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Characteristics of Types of Snow and Constituent Snow Crystals from Two
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Abstract

Two extratropical cyclones passing along the Pacific Ocean side of the Japan Islands around February 8 and 14,
2014, brought heavy snowfall and serious damage to the Kanto—Kohshin area. During the snowfall periods of
the two cyclones, we carried out radar observation, continuous measurements of the size and fall speed of the
snows, and observations of constituent snow crystals at our Falling-Snow Observatory in Nagaoka City. The
observations revealed that in both cases the main snow type was an aggregate of plates, cross plates, and bullets,
which grow at temperatures lower than —20 °C. This differs from what we generally observe during snowfalls of
the winter monsoon. The radar observations also revealed that the heights of the highest echoes were 5 km or more,
which is higher than the heights, 4 km or less, observed during winter monsoon. Data analysis with a mesoscale
meteorological model showed that temperature was lower than —20 °C and relative humidity was higher than 90%
(ice supersaturation) at high altitudes (above 5 km) and that the high humidity region expanded to lower altitudes
as the cyclones approached, which satisfied the conditions for formation and maintenance of low temperature-
type snow crystals. Moreover, it has been suggested that these low temperature-type snow crystals are related to
the frequent occurrence of avalanches in the Kanto-Kohshin area, as evidenced by a previous article that reported

similar events.

Key words : Avalanche, Radar, Snow crystal, Types of snow, Winter extratropical cyclones

1. Bk TOYLLEC 5, 2014).

20141Et 2A8YBLVI4T 29 LT, Wb Z D ﬁfb‘& E ORFNIESE 2 o tkd F Ok

SEEEE O ELANS T 2O FE 2 NFEE T B P, 6 oBEIcEBE N
9\1;%1/71. EVDDTHT OAHS ITIE OES =2 Kﬁtfb\ﬁ “*[“?@LF”%“FH NP5 — ()
HH LERABICIITATLRS R ENTE 2 F25
Lau%fﬁf; aEEHZH6L, TORA, TELDOR SIRC £9%) THALNTZ. %‘iéf%bi:hif@;
SR, SHOIXRIEE THERREIEL ENoEe ERORER I, FFOLEE Y
7‘; (Fo5, 2014). 209 T HKTIEZ L WEFR AEETLONSE R R EY L«&Lt@“h% A

*

S N AR R A R PR 2y —

F. 2% Snow and Ice Research Center M"$#7 & L T



o SR A L N D 494

EREBHZEEDRENT ENDZEERHEL TN
2. TI T OREIZBNVWTD, BFIIH-T
WEBEQRE - 5 AR O jek T T
FTILKBE T OEME PO O5E B %10 >
t FNHITE ST, BEOR FEI gy

, BERTEERTIEGHICHTIEEERT
L&#T%t.it,%b<@£ﬁm@;%?éh
Tmév—ﬁ—?ﬁﬁé Eicaa D A R EE

@‘éfz‘)\z‘)\@ ERDHFIER/DHIEDTEE.
bﬁ\‘r‘) B BEHENWDHEWIFTTZECIL 28
HaEABEIEICKDRENDHD, bloInkE
RSN DT E, TSI ITRNHE
(5 27 DEFD LANTT B O R~ D BN FITR
LTWaEFALNDSZ EMDS, &5 N5BENT
2L ﬁfi%é@ *ﬁﬁmﬂmﬁ%w%ot
?Tm@”ﬁaﬂ DNTZZIZ#HE 5.

2. BRIy
& I¥IL SIRC TOX FH k5 ﬁﬁ@df b
7=. "'YF WAE HO- BeInd 4L 20z, B
*#ﬂfﬂ?%Tw ﬁﬁ@fﬂ@#ﬁ P B
IV (a5, 2004), v X)) RXY—T
5@%#%? éﬁﬁan%&maﬁa,mwx \
TICRBIHERY I EORTERNE DN, T
®HTL—%— L —%—iZ
39°

X BB EE N,

38
ar
36

35' B )

1 0 500 1000_1500 2000 2500 3000 3500
136° 137 138 139" 1407 141 142°

Y1 ERET GRS D), K% (SIRC) D& YA
EAR(PFELE ) D H

Fig. 1 Locations of the Snow and Ice Research Center (SIRC),
Niigata local meteorological observatory, and Kofu
local meteorological observatory.
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Fig. 2 Locations of the two cyclones shown in the weather charts

for 09:00 JST, Feb. 8 and 14, respectively.
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Fig. 3 Radar echo (reflectivity) along east—west cross section centered on the SIRC (0 km on the horizontal axis). Parts A and

B correspond to the cases of Feb. 8 and Feb. 14-15, respectively. T1 indicates the time at which a reflectivity of more
than 10 dBZ first appeared at an altitude higher than 5 km, T2 indicates the time at which the echo reached to the ground
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heights commonly observed during winter monsoon.
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Fig. 12 Air temperature (dotted line) and the relative humidity (solid line) above SIRC estimated with the non-
hydrostatic model MSM developed by JMA during the two cyclone periods, Feb. 8 (upper) and Feb. 14-15
(lower). The zones colored with gray correspond to portions with humidity higher than 90%.
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