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A study on mechanical snow throwing and operational strategies
for enhancing the usability of Snow-Flowing Gutters
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Nobuyoshi Konishi!, Toru Yoshida?, Yuka Mihara', Shinji Takimoto?, Junichi Sakashita®,
Takayuki Ishihara® Fumihiro Hara', Kimiyoshi Kurauchi'
Corresponding author: konishi@decnet.or.jp (N. Konishi)
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! Hokkaido Development Engineering Center, 2 Docon Co., Ltd.,
3 Hifumi-Kitamichi Co. Ltd., “Iwata Chizaki Co., Ltd.
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Utilization of “Visibility Information for Snowstorms” in the event of the storm

B —hut, ORE B, RE R
Ikku Koshikuni',Satoshi Omiya',Hirotaka Takechi!
Corresponding author: koshikuni-i22aa@ceri.go.jp (I. Koshikuni)
VTR S AR SET
! Civil Engineering Research Institute for Cold Region Public Works Research Institute

The Civil Engineering Research Institute for Cold Region has been experimentally providing current and forecast
information on visibility during snowstorms in Hokkaido on its Internet site “Kitanomichi Navi: Visibility Information
for Snowstorms™ . In the winter 2024/2025, a questionnaire survey was conducted on the Internet site to understand how
users actually use during snowstorms. As a result, about 90% of users who answered that they use the service for purposes

other than gathering information responded that they would change their behavior.
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Hand-on exhibition on diamond dust (ice crystal) in museum
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Kazuhiko Hiramatsu', Tetsuya Hombe!

Corresponding author: hiramatz@gmail.com (K. Hiramatsu)
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Snow scroll in Hokkaido 2025

fE ASEA LS, iR BE
Yasuaki Nohguchi'-*, Kaoru Izumi*
Corresponding author: nadarenja@snow-eaters.com (Y. Nohguchi)
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ABESED, St B —A — 2 =X, HASE R

! Kanto, Chubu and Nishi-Nihon Branch, the Japanese Society of Snow and Ice, > Hokkaido Branch, the Japanese Society of Snow and Ice,

3YUKIKEN Snow Eaters Co., Ltd, * KANKI Co., Ltd

We report on rolls of snow, snow scroll, that form on car windshields in Hokkaido 2025.
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Pedestrian’s slip and fall accidents on the icy slippery roads in 2024/25 winter
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Yasuhiro Nagata', Mami Tomita', Yuka Mihara!, Yasuhiro Kaneda'
Corresponding author: nagata@decnet.or.jp (Y. Nagata)
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Questionnaire survey of pedestrians who experienced falls
on icy roads during the 2024-2025 winter season
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Visibility classification from onboard camera images using Al trained
with multiple fixed-point surveillance cameras
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EH&EIE “BRK” [CE->T2{BhD

Snow crystals are created from "cyclo-water"
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Frost flower formation experiment in a sea ice tank installed in Shimo Rikubetsu
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Variations of black carbon concentrations in snow sampled at 4 observation sites in
Hokkaido during the 2024-2025 winter
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Concentrations of black carbon (BC) in snow, which are estimated from light-absorbance of Light-Absorbing Particles
accumulated on membrane filter, were obtained by snow-sampling at 4 observation sites in Hokkaido during the 2024-
2025 winter. Time and spatial variations in snow BC concentrations were reveled, which seemed to be affected by
atmospheric transport in Japanese winter. Additional data of BC concentration in atmosphere and analyses about BC

concentration in snowfall and contribution of snowmelt may help to understand about definition processes of BC

concentration in Snow.

1. [FLC&HIZ
1. 1 SHAORE

FEERMITH D ALHEIZ BN T, FRT 3
SEFICEDY OENEETH D . filxE,
BT HIVUTRIED O TR 2, A% —355C
BITATEEOK TR Z ZNTRET 5.
T 7o, KERORENEEZE 25 ETKEIROMS
BRPE T EBERBEFE LD 3, ZoZ b, @
FEFINIHESAIRICE > TEERBERES 2 5.

MEFRICAD e FEO—DICHELEET
ABFETOEND. 209 HAAL ATHIEINIZA
— 7 —Z?D SNOWPACK 13, JefThFgEic B 1)
HREEDFER, AARTOFIHIZBN TN DD
FENER SN TWS YD, 22 THxlE, Zhb
REERICE T HORARCHESICET 2 M &
&2 HAUT, 2023-2024 AEA W HALIRIC BT
HIEEBM A B L7z 0.

15 5 N BLUHE F2 oW T SNOWPACK (12 &
LZHBHELZFER LI A, SRTHOMST
% SNOWPACK 7233 KEHAM 3 2 7 23 WL 5 4
2. ZOERO—>L LT, SNOWPACK (25
FAEMmMRATR (TARR) &t AR
BER A EEDILD.

1. 2 AHEOHEHM

SNOWPACK TlE, AN L7=RGT — & &Kl
FEE O BN GE ORI LA FHE SIS, 2
CCHAIMEBEORELRBJR L 725 DR, “Bo
HR TR T 5 7 AR KRBT,
EREET VHEARTHHRE S 2.

EoHEE b T HRINEZT 2 v L
(Light-Absorbing Particles: LAPs) (ZB8 L Cl3, Az
WAL LT D EKEICE 2 DEEIZHONT,
FKTNRK T 4 — NNy 7 %20 LTIERELES)
~DEBOBEING ZNE TIZEL OiFEwmN 72
ENTWD o —JGclbifgiE e EEEHESE O
s 12 35 1) 2 BT W TUE, KRBT RENIEFT
ZHlE LT ALIR C ORI 72T EE N H D
20D, FRPN T EF DR <, RIS
REZEI AR I BT 2 I X R S 72 B 70,

O XD e ED DAL, AT S
LAPs OFEE R EE ORFZEM /340 DFERES®, TV
RRE(L N LIS ~D %8, £72 LAPs DK
KA NS T LAPs REORZEM A E %
DB AREL, SONT-MRAEEELEEET L
74— KRy 7352 L2HBETD. Nig
TlX, 2024-2025 FAHOBIRFE R AL RET 5.

Copyright©2025 A% HEHTEN B AT K Y=
The Japanese Society of Snow and Ice



BMEEDEIR  Nod4 (2025)
Annual Report on Snow and Ice Studies in Hokkaido

M 1 ALBRIC

2. F&%

2. 1 #BAFE

FLIR T1E2023-2024 41 & [RIER ICFE S EH & &
BRERRER LB L7 YDz, $ﬂ%iﬁ
TCACFES RN, BEEEEaiN, B XU0HEsE=
#yfuyf%ﬁﬁm_%mbt.ﬁﬁﬁi,ﬁ
EEBETITICHRE LERZEEL LT, EA
HAFIZKDEA LT T AREEBELE 3 BIZ
EOBBBRMNS, BICk-TRBEZFRZED
BB 2572 (M 1a). FEEWmEH EEE =T
Yo7 N oONTIE, BEE 1 BRI CH
EEENOHEGICD LB A E CEi L, %
FIZHONTIE AT v L ARG R~ 5 —149)
ERAWT, ERESOa T A 1 KU ERRL-
(X 1b). 2B WAL B3 25EmE, K
FEIChRBEOBA DI L 2B ICTEREIND.
gl ooz, By 1 MCBET 5
BEOR LI AME—h— é‘»:ﬁt%ﬁﬁ’] TEXE

-
o

. R )Z.;&
/ P e
s -\

HRIEHA

AR
g/ LA A

"E 2E ]
(] [E] [m]

LR 43.0812  141.3336 12 {Ei/ it

LAMB
(LA L)

MBIl 437881 1423466 107  BE/mEiM 2% 2/,

EL] 43.3287 141.8160 18 {Bith/ B it zﬁg zi

it/ 2/13, 2/26,
it - M 3/11

X 2 B A bOME (HERHIE] P ICBR)

® @ ® ©

WRERR 434317 142.6430 1014

T2 SEMORT

L, BLZ 1 BAMMBETCE—T—2TW 252
Lok, BEREORRLE/RLE (X 1c).
FIARLINE, FLIROMAT 72 IZAE)I], LT,
tgﬁﬁ(%tﬁ%)®3%ﬁ%ﬁm%4ﬁzm
Z, ENENGE 3 BT OBEBWmEN & HE o
#x7)x7%%hbt(ﬁ%il2@kk@%

2. 2 HHFE

LAPs JEFEDZHTIZONW T, B TH s
LB AL 122 HREEAKEDS L ILFIR TRl
SH%, BEGEHWNTA YT L UJERK
(ADVANTEC #,47mme, R 7 %A 2:0.8um) (24
FEEE, K& Y Bz ECRESERE A
WTCIERR O EE 2 E L7z, & L CRAGUEHE
HICHANCHR SN TV AR ER OIS X, ik
WEE T T w7 h—R (BC) JEEIZEH LT,

3. HBRLER

3. 1 FEEDBCEEDOHZEMRSH

X 20% YA hTENENSELNTZEEHBC
BEDORFZIZOVWTK 31Rd. 22T, fL
%@F%_owfjwﬁgnt#/7w@$§k
FEEREEHER O LEN S, KR T OB +45y
WZEREU T X Ze o T mTREMED B 1 3 7L (3%)
IZoWT, M ELTnD.
4mﬁ®%ﬁ%wﬁﬁék,®mfh@ﬂﬁf
HLADKD VIZHIT T BC NN 5
DR, —FT, HESICL2BEOELRD
U, OFFITIES O & WK ERRIZOW T, BC
TREOHEMBN/ NS WER E 7257,

3. 2 LAPs DARSHZEDEE

3 OfER%A LAPs O RKEEDB D E
£ 570, 4 H5 %8 U CTBUIZ 1T - 7= A8
A (X 2 0@Q~@%&H) #ii 15 A O% 5k
MAETNENT BREDEE L2 1719,

Copyright©2025 A#EtHFNEAN B ART K=
The Japanese Society of Snow and Ice



“100°E 110°E 120°E 130°E 140°E

LEEDOEIK  Nodd (2025)
Annual Report on Snow and Ice Studies in Hokkaido

=10 L =10 e
: . OBRREACHFAS e | & A |
2 EBIENN{ER s 2 1
i 6 i i 6 |
%, ® u;u)g 4 1
2 . g . |
2 2 ° ‘
] o %e | B3 £ ‘
e 0 w0 :
ALO N LN L N O N R0 N x9N NN 0 N
WA AT b g 2ot N NN \NPN SN S P W
2024-2025 \ 2024-2025
- ES:] 16 R _LiEmR
& a7 L R |
E o g, OHIRICLDREE ! |
2 : 2°  PERmoREELN
i 6 iw 6 \
LI ", \
Ei? g ’ ] i
&+ 2 © & 2
i s £ il \
%o o o o ® o o o o o o
A N o AN N M N N AN N N
gAY O LSNPS NS NANONEENING WA B A B
2024-2025 2024-2025
3 JEWN 4 MR CEUH S 7R S P BC RS D RFIZA L

X 4 ([ZFLIR D)2 A 12 H & ()3 A 11 HO#
HNZOWTORERZRT. W 2 k32 &, fi
F OB ATV THOBEm TH 5
—J7, %E TIEALIE A B oKk A D ERE
BT DN T L 2o T e, Z O,
fi 3 HUE CTHRERRICAE b7z, b H AL T
2 HIFABOKEELE N KRN Z L Abhiz0
WXL, 3 BICiEkEED B ORRESLHITHRR O @i
NELH B, K4 OFFRICKMRINTZESx
HiLd. M 4 IR LN BRI O 2N 30
(%5 LI ATREMEIC W, LR A R N D [ERR
REBLE CTEM S 7= KKH BC BE %5
L7, ARPERSTIZ2 HEToTr—4% L
DABRENTE LT 2 AIFEET BCIRE L TH
ERICRAH BC IREE BN/ NS W & 2 ),
BRELSBITGEST-. W 3@I1I25o0nWTE, KRD
KT B DOBFRKE IS LD EITR LT,

LV R R B EENE 2 b,

—{(b)

3/9
3/10
3m

3/5
3/6
37

2/10
2/m
2/12

2/6
2/7
2/8
2/9 3

1/29
1/30
1/31
21

2/2
2/3
2/4
2/5

2/25
2/26
2/27 3/3
2/28 3/4 3/8

“100°E 110°E 120°E 130°E 140°E

4 4 FLIRZER & U7 T IRBIMRE T Ok R
(5 B & b FARKEEFAT 10 B2 AU FH5)

31
3/2

3. 3 RE-HEDNELIZLIFE

FLIRIC 1T D B ERE o BCIREE (R 1) 1%

3ARICEML, MEFBCREOCELLE —ED
KGN B o 72 5% ITKE T BCIREZ AWV Tz
PEVEE OB A SBEL, 5 BCIREDOZEIC
L BOEREBET. £72, MSH BCRE
DOEINPEEINCERD Z LD, B OREIC
ONTHERL TV LERDHD.

%1 — CRIR S DK BC
t—h— | E—h-— BCEE E—h—| E—h— BCEE
RiER EMRA |[ugemBdayl]l | #EH | EURA | [ugcem®day?]
2024/12/252025/1/1§ 0.1g [2025/2/25 2025/3/3 0.74
2025/1/212025/1/31 1.13 | 2025/3/42025/3/1( 1.19
2025/1/31] 2025/2/3 0.57 [2025/3/102025/3/17 0.50
2025/2/42025/2/14 0.12 |2025/3/172025/3/24 0.65
2025/2/102025/2/17 1.20] [2025/3/242025/3/31 2.67
2025/2/172025/2/24 0.24
4. F£&O

2024-2025 FEAHNTEN 4 HIZB W TRHES]
MEEfEL-. BEa7r 70 o7k v
=k & iR - J83E L C LAPs Z I8t HERE
S, M ERIC K DB EE T & Bl & ZR LT
LT BCIRE A2, TORE, O4 8L LI
AT T T BC RESEEINT DM A S
—J7, HR [ O i CII@FRITAR R O & O IR ER
RIZOWT, BCIREOHMBA/ NI WFER E 72>
7o BTV D 1L, B OBE NN NS
B HE G Lo TREE R ST, 5%, B
WF—2 DI 57 HINE LBMENTIZ LY, EE
FBCIRENRESND I rEAIZHONT, £V
BERACELZ L TNL.

(Ez)

Copyright©2025 A#EtHFNEAN B ART K P
The Japanese Society of Snow and Ice



BMEEDEIR  Nod4 (2025)

Annual Report on Snow and Ice Studies in Hokkaido

FESBHNC DT, MBI TIEALHREEE K0
JIALDBHINIT T, M TITEE - B PEEBIN
I TERAR AL T B AT e & o 7 — S IEEAR
HIBCHINIS C, IR RIRR TIER RIR R REE ¥
— HEHEDOFHEMNIZ T, ZRENEM ST
THE E L7z, WOLE ST, AbimE KRR pe
ST SRR BR B LA P MU BR B AT 28 2 O R 40 BR
AN TESETHEE L.

(&% Xi#K])

D BFOR, BEAA, SFINET Lo&EE, &
ATEH, BA)IFERT, /NEFEE, (2021) @ FEE %€
WHIZ 31T 5 R B 0 AT & 8 IR
(hellE Sl RIS =R Y N (A7) 7 S| e
BN S WA = R L — - BRET - WU
WHRERT 1, 69-74.

2) BOR, AW, Lo &EE, BR)IIES,
KB, FFNE -, DNEE, IR,
(2024) : FEHZFEHHIC BT D RMELEE) D 5
FEAM &SR I T A58 T & B LW
EOEIZET 2 REETEEO S - b
WEE SRR AP — 2 L — - BR 5T - U
WrIEETEE, 3, 1-7.

3) UHEAAA, (2024): ik a2 g L Uiz - %
iz B AKEIROFH Al getE. JbyEE ]
JISA B ZE AT Ad 22, 35(8), 145-168.

4 JIR— A, HrElEk, FAATE, (2010) @ KfE
EEDFEE it O KIEER & KR ~5 2%
FCEZOWT. KIS SCEE, 54, 445-450.

5) CEETEAT, IWOIE, e, RARMERE,
A BESR, HIETEA, (2015) : Wi @RS R &
AW ELEET VORGE. FK, 77(1),
5-16.

6) KNEMK, 8ARTEH, TrOlR, =FE, 2
ik, (2024) : EEREEFZHWALRTICE
75 2023-2024 FAZFEOBHNZHOWT. Jb
HEE DK, 43, 123-124.

7)  UTEERGIE, (1994) @ KERBE DR SRF -HiEm
DKL = BUN - L, §AAE)E, 350pp.

8) HAMER, HHHRHE, (2008) : 1. KK=7 1
VIV DIRENEET VN RICE 2 505
(2007 FEEFKFE R R YT L TEKE D
DHREDRG L Ak D). KK, 55(7), 538-
547.

9) Hansen, J., Nazarenko, L. (2004): Soot climate

forcing via snow and ice albedos. Proc. Natl.

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Acad. Sci. U. S. A.,101(2), 423-428.

Skiles, S.M., Flanner, M., Cook, J.M., Dumont,
M., Painter, T.H. (2018): Radiative forcing by
light-absorbing particles in snow. Nat. Clim.
Chang., 8,964-977.

Kang, S., Zhang, Y., Qian, Y., Wang, H. (2020):
A review of black carbon in snow and ice and its
impact on the cryosphere. Earth-science reviews,
210, 103346.

Aoki, T., Motoyoshi, H., Kodama, Y., Yasunari,
T. J., Sugiura, K., Kobayashi, H., (2006):
Atmospheric aerosol deposition on snow
surfaces and its effect on albedo. SOLA, 2, 013—
01e6.

Niwano, M., Kajino, M., Kajikawa, T., Aoki, T.,
Kodama, Y., Tanikawa, T., Matoba, S. (2021):
Quantifying relative contributions of light -
absorbing particles from domestic and foreign
sources on snow melt at Sapporo, Japan during
the 2011 - 2012 winter. Geophys. Res. Lett.,
48(16), €2021GL093940.

PERTRIE—, (2000) : FRPERRAFZE & BRETRR 5y
Pr—BREERURF O LRI « AITALEE - S5 4T D EER -
FOnt, ER R, 291pp.

[E - BE B o HuBE P X (5 - [E - WEB).
https://maps.gsi.go.jp (2025 46 A 24 H ).
KRELF, (2013) « RRIGEWE 7 4 V& —
EBAMLERARZDT v Y LOHIE.
Rk 24 A EEARTEE K HE L
ESTERBEMFSUT - MIBRERBE T — ¥ N — X
woooBy ® f #r (METEX).
https://db.cger.nies.go.jp/ged/metex/ja/index.ht
ml(2025 4 6 H 24 A ).

Saha, S., Moorthi, S., Wu, X., Wang, J., Nadiga,
S., Tripp, P., Behringer, D., Hou, Y.-T., Chuang,
H.-y.,, Iredell, M., Ek, M., Meng, J., Yang, R.,
Mendez, M. P., van den Dool, H., Zhang, Q.,
Wang, W., Chen, M., Becker, E. (2011): NCEP
Climate Forecast System Version 2 (CFSv2)
Selected Hourly Time-Series Products. Research
Data Archive at the National Center for
Atmospheric Research; Computational and
Information Systems Laboratory, Boulder, CO.
BB PM25 oy HEVE T — &
https://www.env.go.jp/air/osen/pm_resultmonito
ring/post_25.html(2025 4E 6 A 24 H ).

Copyright©2025 A% HEHTEN B AT K Y=
The Japanese Society of Snow and Ice



LEEDOEIK  Nodd (2025)
Annual Report on Snow and Ice Studies in Hokkaido

REZTHETIOBRMEREICFA T
LEERIZE TS 2024-2025 FLXFOREHA

Snow observations in Hokkaido during the winter of 2024-2025
for improving the reproducibility of numerical snowpack model
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Development of simulation method for snow cornices
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In snowy regions, snow cornices form on mountain ridges and the eaves of houses. In recent years, falling snow cornices

have become a problem as buildings become taller. This paper discusses the development of numerical simulations as a

means of predicting snow cornices. aimed to improve driftFluxFoam in OpenFOAM, which has been under development

recently, and put it into practical use. The author compared the simulation results with previous wind tunnel experiments.

The author obtained good agreement in the shape of the snow cornice and the range of wind speeds over which it grows,

but there was a large difference in the rate of growth. The author plans to continue making improvements in the future.

1. [IL®IC

ERIEL, REWHOTIHILORRIZ, /hEng
DT, RORBRRIZHKET 5. VEHETE, &Y
DE< 720, FEANSLTYH, B FREOERKRIT
KEL polz, 2O, BFROE T PHIRSCSE
JEZE R SERVERN L OND X ) IZ7e o723,
B DOEOHEMMEIZONTOREBI 7 FBN
AQTAN

A XOBWNE, ZORBRTFELELT, &
WEREEZRBT O EEBENET D

1. 1 BERASH

|, RBICKVEIN-FRHICKVIE
HENDEEZ LN TS, REDOEIEHR
DIGHATE 2L TRENE. 22T, 7V —0Dl%
HAT&Zo7ET VOIER %% %, OpenFOAM @
DriftFluxfoan? ZEH+5HZ LicLiz. ZDE
T, EAFERXOEN DL, 7TV Th
572, FHRIFENE LS THELRERSH 5. —F,
TN THDHID, BROIKOEEKZ: ST
HIBR B % .

1.2 BEICHIz > TORIEEH — RAREERLS
%_

BB, AL DFEICL ST, B
FESNRT X D, AN, k2 34
WZIEHE L7 B SEBRORS R AN D 22 & L
7o, ZOERIZ, HFEEIRNIZ, EdH D 0iTE
FEOTEHNPGHEAL TITo 72 b O TENHFERH
FEVEN B SR E AT 28 T S G 5 T J AR
WKL KA IEE o X — KRR FEBR R IR
THEM L7z, EO/RERIE, v =iEn
(2012) Y iz EHHNTWS. K12, &
DA T A NERT. BIRANOREEL, 34 c
mOEEE Oy 7 AT v IR E L-. §E
Rx, £1ITRT.

JERA TR SN ZFBIRIIRE < 50T, 2
TV DB BIIRICO O TR,
WEIEFEVHAT)] LEEICESLE [F54
A7) D A, BUEFREOXGRE LIZD
%, [MR&7EFEVHALT) THD.

FEEE ]
im g Wind
g U swmamEan A T
Hem i ! B =EE
ey — 2
1 % | tm“ i A m 1L ithm J

1. BROAZR L

Copyright©2025 A% HEHTEN B AT K Y=
The Japanese Society of Snow and Ice



BMEEDEIR  Nod4 (2025)
Annual Report on Snow and Ice Studies in Hokkaido

1 RARR—E

| Bz |mmes |wmors |mmoms| 5T | appm
ERES RERE
(m/s) (m/s) (cm) (cm) 247
(g/m2/s)
2 6 0.22 5.0 |- 136.76 BT
3 7 0.25 7.0 |- 94.79 B
da 5 0.17 22.0 4.0 49.28 |lRE7% Y
4b 5 0.17 3.0 |- 49.28 iR
Ac 5 0.17 3.0 |- 49.28 EiR
4d 5 0.17 9.0 |- 49.28 BT
6 6 0.22 3.0 (- 133.69 =E
Ta 4 0.14 10.0 3.0 56.12 HiR
7b 4 0.14 10.0 |- 56.12 &5
8 8 0.29 15| E=E
9 5 0.17 12.0 |- 128.19 EE
10 5 0.17 9.0 |- BT
1la 5 0.17 4.0 |- BT
11b 5 0.17 18.0 2.4 mEFZEY
12 5 0.17 21.8 8.2 272.57 [Ww&E/2%Y
25.0
=4 - B (FEH4a)

- - BT (R
-8 -3 T (REH10)
—— - RESZEY (RERab)
—h— - MR F2EY (SERRAC)
——WELFTY (EER12)

BREDFEE(cm)

0:00 010 0:20 0:30 0:40 0:50 1:00
W[ (h:mm)

2 RARBROBR—IBEORS—

2 HEHEFE

2. 1 HEFHEOHA, Aviaké
BIER RO, EIRERICEE, L,
A TORER L OB EZZEL T, BAEND
E5mDEZACESAmOBEELRERE LNy
I AT T E L K3, HIBE A vy akoR
T Avwald, BAIE-T275 Ay,
EMIHAIZE 0 A vy, AMEMASFEIZ3 A Y

va kb, BREESEMNS LI AREREE L.

2. 2EBREHFLRE
BERLMT, £2 O@EYTHD.

#2 RS
JRDEES AT (RHE 5 RO BE RS
ADBER  — R | AJIEER
HABESR 0 M A 1 m o — e fil
EAER  ARO0 | MIREROREND, 003 &L
Fm: 0 7-.
TH : noSlip HOosER: 0
AR - A0
k@m0
T slip

2. 2HKXAFER
EAFERIUTO LB THSH. (1) AT,
R OEGED FRRX, (2) Xk, BmESFE
ORfFO A, (3) XL, BEHEEOFex -
A N=7 ZADFHFEXTH 5.

pm
SO+ V(pt) = 0

SRS
Iprc 4 y. + } =0
at fapp (um +ug) upm s = C e (2)
a(pgltum)—i_ V- (pmumum)='vp+ V- (ﬂmvum)'

+Viappugug + (1 — ) ppupupt+ppgi

=Up — Uy = p—fVC10_““

m

KU 7 M&EHE : Ug

VRS - up = 20

ey - Pm = (1 —alpr + app

3 FHEHIBLA Y=

Copyright©2025 A#EtHFNEAN B ART K=
The Japanese Society of Snow and Ice



_ appup + (1L - Dpsy

TR Uy,
Pm

REERREL -
lp = Uy + Coeff - (1oexpornent-cr _ 1)

FEPRERRE ., = (1 — ps + app
Thb.

ZIT, ZOFETIIOREIE, KU 7 N LK,
PRI CH S, WiF L b, KEDROBHEET
RESNTWD. KiERENL, Nishimura (1986)
DVpL Pl Lz, £7-. FU 7 MEED VC

DOAEIE Brito(2023)Y #5%(12L,ald1 0 & LT-.

3. FTERRLEARAFEREDLE
AHERERO—FIZX 4, 5ITRT.
ZOFEIY, WMAEE SN s TOFITHD.
o ko, HETHE, 0N bREE, E
S, BB, BERIZR > TV
5.

0.5

04

(m)

03

0.2

R, B&

0.1

0 20 40 60 80 100
B (5)

K4 HEMER —SHRORIELEI—
E&, BEELHIT6 0B BLTE LA,
3. 1 WO

K51z, HREICL R (ZER) LRI
I L DR O & 7R3 BLRORIT L < LT
WA, BIRERBROIE 5 BF RS AT To k
O E N/ NSWEIHICRZS. FED FHEOE
NES S " QAP

K6 FEE TR OFEE L BIEHO TR
FEDERERHRE R (), ADEIRFESR (1 27%)
o

LEEDOEIK  Nodd (2025)
Annual Report on Snow and Ice Studies in Hokkaido

2 0Bk _ 7

_ewsSSSEETIIEEEE:

1008

M5 FHERR—EBEOKE—
FEOBERTORIE 5m/s, MAREESZIT, HEHDS 1 mE
T, 0. 03. KHNE, AmEE, HEOEHSHPES. H
HOMFFEIZ 2 0 c m.

3. 2 EENATEIEXREHHE

R CTE 2 BEBIZITFFAL H D Z & 0NE S
NTW5., N (1986) 2 iIckiniE, o
FPHIZ4~8m. s 'L LTWD. £ZT, &
EEHHE T, ANE#EZ3, 4, 5, 7m+ s !
ENZT, RHEEITo. BERIROKEX 6
R, Rk nE, R, 4~7me s
INBROKEHA L 722> TRY, #WELHERE
MR T& =,

Copyright©2025 A#EtHFNEAN B ART K P
The Japanese Society of Snow and Ice



BMEEDEIR  Nod4 (2025)
Annual Report on Snow and Ice Studies in Hokkaido

& : Tm/s

BiE: 3m/s
AhERS
#:0.03

6 BEHEEEZT-LEOEROIZIR

4. EE

BEFHAEICBNT, BJAERD kExEEn ¥
A7) OFRERAT-. BRICBE L CiL, k72
FORNEIRICHR LT, BEholoboo, IXIEFH
WTx7-. LL, HEFMICRERENRLDN
7o BJREERTIZ1 799~564TK 20 cm®
FEXIZRET 03t U Efl#HE Tk 1 40T
LEW £ THRET 5, BIEFHE R OWLEIXE
BLTWDN, ERAOERIMHEI EEEZBEL
TWRWT b, BRI EE ChrE T 572D
BEARREN R 2 A A TVRWT &2 ENE
HEEZBND.

F 7o, B R T, IR A L LRV IREE (%2
ERAE) DB, BYRIZIB W TR 4T
WD E WD S FHEN R ST,

5. F&®
EROBEHEFEOREOTHHETH 5.
driftFluxFoam ZF|H LT, EIEOHMEE %3
Tz RIZOWTITBREICA B2 b (2012)
\ZAT o T2 B EBR OFE R & P R A BT &
7ehy, RCRREE, B L TE, MEN AL
o, %%, SORMEZBELI-SBRE T 5 TE
THDH.

(]

JE FEBR DT — & Z RN T 7S & E LT A
EERR, A a7 =—kk, PEHAPARIZEK
WLET.

IRFIIEDOF L O Z W72 & F LI
D, WEIZODEFELTC, iEma W& E Ll
A — AR IS L £

OpenFOAM @ driftFluxFoam ZFI|H &® Tu/=
FEELi BEELET.

(55 3X#]

1) Seligman,G. et al.(1980)Snow structure and ski
fields.I.G.S.pp555.

2)  Amidu,A.M.,AbdulRaheem,K.K.,(2001)
Numerical simulation of rectangular clarifier
using drift-flux model in openFOAM. Research
Square in print.

3 Akra -xTr—o— EEEEE, BA
TEASS, SRAhdk, KMIBGR, Eoktss, A=
A, (Q012)ZEFEREED QIR © FIFER AL~
DI ONWTDEEL, TIKIERE

4) Nishimura,K. (1996) Viscosity of fluidized snow.
Cold Regions Science and Technology, 24, 117-
127.

5) WNEEIED (1986) HBIEOFAICET 2 EHRAY
e, AR, 44,91-101.

6) Brito Melo,D.(2023)Snow transport in extreme
environments:from small to large scale
modeling. EPFL.pp130.

Copyright©2025 A#EtHFNEAN B ART K=
The Japanese Society of Snow and Ice



EEDTZIK  No.44 (2025)
Annual Report on Snow and Ice Studies in Hokkaido

b EHFo B R L -RE OB TERHEE R (- BRE S

Sensitivity analysis considering terminal fall velocity distribution of particles
for estimating snowfall advection
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To quantify how snow-particle properties modulate horizontal advection, we installed a laser precipitation monitor (LPM)
disdrometer on the rooftop of the Energy, Environment and Geology Research Institute located in Sapporo, Japan and
observed during the 2023/24 and 2024/25 winters. Observed particle diameter—fall velocity (D-V) distributions were
objectively clustered with a self-organizing map (SOM), yielding several distinct snowfall classes. Composite radiosonde
profiles indicate that wet-snow events occur under warmer, moister, and stronger-wind environments than dry-snow
events. Finally, a sensitivity analysis assuming a uniform horizontal wind shows that realistic perturbations of the
representative fall velocity substantially alter the estimated horizontal advection distance.
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The distribution of snowfall amount and snow depth in Kamikochi, the Northern Japan Alps

g U5 B2, B9 B2 ek BIE°, lak R4, gk Eah!
Hikaru Kondo, Sumito Matoba, Akihiko Sasaki, Motoshi Nishimura, Keisuke Suzuki
kondo.hikaru.v5@elms.hokudai.ac.jp (H. Kondo)
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! Graduate School of Environmental Science, Hokkaido University, 2 Institute of Low Temperature Science, Hokkaido University,
3 Kokushikan University, “Shinshu University

The spatial distribution of snowfall depth in Kamikochi, a basin-shaped area in the Northern Japan Alps, was examined
using in-situ measured snow depth and meteorological data from 2014 to 2024. The snowfall depth did not show any clear
dependence on the elevation across the region. Moreover, the distribution of snowfall varied significantly from year to

year, and the distribution of snowfall depth fluctuated considerably with each snowfall event. These suggest that winter

snowfall mechanisms vary from event to event due to pressure patterns and topographic effects.
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Observations of melt-freeze structures within snowpack
under low-temperature conditions in spring
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Variation of water stable isotopes in the bottom layer of seasonal snow at Kitami
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Characteristics of snow particles observed in Kitami, Hokkaido, during the 2024/25 winter
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Characteristics of avalanche accidents in Hokkaido over the past five years (2021-2025)
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1) Degawa, A. (2023): Characteristics and Trends of
Avalanche Fatalities in Japan (1991-2020),
Proceedings of the International Snow Science
Workshop, 2023, Bend, OR., USA, 729-735.
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Observation of infrasound emitted from avalanches at Mt. Shiribetsu, Hokkaido
- Towards the development of an Avalanche Early Warning System -

B R, A #R2
Seira Kaechi', Yoshihiro Kakinami?
Corresponding author: kakinami@do-johodai.ac.jp (Y. Kakinami)
VIBHREF R R REFRTIOR, AmEis ey SRt 2 —
! Graduate School of Business Administration and Information Science, Hokkaido Information University,
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To develop an Avalanche Early Warning System using infrasound (subaudible sounds below 20 Hz) associated with

avalanches, we have been observing infrasound at Mt. Shiribetsu in Hokkaido during the winter seasons from 2022 to

2025. In this paper, we introduce the overview and results of the observations conducted during the winter season of

2023/2024.

1. [XC®IZ

FE, EEHIRICBOTAMSA 7 TITHEK
eEE LI OTHARRETHS. BIE, SO
NIRRT, L—4%—, B A T RHNLT
W5 M T IR REIRCTE R AR, FAGHTIC &
S TIEROBRHDBRE R GENH S, —J7, A
DFAERFITEIEERE (20 Hz LT O AN E)
DRAET D 2 EDNEHOMIETHRESINTEY ¥,
FRRRAOFREMESEH STuna. L, BN
AT, BURJER E AR L7 B R O RIRESE#R
AT BIREZEALESR WV, LD X H 7%
VAT AHBFE T E UL, RHNIAEH O SR A4
BT, Bk - I RE S BT 5 2 ERHIFES

no .

D1 2022/2023 4 (B 1 RBLEHD, 2023/2024
O 2 RBLH) OAZAbEER B TSR D
FEAE LT IRE RS OB 21T TE 72 9. K
T, 2023/2024 FOLEZFEOFLAIE TOBLAMEE,
BINFE R AN T 5.

2. 52 REGA (2023/2024 4F)
2. 1 EABE

FLANE 28RS & LC, 2023 4F 11 A Fhaj~
2024 - 4 A ECEBIAAIT o 7. BIREN &
U —IIRBNE AP O X 9 1ChE 1.6 km [FfET=
72D L9123 AlidiE L7 (X 1). KBT, RRH

X1 JABNEE ' —ONE
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F=BIHESHRTHD. oifeEd5Z LT,
ERA B LT BRI & OB RSO I 2
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1) A7t 2004 : HIFEEH OB
EK, 66(1), 3-10.

2) Schimmel, et al. 2017
avalanches: evaluation of three different approaches,
Natural Hazards, 87, 83-102.

3) Adam, et al. 1998: Infrasonic monitoring of snow
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: Automatic detection of
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20.
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Snow resistance of wooden houses in Hokkaido based on allowable stress calculations
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! Faculty of Engineering, Hokkaido University of Science, > Graduate School of Engineering, Chiba University

In this study, the authors conducted allowable stress calculations on two existing wooden houses, 30 and 13 years old,

with different snow loads set at the time of the design. As the result, it became clear that the 30-year-old wooden house

did not possess snow resistance performance, and large-scale renovation or rebuilding is an urgent necessity. On the other

hand, it was revealed that the 13-year-old wooden house can continue to be used without the structural renovation.

1. [FC&HIZ
AKEFTEOMERE TH 5 BEALMELEI TS
%3 B 3 HINKIEIC®ET S, 2025 4F 4 Ao
UHEHENEITSNT. BETORA > ML, K
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Usefulness of “Tent on the Bed” as a cold winter living solution in disaster shelter
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Are multiple vehicle accidents in reduced visibility natural disasters?

T Bk M2, KHE FIIR S
Masao Takeuchi'?, Kazuhiro Yoneta®
Corresponding author: masao.takeuchi@gmail.com (M. Takeuchi)
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Quantitative measurement of insoluble particles in an ice core from
the southeastern Greenland Ice Sheet

MZE RO -2,

s A2, fRER D72

Sakito Kiryu'?, Sumito Matoba?, Yoshinori lizuka?
Corresponding author: kiryu.sakito.19@elms.hokudai.ac.jp (S. Kiryu)
VIRE R BREERERE, 2 ALmE AR R AR e

! Graduate School of Environmental Science, Hokkaido University, ? Institute of Low Temperature Science, Hokkaido University

In this study, dust particle concentrations were measured with seasonal resolution in the southeast dome of the Greenland

ice sheet (SE-Dome II) ice core, which has a high accumulation rate (1.04 + 0.20 m w.e. yr'!) area in Greenland, covering

the past 60 years. The obtained dust concentrations were used to statistically cluster the particle sizes and investigate their

trends. The relationship with ionic composition and NAO index was also investigated by correlation analysis.
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1. 3 HIREH

ARBFFE Tl im0 fiFRE 72 RL#k 27> SE-Dome
I 7AA37PICEENDF A MRA DORJE &RL
BT RRETHEL, 7V —rF v KR
FA R 32 & A MR- O E B 7R AR 25 B
EIRAD L, AT URGRORKIGERDA T v 7
Al L EHHIRE L, 25 & XA MR & OB
YRR 5 2 L 2 ERERE LT,

2. omFE

A A MR- ORTE N VARG FRLE /3 A ) T 2 =
— )L & —J v Z —Multisizer™3  (Beckman Coulter
FE8D) 2 L7z, 30 pm FLERO T /3F v —Z UV,
BRI 0.60 um 75 18 um Th -7z, EHIZE
B oE L 2 7Rk 3 mL & FBARE 12 mL C
IR U CTHFEEITV, 100pL FICE N D Z A ML
T ORI AR OWE S 5 B L=, D 5 RO
I E MHEEIOF A MNEEE LTz, 2 £T5
[B]D Z3 AT O ZEBMREUTEEIR LD 0.95%70 5 64%
(O] 6.4%) , IAFEIREE DS 4.1%0> 5 111% (¥ 37%)
Thot-. RBZEHITI12 A 2 H&24Z, 3 A)
LSHEERE 6 HD D8 AZEZE, 9 AL 11 A
AL LTz, ARBFFECIE 1960 42005 2021 42F T
D 245 Y TV ESHT LT,

3. BIEHR

BE 60 MBS D H A MRiFOEETEE #
mL") BIOEERE (um’ mL!) OfRFLELE X
1,2 1\~ d . (EEEEE 0> 10 4ERBEEL)1T 2000 4FEE
OB U= (B 1), —J5 OBFEIE OBENEIE
PR 72 037 <, HRIZRIREE ©— 7 DR D
nr- (X2).

20.0

®  Winter

175 s Spring
Summer

s s Autumn
15.0 —— 10-Year Moving Avg.
< Total Avg. (=4.29)

%125

Particle numbers {

1960 1970 1980 1990 2000 2010 2020
Year

1 1960 4E7> 5 2021 4F £ T OfEHE
#mL") ORFZEAL

(FAF, B E W HE K BE
IRIGHE 10 AFERBENEY), JRAAHR « SEMH)

,_.
>
=}

e Winter
o Spring
Summer
e Autumn
| — 10-Year Moving Avg.
- Total Avg. (=1.59)

[
o, (& N
o o o

Particle Volume (x10% um3/mL)
o
1)

N S
o o

0

1960 1970 1980 1990 2000 2010 2020
Year

X2 1960 4ED5 2021 4EF CORFEEEE
(um* mL") OFAEZE L

4. EITEER
4. 1 HBODEERELEL

% 60 FER ORI DT — 2 ZIREG T U AE
7/ (GMM; Gaussian Mixture Model) % FAV VRif5y
W DSENERREZIT T~ ZDOFTIMITCERDLT
— X DI TT T AH DIRAIC K> TER S
T2 ERE L, T— X RIROMESR i % BT DG
ETNTHDH. ZORGHETMIZ TAZ Y 7D
FELELTHEHTH D Z EBAFECTHW . 72
BARGETIL, R & Z M & RE %2 U CHRAT
L7z, ZOfER, Kift% Mode 1[0.60,2.64], Mode?2
[2.64,9.2], Mode 3[9.2, 18]D#iPH CT/HFE S 7=,

5 um LA ORI AR K D e D E S
DR 72D & &N TS 3. SE-Dome I =27 9T
1% 1995 LD O I FEREIE O B AREIRD & A F A3
HINU7=Z EMER S, ARERTH 1990 46
75 Mode 2 DX A MRENE S 2>THBY, Z0
LA THD.

12000

®  Winter

leUUU ® Spring
_E_ Summer
#* ®  Autumn
4 o000 —— 10-year moving Avg.
g --=- Total Avg. (= 1550)
£ 6000
=]
c
@ 4000
=
=
S 2000

0

1960 1970 1980 1990 2000 2010 2020
Year

X3  Mode2 [2.94, 9.2)DEEIRE #mL"') O
71k
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4. 2 AFUIREEOIEBEMAEN

HA S OEEREE, (RFEREE & 21 4 (Na',
Mg*, Ca®*, NH4", CI, NO5, SO4*) DL & OB %
F LNORT. EEGREE T Ca2 B & ORI, RS
AEEBERMENR S -7 (F 1), FATHIE NTB N
TIEF A N OEBIRE T B HEEERO Ky & &
5 Ca* & OFIIZHVIEDAAR (R=0.66) 3H D &
FEL. AERICBWTY, BREREO ¥ 2 MR
FOLENKEENTND EEZLND.

#1 AFRE (ppb) & OHBIRIER & p fE
(5N 5 p<0.1 TR ZFHA, p<0.01 TKF)

=45 Particle numbers  Particle volume
(#mL") (um* mL")
Na* 0.03 (0.59) 0.03 (0.65)
Mg?* —0.03 (0.66) 0.01 (0.88)
Ca* 0.24 (<0.001) 0.08 (0.23)
NH4 0.06 (0.35) —0.02 (0.73)
Cr 0.03 (0.67) 0.02 (0.71)
NO5 0.13 (0.037) 0.11 (0.074)
SO —0.12 (0.054) —0.04 (0.53)

4. 3 JXPEFREE ORERME

HAREE DN D EREFE I ST CORKIEER D LB,
7V =T RIChAET HMEREOEEDE
fbEEDEENTNA M, ZZTrA 27 F&
KEET YV LV ABKRIEORIEEZZ RTIEIECTH D,
JERPEEERSE) (NAO; North Atlantic Oscillation) (235
HL7. ZONAOA VT v I ANIETHDLETA
A7 v MEREBIOT VY L ARRIE & i<
KIEFENKE L 725 2 &0 BARE AN EARAI 722
b, —HNAO A T v 7 ANRETHD LIERULE,
ERIEE BIZTH RUEZEN NS LD 2 DR
FEIRDFAL ST I OREIT 2388 < 72 0, KERDTEERDE
b92% 2.

S A NEE L NAO A 7 v 7 A L OFBER %
FLOEHLOEER 2T, NAO A>T v 7 A%
T A ) DHEERSIT (NOAA; National Oceanic and
Atmospheric Administration) TSN TNEHT —
B _X—=2 % Wz B 2 (AID) CIEFEBNEA S
IR T2y, ZEFIRITIE NAO & OBRN 725
DI LT, FRCEFOBEBIRE L ITAERA
OFBIRIE (n=61, R=—0.52, p<0.001) NFrSH7-.
AT E IR RO AL T M OREAT AN E D Z
& C, PR SR OB VR0 = RS AN E R

EEDTZIK  No.44 (2025)
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(o lesBEAbD.

F#2 HABMEELNAO A T v 7 Z&EOMHBEGR
R EpE GFEN ; p<0.1 TR ZHHE, p<0.01 T
KF)

vs NAO Particle numbers Particle volume
index (#mL™") (um*mL)
All
—0.14 (0.028) —0.10(0.12)
(n=245)
Winter
—0.04 (0.77) —0.17 (0.19)
(n=62)
Spring
0.18 (0.16) 0.33(0.01)
(n=61)
Summer
—0.52 (<0.001) —0.37 (0.0031)
(n=61)
Autumn
0.10(0.46) 0.07 (0.12)
(n=61)
5

ARFZETIL T U — 2 T > KKK O iz ek ¢
BEREN=7 ) —rF 2 RKKMEHR F—2A (SE-
Dome 1) 7 A 227 &\, FHEiISEIE Tl E 60
HERE] (n=245) DX A MBI OIRFERIE 21T > 7. &
BH Y AET MK D LZIEMEREDRER, Model
[0.60, 2.64], Mode2 [2.64, 9.2], Mode3 [9.2, 18] 3 >
DOEF— FIZoE N, FrzcHMbiHicdH =5
Mode2 1% 1990 L BEIME M 2Rk L7z, Ziud
1995 FELIBEIT RIS D 4 A RSN L7Z 20D
TATHIZED TR L A TH - 7=, EEIEE L, =
WP & &5 Ca? & DIMRWIA E AR
BItR (R=0.24, p<0.001) ALz, & HIZALKEE
FEIRE) (NAO) & OBfRMAFRIZE 2 A, AT
I ANEDEZZH A MRENREL 252 LN
ML, FRCEFICBEETHY (n=61, R=—0.52,
p<0.001), HFEREESED D ORBEERSICE D 2 A b
KiFDILENEG L TND I ENEBEZLND.

(5E3#]

1) Kok, J. F.,, Ward, D. S., Mahowald, N. M. and Evan,
A.T. (2018): Global and regional importance of the
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TJU—=25 0 FBESAT v 2 KAIZETS VAV BIE

UAV surveys on Qaanaaq Glacier, northwestern Greenland

REE KRR Y2, A $RER 2 210

J& 23

Kotaro Yazawa' 2, Takuro Imazu'-2, Shin Sugiyama® >
Corresponding author: yazawa.kotaro.z2@elms.hokudai.acjp (K. Yazawa)
HEERT: BREERERL, AR IREEOIZET, SAEE R At v & —

! Graduate School of Environmental Science, Hokkaido University, ? Institute of Low Temperature Science, Hokkaido University,

3 Arctic Research Center, Hokkaido University

TV =0T RIS 28 LVKIE#S A 50T 5728, 77U —2F 2 RAEIEED 5 > 7 K
FBUNT 2012 0 BIEREE & B BEICSOHRGERI B S T\ 5. 2022-2024 4 7-8 HIZIFHEROBIINC
Nz T, JKATEEERIC IV T UAV  (unmanned aerial vehicle) &2 305 U7-. BUS L7-@EigT — 2 05 5
BEOFIEIEEET /L (DEM) & AV V2B L C, JBhdEE k OFRmE @A LA fiffr Uiz, Av Vi
B AR B 2 U CRIE L7 EndE 1%, GNSS 12X ABERIEIC L COEYRE#412 032 ma! ThH
D, FEE 700 m AT CRAGEE (205ma) 2MELNZ. HEE 600m LA R OFPHIZI T D 2022-2024 4EDI-
IR m A b ®&IZ-1.01 2011 ma ! Th o7z, AWFFEIE, KEE A KEH CERkd 5 Fiks LT UAV

HEDOAANMEZ R LT,

1. [FC®HIZ

7Y —rT Yy RinFEEIcB T 538 LK &
HEHOLNIT L7720, FEELIF TV - TR
ALPEER B > 7 KT (77°28'N, 69°14' W) T 2012
RN D BUHEI A fikfe LT D VL k] ICaRE
LIeAT—27 (TN =0 LR—)V) & W8l
NN ZC, O REZE ) g 15 C S a6 [ oD JH) e 7%
A[HE72 UAV (unmanned aerial vehicle) (& & 5 &1l
Z 2022 FE S ERE LTV 5. UAV Bifg ) & VERR
SN @G E OIERE S €7 v (DEM) & A v
VI L o C, RBEE & R A L OFER
TRFRRT IS RTRE C b B . 1 2 AT O s B JE 4 A
D BIKDTE I HEET IR, K2 & E 024k
i LT L BINICHEETE S Y, KT
I%, 2022-2024 4= 7-8 AT T v 7 K FERL T
Ffi L7z UAV JIR ORI G, BN & i
EEAfvEEEEL LT,

2. HIExRi

HF v 7Kg (77°28'N, 69°14'W) L7 U — >
7 v RAEESICALE L, £ ORMmAET 259 km? T
D, HF w7 AKIEIEDKE A S FE P 7 iR
DK O 1 >THY K1), FIV—rTF v
FREH TERENIDNESME=42 7 ahT
W5 5 DD - KIED 1 5 TH S Y. 2012 4F
PAREAGAE BN, KT BICRRE LIZ AT — 27 &

T, R BN L B OB (B 244
982m Dt 6 ML) NEfIH TS (K2) V.
2022 4D 2024 AEOEHNZIX, 1T v 7 KD
5 200-800 m 1238\ T UAV & % i L 7=.

69° 30" W

69° 00" W

77° 36" N

77° 30" N

1 J1F v 27 kiE (Sentinel-2, 2024 4£ 7 H 5
). BIITZV —r T RITBIT A5t
S, FREII Ty oK AT
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X 2 (a) BT 7oKy (5540 & &I
FORYERA (O). 5513202447 H 5 A

 ® Sentinel-2 H{%. (b) Stake4 [Z351F % GNSS
HIEDOREF.
3. Fi&
3. 1. UAVAI=Z
UAV #|&121%, DII Phantom4 Pro V2.0 (2022,

2023 4£) & DIJI Mavic3 Multispectral (2024 4F) %
AL, RITEEZ 120m ISF%E LI-. JKITTHEE
19 % 5 & 200-600 m, 600-800 m O 2 > D[ |C
2T (K3), d6 H (202248 A 10, 11 H,
202347 H 20 H, 8 H4 H, 202447 A 18, 24
H) IZhblz> THIE L. % Sz v
T, 336 35 R &24T- 7.

3 AF v VKO UAV JIEEFH. ke &
X 2 Slzbhbi o -flE#EZ R~ 3. ek
2024 4£ 7 A 5 H#REZ D Sentinel-2 4.

3. 2. GNSS A=
KA D A g & E SR YE S (GCP: ground
control point) % Global Navigation Satellite System
(GNSS) (GS10; Leica Geosystems 1) "Gl & L

7= K OFREIEEIL, /N 78y 712 GNSS 7
YT EAN, K LEEBNTHEL (X 4a),
FENTIREIZ Y T @&z 2 LGz, 30em U5 O
WA KT b & e BlcakiE L (X1 4b), GCP & L
THIE L= By 7R ®E L7= GNSS FEHER
OTF—HEHNTHFR~T ¢ v 7 TR 1T
VY, ISR O =R TERE 2157 (K 4c). 2024 4
IZ GNSS Z### L7 UAV Z2EH L, ) v 74+
WCRRE L7 ERERZ O TRABIZE D2~
T4y ZRIRLEATVY, UAV O 8 ERE 2 1572,

(®)

B4 (a) KT miEEHIEORRA-. RAIXT >
T ONEZ 7. (b) K[ _EIZERE L7z GCP.
(c) BT v ZFHITERE LT HLYESR.

3. 3. DEM M4k & 1RiE

UAV & CHG L2 B 75 DEM & A Lv Y
i & ERd 572012, Structure-from-Motion 2

(Metashape; Agisoft #1) Z i H L 72. Z DFETIX
UAV ONLEEEZFANCTT 74 A hShi=%
BOFEEZRNT, Y G 5 B0 H D5 RHEUR
ZAODITH L, “ Rt R T A A A L.
ZOWEY 7 b7 ETHREINZ L U XD
FEIZE ST, BAT LU RAOELERIE LT,
GCP % FHE) CiBMN L T Z R TBEFE 2 # 1E L 721%,
EBEBE Y T FEEIC L ERERAST. Zh
J£Z DEM %#1ER L, DEM ([Z/ b CTELZ R
WAL Y g 2 VER LT

GNSS THIE =N KmtEm Az EiEL LT, 1F
i L7- DEM OFE % fRaik L7z, 2022 4 8 H 11

HIZH1F % DEM %, GNSS THllE &= EEIC
*f U CEHREZE-0.075 m, fEHERZ£0.192m ThH
72 (K 5a). 2024 47 H 18 HIZ>W\WTiX, F
PJ7E-0.176 m, FEUE(RZE 0.121 mﬂ@of: (X
5b). DEM OEEfE7Y GNSS OHEIEMIZH 5 &
2, 3o A EE VT DEM %%ﬁﬁ L.
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1200

(a) m _
Mean = -0.075
1000 Std =0.192

Count (px)
P [=2] ==
[=} (=] o
(=] o o
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=]

..
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(=]
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z

m Mean = -0.176
500 Std =0.121

200 -
A L
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Elevation difference (m)
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8
(=]

X5 (a) 202248 HE (b) 2024 47 Ak
it %, DEM OREEfE & GNSS THIE S -1 5
EDZESY.

3. 4. REEE

3.3 TYERK L7z 0.5 m fiRE D AL/ i (2022
8 H 10 HE 202348 H 4 H, 202248 A 11
H& 202347 H 20 H, 2023458 H 4 H & 2024
7 H 24 H,20234-7H20HE 202447 H 18
H) ICHEF RS (ImGRAFT; MATLAB) % 3 )
L, KN OWEEE 2R LU, REEGIC BT
% & MR &t R B D MR IT TN
ZH100x100 7 &L, 250%250 7 B /VIEE
L, ¥ 1 O/ Z B\ TR S vz 2 Mo i
DORENIRBEZ KD 7. 25 200-600 m O Wi 2 %f
LC, [ ExHET I 9 LLFOMBE KW E 7 &
N EIER L7z, JIE S 723 C OBl R %
LC, Mg 58 7 B L OFREREEAEN 2m
a' lEov s EE LTHIBR L., 3
ENE LR NPT BT, BT 58
7R NVONEEZNR LT, BERIIAE TH D &
L CRAEESNZRE21T 0.5ma (BEE 200-600 m),
0.7ma’' (2% 600-800 m) T& Y, Stakel-4 D
GNSS B9 2 213 032 ma! Tho
7-.

3. 5. RAESZEIL

GIS V7 h7 =7 (QGIS) & MATLAB % >
T, 202248 H 11 A & 2024 47 A 18 ® DEM
DN OIEE A bR Z RO T SEII AT TH

EEDTZIK  No.44 (2025)
Annual Report on Snow and Ice Studies in Hokkaido

HELTCHEISNIZREIZOOIIma ! Tho Tz,

4. RBEREER

4. 1. FeEE

TRENE AL, KT D o ST 8 TR B
D3 <, K ORI E BT I BV R A
VMBI S o 72 ([ 6). JKIf O R iRz B 1
% Stake 3 & 4 O] (& 700 m fF3r) The K
£ (205mal) BELNTZ (X7).

K6  (a) 202248 H 11 A5 202347 A 2
HIUT 515 200-600m Y (b) 2022 48 A 10
H225 2023 428 H 4 HIZEIT HHEE 600-750 m
OFWMEEE (BT —R7r—)) LZDT L.
IRUVRFIE GNSS CHIE L 7= iii@h =2 ~v. kD
FERRT P R A T

—20-

>

.

E

.15

Ay

[&]

e

$10-

K]

=

S5 —UAV 2223 |

5 —UAV 2324 |

o - Stake 2223
0 I - Stake 23—24|
200 300 400 500 600 700 800

Elevation (m)
W, AN AN V= Y - >
X7 KO RFEIRIZEBIT D, 20222023 4
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(IR), 20232024 4 () ORBNEEE. FEig &AL
FlXZ N1 UAV KO GNSS THIE L 7 i shf
.

4. 2. REAESZEIL

1 600 m LA Oy FEkIC , 2022 4F 8
ﬂ115ﬁ52m4$7ﬂ185®Iﬂ%ﬁﬁmﬁ
(L X, —1.0120.11ma' TH-o7=. EHE 400 m
I DK M OV R & o Bt BV TR &E
RREEESE TR A LN (X 8). FEEAKMK
I EoKEE &5 & MR AR R T 52 LIC K
0, KBEMIELZEEZD. IHIT, KK
AT B W T 2 REE S T RA L.

KRS OMIEE T, 15m OREIEET, 9m
DENER Sz (1 9). ZofIEEZIT LR

MELHOKED BT ARSIV ZDT2D,
AfgEMRE S NI EZD.

b)

Surface elevation change (m a

B8 202248 H 11 H 5 202447 A 18 HIC
BT 5, HEE 600 m LA T O#iPH T O S
T

Elevation (m)

0 5 10 15 20 25 30
Distance (m)

B9 KRG DMEEIZIIT D A Kb B KT

DIFEF LA,

5. £&

7Y =27y REWEE A F > 7 KNz B W T
20222024 D 7-8 HIZ UAV HI &% ki L7-.
A5 U 70~ b @R 52 O DEM & )L Y g
ZAERR L7=. TERRESN7- DEM OHEREFEIT 0.2
mU T THol=z. ZNHDOTFT—H HHWT, iR
B & REAE A L2 R E U JE Sz iinsh
BT, Stakel—4 ¢ GNSS &% L CFHREA
032ma' THY, HEE 700 m {3 T K

(20.5mal) THotz. £/, i 250-600m (2
B2 P REEEZILIZ-1.0120.11 ma' TH
0, RIS 400 m (1T & Kbl O BE TR 72
FHEIEEIKT & BB AT K LKL T
AR RIIOKOEREESKFICEEL R D L
B2 D ARG, KA B A L #PH CE &k
LREE LCUAV HIEOFRAMEEZ R L. 4%
WX, By KT SN TOKET — % &2 v
T, K7 T v 7 AR EHEZE L, REiZm
ZALD BRI OV CREMIC T 5.

[F15%)

AT, ArCS-1I LRI IEINE 7 1 & = 7
k' (JPMXD1420318865) % UY ArCS-3 AbARIk a4t
Wik m Y =7 b (JPMXD1720521001) O —5
ELTEMmLT.

(3% ]

1) Sugiyama et al., 2025: Changes in the coastal

environments and their impact on society in the

Qaanaaq region, northwestern Greenland. Polar

Science, in press, 101206. doi:
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Characteristics of drift ice conditions in the Sea of Okhotsk and off Abashiri in 2024 winter

B —F !
Kazutaka Tateyama'
Corresponding author: tateyaka@mail.kitami-it.ac.jp (K. Tateyama)
HERITHERY: MBS TR
!'School of Earth, Energy and Environmental Engineering, Kitami Institute of Technology

This study investigated the causes behind the latest fidrst appearance of sea ice in Abashiri, observed in February 2025.
During the 2024 winter season, the East Asian winter monsoon weakened from December to January, which likely delayed
sea ice formation in the Sea of Okhotsk. As a result, the southward-drifting sea ice was smaller in extent and thinner than
the winter average. In addition, sea surface temperatures in the northeastern part of the Sea of Japan have been rising year
by year, creating conditions in which the first sea ice arriving along the coast of Hokkaido is more susceptible to melting
due to the influence of the Soya Warm Current. These combined factors are presumed to have contributed to the latest sea

ice arrival observed in Abashiri.
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Prediction and accuracy evaluation of sea ice concentration along the Utoro coast of the
Shiretoko Peninsula
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This study aims to develop and validate a prediction model for sea ice concentration along the coast of Utoro, Shiretoko

Peninsula, based on meteorological forecast data and satellite observations. As the extent and duration of sea ice in the

Sea of Okhotsk have been declining in recent years, local tourism activities such as drift ice walks are significantly affected.

By analyzing the correlation between wind components and ice concentration using AMeDAS, MSM, and AMSR?2 data,

and constructing a Random Forest model, we achieved a prediction accuracy of 78.18% in determining whether sea ice

concentration exceeds 80%, which is the threshold for safe tourism operations.
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YOI H T HEKERE & MKEDEE)

Fluctuations in ice cover and thickness in Saroma-ko lagoon

BpJ ORFR !, Rl —22
Taiga Nohara!, Kazutaka Tateyama®
Corresponding author: m3255200222@std kitami-it.ac.jp (T. Nohara)
HERTHERFRED: THH, 2R ITEERFRFER MRS TR
! Graduate School of Engineering, Kitami Institute of Technology,

2 School of Earth, Energy and Environmental Engineering, Kitami Institute of Technology

In Saroma-ko lagoon, both the number of fully ice-covered days and the ice-covered period are decreasing. This study

aims to clarify changes in ice area and lake ice thickness using observational data and assess potential impacts on local

fisheries under future climate change. Using the Landsat satellite imagery from 1973 to 2025, we investigated long-term

changes in ice coverage, spatial distribution of ice thickness, and their relationship with accumulated freezing degree-days.

Our results indicate that full ice cover typically occurs after mid-February, with the eastern part of the lagoon, which

freezes earlier, tended to have thicker ice than the western part. Since 2006, the frequency of ice-free years has increased,

accompanied by a continued decline in both the number of freezing days and average ice thickness.
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NRAFENBAREKRES LEEXE 2025 £FEFE
EKKERE 2025 FEFE 2025 FERE &%
4RA 700,000
EEME(BKLEHREED) HODEA 0
FhitE 700,000
ATERfGHS 0
XH BXE 700,000
15AE-#R A& EKKERE 700,000
REXEE 450,000
BIEERE 10,000
HERE 30,000
FIRIE 30,000
=i 0
RIEH 20,000
Bl od 0
A F 0wt
FiE 160,000
e 230 0
EEX MR RERE - IIREED 2025 EEFE 2025 EERE &%
IRAEE 0
ZHHUA 0
EEIA RIGE 0
HURA ZHFIE 0
FiiE 0
&R 992,000
EXE 916,500
1 RE-FE  BRE EXKERE FIEE AIRSR
2 IRRHE WRHERE  1EEHFRER: 94,000
= R ERRES
HERE tEEXHEES 35,000
ER-BEH  EKBE.HP 543,000 HP 5E%1E%
EE FirESD
=E mEEKE 14,000
3 HihREZE REVEHMES LEEIREE 130,500
sqoliuhidity) 0
4 Dt FitE EFFNIBEE 100,000
Zit
TEE 75,500
EBRE 55,000
=58 19,500
XILFHH 1,000
HE 0
INZ =5 -992,000
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NEAFEABAREKESR ILEBEXE 2025 FERERLRE
No. 4 K £ g
1| B | SGE FERA ACHREHE K FALIHL
2 | #HE | RISGHE FI HEAE LR THFERT
3 | HE | RISGE T3 FE5L LHRERF R T
4 | BE | RBSY ReE & (EWD LA T SR AR HT
5 | HE | RHHHY NI EE:S (A ERR B v & —
6 | HE | SEHEY JIFS S5 (—) B AR S
7| HE | SEHAY i R ROEMA ) —A —H—X
8 | PR | JAHHHY 2l B (Hors#e
9 | Hif | HERY PEH I BOEHFA ) —A —H—X
10 | BHeF | FHEHY VAUNTGI R TR
11| BHeF | FEHY Hilm S ACHRE R AR ST
12 | #if | $EHEY JRH R LR TR
13| Hig | F2EHEY SR ] BB A TR — 7 ok Rl o 2 —
14 | HE | HLEEY JE B (EWD AT SR AR T
15 | B | HEEEEY Rk sk /IMETTR G A
16 | B | HaEEHEY V% FEsR LR G E e v 2 —0%
1 o B ER LR G E e v 2 —0%
2 Wi O e AHHER R T
1 Ba = {1 Hagh (—th)AbEERR B & —
2 B =l L e HEEE 17 > N T — 7 (BF) T5H
3 B = R ) h—=
4 B = JIE SN (— ) B AR S A biE St
5 B =l N Bl it{ﬁaﬁﬁﬂﬁ%ﬁ%?ﬂﬁ%ﬁ@%ﬁﬁﬁ%\énﬂ AR
6 B = ARE suth FLIRE X G 15 G B S
7 B = [ERCIC (IHF)iM% BIESS: W NOIE
8 B = ek HRE A BORE A A Ry s E R R
9 B = AR 51| KL Li_ R AR xR
10 B = HERE N 5L b B k& SaE (R)EkE A
11 BE = HI ] W’ Hﬂi‘%i&%ﬁ&%@kﬁtﬁiﬁiﬁ
12 B = B[S mepl A EAJFSE
13 L I 4T it{ﬂﬁj@ﬁmﬂ#ﬁ Pt
14 B =l T i NPO JEANT KRy hT—2
15 R =] A HE NPO i EANEKR Y NTU—7
1 [ AP fl— AHRE R P40 S =
2 R MIN Bk NPO i EANEKR Y NTU—7

—111—

Copyright©2025 A% HEHTEN B AT K Y=

The Japanese Society of Snow and Ice




BMEEDEIR  Nod4 (2025)
Annual Report on Snow and Ice Studies in Hokkaido

PASHIHEN BARTOKES LB SR SCBBRRREA TPI

& F5)
B1R& ASENT, AMHAIEARARSTKTES LUF, TRER) LR0d) dufmiEsal (BT, TS &
FLY) LTS,

(F3%)
2%k ASENL, ARERERE 3RITEDTATFEO HINERIC L ERIRDFHEIT .
(1) FKRKROFEMIZET DA - BFJE.
(2) TKEOEMICHET OIS, HHs, Boraia SOk
(3) XE=FEZ OMERIDOTIAT.
(4) AEPPREER ) FNE S I/AGE LIS,
(5) TOMAFEZD HEJERIZLE RS IEH,

(=8)
W34 AXHOSE WEICERET ARFEOSRE LT 5. £, i3RI HETARE Th-Th,
AR T 2 2 L 2 mET 25518, EEFET D2 L 2T R0,
#%8)
HAS% ATk BEEEBL.
X 14
FIBEHIEES T4
s T4
(o 24
GrEpE o)

B XERIE, AEEEHMATAIRIG 28 UK D AEETERE 20 RITE D D AEFRHLF DO ) B AHES
HfEXCBWTEREIND.

(eEDEEH)
F6% SHEFR LUSHEREHFISHIREICRBN T, XHSEOHN6EHTS.
2 RISERL, SEEFRROMR AR COHRHEN OB L, RS ZNERET 5.

(B ORE)

BT SGRREEIASTHEREZ L ZODBEEHRET 5.

8% RISGHMEIISGHEICHE L 256, TOWEEITT 5.

WOK HEESE, HE, AIGEE, SCREE O SN, XESEIITICLE R ik, T FEED
], 25 DT OO, 3L OKEREGER 7= 2 AHEFEOHEE 217 .

2 ST, UEFRHESA Lo TRAD I ENTE D, CEFRBHHESIIBT A —NVEI
BRE: T e

3 SCHBESIISERENHEEL, BRIISEIELT5.

4 SCHBERERIE, SGHMEEFEDO 350 2 U EOWER 2T IVUIHST 52 LR TE R AL, o
HEBHEICFRR 2 BE LE R OEEIC TGRS LU, POTMBEEIC L D ZERE» ST
HEIIHEE & 72T,

5 KEELESOWREIL, IOV TR ORI ERIR & A9 5 SRS 2 bk < SGHEL S O =400
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mﬁb ZOEYHE L - TIT .
6 REGKIIANEBE 4 FUIITEDDEZAITLA.
F105: XHEHFIITGROFEL LN FHEEET .

(B D)

1 TIRRANIARFRTERE 24 RIS, BB OHE b > I % 24, P 1 ENCR

Tbkfé KHEZRSZHEOIMNI 2L L, FMEL 1 FERLT2HEETETH. 2ot
KRBT 24 LDEDDH L Z AL D,

(@ihd, FFagR)
F125 AN B LOREERZE 2 &N TE .
2 B LOREERII SRR OMIR 2R TSGR Z 2R 5. BifE L URHEERITASHED
DREBIZFGTHLDETS.
3 FEEER IUBROEMIT 2 4EUNE L, SGREERNRET 5. BMEEZTIIT 0.

(CiRE)
135 ASTHITEAE 1 BIERSGTRRS 2B I BT CERRESOT R 2B <.
2 IS, CEFEHRESE Lo TRADIENTE D, CEFRRSIUIET A —VEILL 5%
R AT
3 mﬁimﬁ%®ﬁgkﬁé WEFHR DY, SATENEBRRIRDD D LT 5.
4 SFRESIZE W TUE TR FHOER L Z T iU 5720,
)%%ﬁ%@uxﬁ@ﬁi
) TR DG
(3) BEDWIE
) KT O
(5) ZOMEE/HIH
5 HBEIIANHEE 14 RICEDDLEIAITLD.

(B
B 145 HHHES KR OKERSOBERITEREDMER L, IR — L=V R L, &
BoMEICH S T b,

B Al

ARNHUT TR 26 45 H 17 A K0 hif79%.

ANHO—EZLGET L, TR 2945 A 13 AnblufT9 2. (EEKOSFHIBET 55 16 o HlkR)
AKNHO—EBEZSETL, FM246 H 25 H XV EIT3 5.

ANBO—EAWETL, FMb443 A 17 B LV i1 5.
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