of the radar reflectivity was observed.
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Fig. 1 The location of observation point (Shiozawa
Snow Testing Station; SSTS)..

Fig. 2 Observation of the density of newly fallen snow

using a snow board.
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Fig. 3 1/13/2022 12:00 — 1/14/2022 3:00. (a) Temperature (black line) and relative humidity (blue line), (b) the density
of newly fallen snow and time — height plot of MRR (¢)Z, (d)WW and (e)SW. The contour interval is (a)20 dBZ, (b)2

m/s and (c)1m/s.
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Fig. 4 1/20/2022 9:00 — 1/21/2022 0:00. (a) Temperature (black line) and relative humidity (blue line), (b) the density
of newly fallen snow and time — height plot of MRR (¢)Z, (d)W and (e)SW. The contour interval is (a)20 dBZ, (b)2

m/s and (c)1m/s.
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Fig. 6 Snow particles size and fall velocity distribution by Parsivel2. The color is the number of particles of each bin.

The curves arein the figures are empirical relationships of lump graupel, graupel-like snow of lump type and unrimed
aggregate (Locatelli and Hobbs, 1974). (a)1/13/2022 13:36 — 14:36, (b)1/20/2022 17:23 — 18:23.
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Fig. 7 Images of snowfall particles recorded by G-PIMMS. Brightness and contrast are adjusted by 40% each to make
the shapes easier to see. (a)1/13/2022 13:36 — 14:36, (b)1/20/2022 17:23 — 18:23.
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Fig. 8 Relationships between the density of newly
fallen snow and (a) average fall speed at 300m altitude,
(b) Z(—15°C)/Z(—5°C). Blue plots are cases shown in
Fig. 2, 3,5 and 6.
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Fig. 9 Relationship between Z(—15°C)/Z(—5°C),
averaged fall speed (W) at 300 m altitude and the

density of newly fallen snow (p).
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