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Numerical simulation model for snowdrifts tracing snow particles
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We have developed a numerical simulation model to estimate snowdrift distribution during a drifting snow event.

The model uses the lattice Boltzmann method as a computational fluid dynamics solver. Using the estimated wind

profile by the lattice Boltzmann method, velocities and trajectories of each drifting snow particle are predicted. This

model has succeeded in estimating snowdrift distribution around a simple ideal fence which agreed with the observed

red results quantitively. We also investigated the impact of bottom boundary changes due to snowdrift formation

during a drifting snow event on the subsequent snowdrift distribution with the model because the model was suitable

for applying complicated boundaries such as snowdrift structures. As the next step, we plan to estimate snowdrift

distribution over mountainous areas and around realistic snow fences on roads (129 words).

1. 1XC®IZ

WE LT, HMERmIIEVEDL > T-FRiH 50
RS R 2N IR AT O EUC & 0 BBET 5 Bl
Thd, REIZKL > TEE LI-Th 11, EEY
R X > TRHBIZR A TS F 2 BT C iR
L, RETEEVZRKRT H, RELEOHA%E
BUES I 2 b—2a T 5720121F, JRds LU
(Rt SR= c1 VAR RUAL 1IN 7 N0 v (R ol o s R RN
HETHD, BREZ, BHEITDOLEY, RETEE
DT EBIEY S 2 v—a T 5ET OB
%6 T X 7=(Tanji et al. 202101; Tanji et al. 20231%;
Tanji 20248, AFEFK Tix, BT L7I2ET L O
& B2 M E 0 123 1T 2 BARFEBR O FH R IR
DWTRET 5,

2. AR LEREEEVET VO

BAZE L72R&E 72 0 7 Uik, BUEm ARG
& BRI R & THERL S AL, 3 RotZEMIC IS
2 JEGE S L Ok O A T T 5,
BAEFAARF R T, #&R LY < U IEDLBM;
McNamara and Zanetti 19984) % v CJEGE % 5154
T %o LBM I3, (ARG AR - 03 B 5y A7 BE B 2
< Z & TR DB 72 % 3R 6 2 BB A
FHRETH D, WAL &< BHER T E
WA LT W E W R RN D D, AET LTI,
3RTC 19 FIROEE MK ETFHIL, 727V
v KA —)L@i#i% Smagorinsky €7 WEICHE
T 5, sHEEFHEBEILZSom TH D,

TR FFHRE IR, BUEVRARG TR O FH R R

ZREA LT, TR FOHEL L Z 7 77
¥ =2 W T HIF % (Nishimura and Hunt 200000, &t
HAR LT DOEFERF 1 DH2D 1~2 fakd
& L7ERESH T D, RETR 1L, FHAEHE
WOR ELGHATHHO L FREIZ X FEE
MOHROCHTHORH 5, RRERFBIELRE
2FE 0 OFMEIE, FHREBEARE ORI & SO
Tif EOREHEIKAT D, ARERF1HED D
WIREEEICE R LEE, VAT RLGDS =X
NX—ZFFONRNTHEET 200G 2 W2,

3. EFILDFERE

Tanji etal. 2021)i%. Z DFFT /L% AU TZER 7R
L OHMZRME DV ICR SN HAREIZE Y 25t
L7z, REEFE 0 0MHORESIE, BHSTHF
FROREFR EEMMIC—E LT, £, TR 0L
BROFER NS, EOE SN HIA L2 BRI 53K
XTEFEVRAKICEGT A0 EH LN LM 1),
Tanji etal. (2023) Tl&, EF /DY M4 TR
IZHARD 72D, MO RE ERLRERL T DOFRA &
EEMEFROSFMELE LIz I ab—va URE
M STz, HEESNIZREIZF D oAk, BT
BH SNTAERE XL —F L2 2), FrZ, HHZ
X LT LRI SN AR EIZE D O KA S
R K E S ONENBRRE R EEEGHTH o7,
ZOETFITHASHTWS LBM 1%, B
BEREICBWCEAEETH D &0 ) FiE1H 5
728, Tanji (2025)I%, RE7ZFE D OFERICE D K
MR R OZAC DR X 72F 0 /i ds L OYRD



52 DB ETRE LI(K 3), ERiT, BSE
FROM, £ 1.5 m O, THEICERREZ £t
3 RIS LTz, O/, REA X
NRORE72FE VBRI Y O IKESRERAOZEEE
B LGA. MHoxh L TR Mo E 7220 235

KDL VWIHFERBE LT, Mo E TR, it
DOFEFIC L > TRHERN R o7, FlxIX, Kk
ROBENEEZE LT 85E, & SEROME
DO TIIRETEE D Z W KT 252D 72>
STe—7, FEICKMZ oMt £ TlIkE72
F Y &S EKEHE S T,

(a) Snowdrift profile along y = 2.5 m
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(a) Snowdrift distribution
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(a) Two-dimensional fence
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