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Regional Characteristics of the Riming Growth Process

of Snow Particles

Toshio HARIMAYA, Toshitaka SAWADA and Naotoshi KANEMURA
(Received December 17, 1998)

Observations of snow particles were carried out at two different areas on the Ishikari
Plain, Hokkaido : at Iwamizawa, an inland area, from January to February 1991 ; and at
Shinoro, a seaside area, from January to February. 1992. The structure and behavior of snow
clouds over the study areas were observed by dual-polarization Doppler radar.

Differential reflectivity (Zpz) was estimated by analyzing the data of dual-polarization
Doppler radar to be about zero over 50% in mixing proportion of graupel particles. A
comparison of Zpg in the two study areas indicated that the riming growth process was more
predominant in the seaside area than in the inland area.

In order to study quantitatively the riming growth process of snow particles, the amount
of rime was measured as the riming proportion. On the basis of the riming proportion, it was
clarified that the riming process plays an important role in the growth of snow particles in
seaside areas, whereas its role in inland areas is not so important.

The relationships between the riming proportion and updraft over the observational site
and between the riming proportion and growth stage of snow clouds were analyzed in order
to determine the meteorological conditions that control regional characteristics of the
contribution of the riming process to the growth of snow particles. It was found that the
riming proportion is greater under meteorological conditions such as an increase in maxi-
mum updraft over the observational site and during the developing and mature stages of
snow clouds.

The maximum updraft over the observational site and the frequency of developing and
mature stages of snow clouds are greater in seaside areas than those in inland areas. These
observational facts explain why the riming process plays an important role in the growth of
snow particle in seaside areas but not in inland areas.
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Fig.1. Location of the observational sites. Solid circles represent
the observational sites of snow particles.
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Fig.2. RHI images of Zpr along the line of Shinko (radar site) to Shinoro. Solid
triangles represent the observational site at Shinoro.
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Fig. 6. Relationships between snowfall intensity and riming proportion at Shinoro
(left side) and Iwamizawa (right side).

FLZ&Ex 191 EDERRDy — A2 D TFXDH Fig. 6 DEDRTH 5. BEOHE
R & DI, BEBEIR 42 EERFFEOTRIKES 5T 50, SERIREERE
BNV & B THLERFGTHEIROYFMZ DI EINIEA LD -7z, THZ L3, NEROBES
T3, BEBOBTICHN, BEWEHIEV & E TOLRBNFOERIMIEREAENH £ N &F5
LTwinwZ E&RLTW5S,

INLEDZ ED b, NERTIZEBEATRICHSN, BERFOZRMIERRBEIZE&L T in
EVWZDE ZNZEENDOETEL DL Table 1 TH2, ZoEicL b s, WEBHERRT

Table 1. Riming proportions at Iwamizawa and Shinoro.

IMING PROPORTION
OBSERVATION SITE 0% ~50% | 50%~100%
INLAND AREA NUMBER OF DATA 92 84
(IWAMIZAWA) RATIO 52.3% 47.7%
SEASIDE AREA NUMBER OF DATA 139 189
(SHINORO) RATIO 42.4% 57.6%
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