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Prediction of Poor Visibility due to Blowing Snow and its Verification
— Application to Measures against Blowing Snow Disasters by Niigata City during 2010/2011 Winter —
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Abstract

The National Research Institute for Earth Science and Disaster Prevention has been developing a Snow Disaster
Forecasting System (SDFS), which involves the forecast of poor visibility caused by blowing snow. From the forecasts
of air temperature, wind speed and snowfall intensity by a regional meteorological model, visibility reduction is
estimated taking the development of blowing snow into account. During 2010/2011 winter, a forecast of poor visibility
for Niigata Prefecture was performed. Severe snowstorm occurred within Niigata City twice in January, 2011, and the
predicted visibility change almost agreed with the observation during both snowstorms. Niigata City has applied the
visibility prediction to the management of municipal roads: when the possibility of seriously poor visibility is predicted,
the road administrator closes the road to traffic after examining in situ the road and weather conditions and if necessary.
Some municipal roads were closed according to the above procedure during two snowstorms, which demonstrated that
the prediction of poor visibility due to blowing snow is useful to prevent blowing snow disasters.

Key words : Poor visibility, Blowing snow, Snowstorm, Prediction, Measures against blowing snow disasters

| =025 )

{E%I fad s Lizds DR TArALWD, £%5 T
.w? Mz~ BRI L BT AL LTS, TR 18
FREOCE, 12P 0% §ARERE B, HOL
WERE ’Cﬂ‘é’“&ﬁioff\? W ElpME S L.
2009/2010/&?3 i, &7 A i&hgj’(%fﬁ?ﬁiﬁii
bf&h?ﬁ?fj iablf90/‘1 DE BN B2 295
WEXTNHE LD, MEX0 TI3AaAw &3
1Ay : SLNOL §: \_J:U“'K’?;J\\?ﬁ\gf[':' Liz. £k, 74X
(20102011 X 3P) &, o g R ch Y %
BT S FEHE BT AF TN E L, MR N OS2
ENTHEBHHFME Ul
212, A PRI 2 T B0 65BN,
FROEDICTEFE RS ELRELGTOE GAE ORITH

BT

THHONGWN. e, YFERRFTHET22L6
%&%6 :@&ﬁ@%ﬁ@/ﬁﬁﬁﬁﬁfﬁéiﬁﬁg

KR D|E &2 <o, X452 IKHIT29%%n
R U7y 7 Ring xﬁ’(@ D, MDHHENTHD LT
ABND.

%Kﬂqqﬁ?%ﬁmzwiﬁmv7h#ﬁtﬁ?é
foic, %, WE, BH, EHEOPMVREOTIEE
2RV, VIETHE TR AT LD - kL EED
T V. AT, Eﬁ\'%&%m e RN
T L DR BRI, HRT a‘ow‘%wi'“ HDRE
ek EED R EEAT.

2 P LMD P

RE LD T OTREF I, BNRIHE T

A

SRR P e gl Ry —

— 103 —



SRR A e % AR p L4750 20124 2

BARIDRRT —%
C==n="|

(stromE - BEEESTEEOFA )

(mmzneen )= Y

mxm%gﬁ%m%m)

D'XEUJ%E’E:T-")I/
EH‘@E&EE?)L

(#tonrmsBOTH )

4

(tomEsBOTH )

Y1 MELIMEFITOVE IO
Fig.1 Flow chart for predicting poor visibility
due to blowing snow.
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Fig. 2 Schematic of blowing snow development due to
the erosion of snow surface by snow particles
colliding with snow surface.
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Fig. 3 Relationship between fracture rate and wind
speed (a), and that between accumulation rate
and wind speed (b) when snowflakes collide
with snow surface. (a) and (b) are modified from
Fig. 10 and Fig. 11 in Sato e al.'?, respectively.
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Fig. 4 Relationship between visibility during blowing snow and
air temperature. The parameter is the wind speed at the
height of 4 m and the relationship is for the case of blowing
snow which is not accompanied with snowfall.
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Fig. 5 Example of predicted visibility distribution at 11a.
m., January 16, 2011 for Niigata Prefecture (a) and
its enlargement for Niigata City (b).
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Fig. 6 Locations of the meteorological and snow
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observatories in Niigata City (See Table 1).

#1 5:‘)?}"5%"'1"1‘ DF &@%@Ej}g”)ﬁ:
Table 1 List of the meteorological and snow observatories

in Niigata City.
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Fig. 13 Example of an e-mail on cell phone

showing the warning level of poor visibility
for eight wards in Niigata City.
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Fig. 14 Time series of the ratio of the area with the

predicted visibility less than 100 m to the total
area in Kounan award on January 16, 2011.
Arrow denotes the period when dangerous roads
were closed.
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which were updated on 4 a.m.
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