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Growing morphology of the Picea glehnii afforestation after 7 growing seasons
from the heavy snowfall in 2011-12 winter

Tk AR

Shin-ichiro Saito

Young trees of Picea glehnii afforestation were damaged by heavy snowfall (over 200cm) in 2011-12 winter. Trees over

3.0m high were little damaged. Trees 2.0-3.0m high were remarkably damaged on 2-3 year trunks in morphologies of
trunk brake or trunk bending. Trees under 2.0m high were completely damaged in morphologies of trunk brake and trunk
bending. On snow damaged trees 2.0-3.0m high, I practiced both by pruning for plural daughter trunks to single trunk

methods and by splints for bending trunks. After 7 growing seasons, my practices gained some good results. However,

trees of daughter trunks origin were behind trees of proper trunks of non-damaged in height growing.
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Development of forecasting and web publishing systems for superior mirage occurrence in
the Okhotsk region using the LPWA network sensors

FE (NN R SR ey S 1 G i i N S SR Y N NS
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Kazutaka Tateyama', Kazutoshi Sato', Tomoko Satoh?, Kazuhito Kobayashi®, Kazushi Suzuki*

Corresponding author: tateyaka@mail kitami-it.ac.jp (K. Tateyama)

Superior mirage occurs when strong temperature inversion layer generates. Forecasting and web publishing system for

superior mirage occurrence in the Okhotsk region was attempted to develop by measuring vertical profile of air

temperature in the surface boundary layer using LPWA (Low Power Wide Area) network thermometers on the tower in

the period from February 15 to May 30 2019.
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DA =N ZBRE~HEBEET 5.
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7o ETo, T L BREOR GRS FTREIRRE X B L
TK) Tkm Tohotz. ZOHPFANTHIUIHNEED
THEZE 1 RO CT — 4 ZINETHZ LT
5.
X 4 |ZERESITERE LT LPWA &R Vol
TERG SR & BSREOR AR A R T, JRE TR LT
5201943 H 26 H2v5 4 A 3 HoO®IENX, 5—4
DRI TH -T2 11, 2, B 1XFNLFIE S 44m,
28m, 7m IZERE LU FOKIEERL, 13 1%
S 44m & Tm OFKIRZE, t1-2 135 E 28m & Tm D
RIBZEZTR LTS, BaOMHEL, BREHIC X
S TN & KO FAESESBLI ST
R 2R L 05,

BRI, 25 Bl EESHEO R A0 s S
iz, BEARKIEN 0CX Y HEV 2019 422 H 15
72254 A 11 BETOHIK G H 19 BZERS) 12
AU MBS Z 423 H19 HB X U4 A
12 HEED HRIERAIR2Y 0°C X0 @RI O HH
THRAE L MBS EF KT L HET S
&, AT 6 [Bl, BRI 19 B34 LTz
77, WOKOFIRBUZOWTIE, fEEOHFKS:
BOFEKT2 H 27 BIZHEAT, 4 A 14 BITHOKKE
HE7oTWb. KEROMZ SN2 8 D HOKA R,
R % PAUESHED TGPk 1%3 H 1 AL 4 [518]
Mz,

4. E®

VI EEXKHEEDS BB S B TRied tl
&3 ORIRZE (13 KR DRKE VI ORIE,
KIRZE, BAELTESBOREZ . BXENE
MEn=H1E, 3A19H, 4H22H, 5A16 HD
3 HMZEFRE 23Ch5 8.1TCH t1-3 KRR D
N, SIRZEDFEHIL 43CTh-o7-. KIBAENKE
WHLSIIA T & B KB O T THh L.
A ZR TR CRURHR AN L > TR S L7z m &
J& D3 FOK A~ U _ERE N ORIR A &
FERT D DIk L, BE-KFMB W T HIRSE
WK > TERTMAIE L TERY, miEE HFET
KIRO A 2747720, t1-43 KUEZE TO T A]
BThiEEZDLND.
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2019/02/21 2019/03/13 2019/04/02 2019/04/22 2019/05/12

Bff (2019428158~5A308)
4 GREEICRRE L7 LPWA SCAURL o ORITER R & B HE DR AR & o0 Mo,

tl, 22, BIEFNFIE X 4m, 28m, Tm ICHRBE LB POREEZ LTINS, &
FEOMERRIL B BTN L » T EAESEED Bl S U 2R LT 5.

JESHEDS B BT S LT BR o A,

iR

R, EERBEOBHE (1:/h, 2,

X\ {mL,
3:K, 4:4PK)

No. Date t1 t2 t3 t1-t3 t2-t3 Mirage scale
1 2019/2/22 4:20  -2.4 -4.6 -7.3 4.9 2.7 2
2 2019/2/24 4:20 -5.8 -6.0 -9.9 4.1 3.9 3
3 2019/3/1 4:10 -2.4 -5.2 -6.8 4.4 1.6 4
4 2019/3/9 0:40  -1.0 -2.9 -7.6 6.6 4.7 2
5 2019/3/19 3:10 6.6 6.4 5.6 1.0 0.8 2
6 2019/4/5 5:00 1.0 0.3 -5.0 6.0 5.3 4
7 2019/4/11 3:00 0.7 -1.1 -2.0 2.7 0.9 3
8 2019/4/12 3:50 1.7 0.9 -15 3.2 2.4 1
9 2019/4/13 5:20 3.7 0.9 0.1 3.6 0.8 4

10 2019/4/14 4:10 9.4 6.8 3.8 5.6 3.0 4
11 2019/4/17 4:50 7.8 4.9 2.3 5.5 2.6 3
12 2019/4/22 2:50 6.7 6.3 5.9 0.8 0.4 2
13 2019/4/28 4:40 0.7 -1.3 -1.6 2.3 0.3 2
14 2019/4/29 4:00 10.0 7.9 3.1 6.9 4.8 1
15 2019/4/30 4:00 8.8 5.9 4.1 4.7 1.8 3
16 2019/5/4 4:20 8.8 5.8 4.1 4.7 1.7 2
17 2019/5/5 6:00 17.0 12.4 11.6 5.4 0.8 2
18 2019/5/6 3:20  16.8 15.1 8.7 8.1 6.4 3
19 2019/5/9 3:00 7.9 4.7 3.6 4.3 1.1 2
20 2019/5/13 4:40 4.2 2.2 0.9 3.3 1.3 3
21 2019/5/14 1:50 8.4 53 4.3 4.1 1.0 3
22 2019/5/16 0:00 11.6 11.3 9.9 1.7 1.4 2
23 2019/5/233:20 156 12.1 10.4 5.2 1.7 2
24 2019/5/25 1:10 14.0 11.3 10.0 4.0 1.3 2
25 2019/5/30 3:00 11.8 8.9 8.2 3.6 0.7 2
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BEOBEIITRI 0 Bis D 6 By SRR < FA L, i
SEEOIERIZE LS RN TWD Z e vbhoTz. Zh
X HBFEAZEH & IR E > TWD Z E BRI
ThireEXLND.
ASEIOBLINTIL, BRI AEOF I L THR
BT —2 2R Lz, Lo, BEERIEAER
AThnE Y, BIIFRFLUNI bESHES AL TV
LAREMEN B D, TDID, A X —r VAT
ENZ K el 2 JE U, TR & & O ICHRGE
THVERDD.

5. &6

BHEETN OSSN I LPWA RKIEE 2R E L
2019 4E2 A 15 B225 5 A 30 HIZHT TRIRDSH
ESAROY T IE A LBLIIZ T T, B TOER
B BRI & ol U 7RG, e BB & & Moo &R
ZEMD 32CEBIE & LT ENESHOIE %2 T
TX 5 A[ReE VR ST,

ASBITE LR AE TR O E 2 Z 83
572912, REMNATOI T BRI T
<, A B =)0 h AT X BEg B b FE i 5
ZENHETHS.
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AWFIEITERK 31 AFEAL R LERFE R SRS
(AR - i) 12 X DBk a2 CElE L
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(&% - 51X

1) AAESSEW#S, 2016 : BEXHEOT T, K
4, 108pp.

2) KRk, MEERERE, Ve hE1, 2013 : kD
IBXHEOBIEE & TLPK - BITITK I ITBET 5B,
ALHREDTK, 32, 26-29.

3) 1k M1, 2015 : RIBERTIZEBT 5 ETESEED
FlEk, FURMEMEEI R, 37, 43-52.

4) AR, fEIL—F, i e, MR A, 2018
ZZEOFRIZBIT D HESHEORARIL O
- Fa— % O ShE SR 248 OB FE D
ffeNr-, 0K, 80(3), 213-226.
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Long-term Measurement of Temperature, Salinity and Ocean Current
in the Bowdoin Fjord in northwestern Greenland

B BE Y

TRET RS Y, BUIR EA°, A2l s

Yoshiki Fujishi®-2, Yasushi Fukamachi®*, Naoya Kanna®, Shin Sugiyama'-*
Corresponding author: yoshiki-fl@pop.lowtem.hokudai.ac.jp (Y. Fujishi)

To investigate seasonal variability in current, temperature, and salinity near a Greenlandic tidewater glacier, we deployed
two moorings in Bowdoin Fjord in front of Bowdoin Glacier from July 2017 to July 2018. At 17 km from the glacier front,

we observed fortnightly temperature variations, suggesting the influence of tide on water exchange in the fjord. At 1 km

from the glacier front, temperature at 10 m from the bottom decreased by 0.4 °C between July and mid-August. The drop

in the temperature during the melt season suggests that submarine melting at the glacier front was enhanced by subglacial

meltwater discharge.

1. [FCHIZ

T —r T RKRITEERRICEERS K-
TWD.HRC 7 ) =0T RiRERCTHE LS ERE
2RV, IFEOWKAED FFICKRELSFHFLHGLTW
50, BEBRKOERKE LT, I—E27KE
SROKFEEOHEIMA R S Tnd 2. F£7z,
KD BHFLE~ DK EN ML TBY, 7
V=27 v RIGROWEREE - ARG 2 D%
BELEH SN TWDE I, ZRETOMEIZLS &,
JKITE R B (EEHEK) 35 @RAKD, 7
# FV RIEBINLE T DR K % 5 EIARIEHT
%9, A U AT Z AL, S HIZJE
JETIIANEDN IR EI ZIAEND. 7 4 IR
DIFERIZF B % B 2 20K b ORI B,
ZEEICRE REBZRT. TOH, 7 4 9L
RNE OWEFEEER & FE R EB 2 T & & 2
LS. L LZedin, ZU—rT 2 RIZBWT
7 4 3V ORI — 2 1XRohisn,
7 4 3V RN O WG B OME K FEME O ZHi 28
{RICBI 2 B ITEN TV 5. 2 2 TARAFZE TIX
TV —rZ RN ET AR — KA 7
4 FV RIZBWT, KR, Hoy, FEOREEH
ATV, 7 4 Fv K OHEKFHE &R OZFHAH)
A L.

2. MERIM

7Y =T RETEEICALET 2R — KA~
KA (77°41°N, 68°35°'W) I EA) 10 km, KU
& 3 km DA — ¥ 2 ZOKIT, 2EAK 20 km DR
— KA 7 43N RIZHATS (K1), A—F
A LOKINE, 2008 FLARERIMIC KR L7 2 &7
WEINTWS Y, Fl2R—A 7 4 3V T,
B OWIRICBRIA ThN =635 5289, EHo
WEEBLNT £ 721Tbiv Tz,

3. BAIFE

R— KA 7 43V RIZBIT DEEBHNT,
2017 -7 A2 5 2018 4 7 H ORIV T 2 HE
RTITo7 (® 1), KRS 17 km O RS
(BF17)D /KT 540 m, JKIREEZ>S 1 km O M
SUBFO1) DKL 180m Th 7=, BF17 DFRE
R, ESEH L A, KRG 7 B, mmiiEq 1A,
4y« AKIR - EER (CTD 1) 1 BTSN T
W7o, BFO1 OARERITWRMAVEHRE 1| & CTD
FH1BETHER ST (&), BHIFIZ BF17
DR RIZM O OBE TR E Y B4 U, BRER
FERARB L 7o Toiotd, —HDKIBRT — X 1ZKHE
me LTHo7-. £7=, BFOl IZH\WT, 2017 4F
12 AB XU 2018 42 4 HURRIZH - 2 WRIL, &

VAbHRE R ARIER AR e AT
Hokkaido University, Institute of Low Temperature Science
PAGHEE R KB BREER R

Hokkaido University, Graduate School of Environmental Science

SAbifEiE R ALt E Y o 2 —

Hokkaido University, Arctic Research Center
HbEE R AL S — L - AT — g v
Hokkaido University, Global Station for Arctic Research
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Mz (X 1).

© Contans modified Copernicus Sentined data (2017),
processed with Sentineflow (hitps//gthub, com/puseg/sentinelfiow),
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B RAERICH TIRERE LEESTIEODEEIZDNT

A study on the relationship between the transport rate of drifting snow and
national road closure during extreme snowstorm

Re W, i X &1 % &l R
Satoshi Omiya, Hirotaka Takechi, Manabu Kaneko and Joji Takahashi
Corresponding author: somiya@ceri.go.jp (S. Omiya)

The purpose of this study is to propose indices to support winter road management. We conducted case analysis on the

extreme snowstorms that occurred in eastern Hokkaido at March 2013 and February 2014. As a result, it was shown that

there is a characteristic for each route in the relationship between national road closure and the transport rate of drifting

Snow.
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Some issues for measuring specific surface area of snow
— Effect of tamping and water content of snow samples —

I A

INALR EE9L Y,

i 2 HA RS

Yuki Ikeura!, Akihiro Hachikubo', Satoru Yamaguchi?, Teruo Aoki®
Corresponding author: hachi@mail kitami-it.ac.jp (A. Hachikubo)
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2 B KB AR e T

National Research Institute for Earth Science and Disaster Resilience
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National Institute of Polar Research

Copyright©2019 ZA2#EFE A B ARZOK S ALIRE ST
Hokkaido Blanch of the Japanese Society of Snow and Ice



JeMEEOTIK  No38 (2019)

Annual Report on Snow and Ice Studies in Hokkaido
LB L TNy b SIS AT V. JERRAE
X 3%RRETHY 2, [[ 10%D IceCube & bz
DEMBEIZL V. 2L, 74— NP TIEHN
BELICS WIRIKER 2 L, 2R 7 O@iE
W ERP LI, LORREAT D, £z,
IceCube & i L CHIEIZREMI A2 00% (1 306
HIVKI 1) WO RERNRH 5.

IceCube D~ == 7 /LT LE, IceCube DR
EZIEH AREEMEA SN TWS. T72bb,
1E L < HIE &I 72 IeeCube OfFE S, JIE D T4
SHEOHH THE SSAHIE DRl /REN & 72 5.
LM L7235, IceCube (ZIXHIE LDV 2D
RIEN S 5.

IceCube DOHE FIREIREFIPHIL, v == T /T
FAUZF-40°CH> 5-5°COFIPHTH 5. ZauE Tt
T D SSAITHE TERN Z & EZRFITRERT 5.
LT DL, ARINDIFHOFED O KT E 54+

10

ThHY, FIWK EOEBIIKA T Tho THiR
DNRETHEKREELZENHY, EEEZETD.
ZH% b, IeeCube TOHRILE D SSA HIEMEIL &
HIRD DD, IZOWVTIE L < bdro Tneu.
UK U, BET 2@ 1L aUEE 23 oL T T b iRk
WA IECRIET D Z &b, kFm &
KOFHREZHOEEREZRD L Z L7
5. FT, BAKRT UK Z RO TR (5
Biv) HoOAOERRMEE DD, 22T, W
FHOEBOEEIZ X - T, IceCube THRNLE D
SSA ZWJET D EEI DB, R
F-— T, REDNEBEOHEOHE,
IceCube TIIEFHIIHBE NS N2 572, 200 kg
mBEETOZ YT (JEE) N~v==T /)b
THHHEESNTWS. L LARRS, ZoEer s
2LV FESERL T OREECHE G 3 2 0, SSA WA
b BATREMEN B 5. # 2T, EBRIEESRM%2-18
~+5CETELSERNS, Z v v v TRtk DR
E SSA DZALIZOWNT H =,

-
—

HIRFES
4.0%

——

i 7K

e

for ik

£f 10.4%

NE @ ik

| I— 5 ERAYES ——

<I 3.9% i 7K

AN —_— —h—

& ——

E [ AT

A 3.4% A 20194 3A13H

201943 H14H
®201943H17H

S| 10

IceCube SSA [m?/kg]

X 2

IceCube & BET HEEIZ L 20N I 5 HFEB L OFEOMARE O SSA OFHEY

Copyright©2019 A#SFEE N H AR K P2 A HEE 355
Hokkaido Blanch of the Japanese Society of Snow and Ice



2. REBRF&

(1) EKkDEE

FEBRH (2019453 A 13, 14, 17 H) ZTEITHE
50N S 5 HERED SSA %, IceCube & BET
LWETENTN RO, £, ZoREZ =L
HER% (5000 rpm, 30 #0) THiK L72aBHZ DWW T
# SSA ZRD7=. 3/17 DIRELD I, 0°CDIKE A
TL—T—kRICEA L, L<IRED Z & TEAKR
NS W3R B L7z, BBt B k=RIzS
WTIEMBEAREGKREHTHE L. LT,
HBHILL T 3 fEEHE 72 5.

O ERED A ARHEEHE (WS HHE)
© Oz Lo BERE TR L7230k

® DIZ 0°CHOK % AT L—THIA L 7=k

(2) BVEVTICKBEE

WS ONDEE (BiE, LEVSE, ZLbEH
BHE, LLbILHE, IHHFE) IOV THRE
LU, B CIANRIR T T e LR
VIREE, BL OV e 7 Lk oREHZ oW
C, IceCube 3 L UVBET %£7& € SSA # 7€ L 7-.
HEHZ L - TiE, -18CHORIREICH W THIE %
Fh L7z, ZoEr7THEOKIRIZONWTIT,
P— I A X REFCTHIE L.

LEEDTZIK  No.38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido

3. BREER

(1) BKkOETE

IceCube & BET #:i& (2 L A5 SSA JIEMH D
e 2 X2 1R, M o AL 3/13 TRIR-0.8°C,
@3 3/14 TKIR 0.0°C, ] 3/17 TXKIE+0.8°CT
b5 HMHREDOEHIL, EThN-S50E (A
SRFEE) THY, EKRBIINTNG 3~4%~RE T
Holz. ZOBNIHHED SSA [TV T,
3/13 OF — X R\ TC, IceCube (255 SSA (&
BET #E@EIZ L% SSA LV AT/ NIz -T
W5, ZZT, BIAKEEIZEZ D EKREDN 0%E 72
STEREIO SSAICERTHE, b 31307
— X Z [T, IceCube * BET & & 12 SSA fll
IKIEIEE Lovo Tz, E£72, 3/17 OFREFCITAIHRR
NBAIKIZE D BRBEENSELLZ A, &
KEFRIE 10%IT < FTHIM L, IceCube + BET %
& HIT SSA HIXIFIFRE DIK T3 A B AT,

X 2 hoERES R L OBAIREED 2 S &k
SERROME XL, Wl 1 0 1 0ff (KoK
O OIFEEZ L2 L, WTFhoREL /N E
{7goTW5h. ZL T, BiARKEOBDNIHLDE
1%, &6 ORI A TRE L TV AIFERKNE TR
D BRI, HIERO/NSVOKOFRE (B 2 2R

40 .E§Eﬁb§§

30 mEHE

20 \ :*:“‘ @ oLFYSE

10 @ xILIELHE
— 0 ALZETHHE
= X

-10
ﬂg-ao "
Y 30 H ¢ A

-40

-50

-20 -10 0 10
Sum [°C]

B3 SR (HEYENE OB ORUERE L)

L H L THIED SSA Bk & D%

Copyright©2019 A#SFEE N H AR K P2 A HEE 355
Hokkaido Blanch of the Japanese Society of Snow and Ice



JLHFEDEZIK  No.38 (2019)

Annual Report on Snow and Ice Studies in Hokkaido
DL ONHESY) bBEH LIZIREETH Y, 125K
L CW AT X IceCube b BTl L < JAIE T
TTNnHEBEZLND.

BET #EENBAMEREOLN S E)?i)%@ bl

DERS %ﬁhﬁb?ﬁ\éﬁ>i_ouVC%m
BET %% ,ﬁﬂ@%%m%%?ﬁ&mtkﬁ
“C{E'J/l:?“é 71&5, S 6 ORI CREL TWDHIKR
AR BIZIFBEEAICHAE L T D, T72bb, &
DO FERLA DR ENIRARKAE T2 RFED SSA
ERELTWDHZ &IZ b, LMo T, BKHT
D HIRIRAED SSA 1L AR D SSA LV g/l
V. Zhar S 6HEDOED SSA fE] Th
BHETAHE, IceCube 1ZX 2 IR LI, W
BB/ L TS Z L ic b, OB &L
T, BLFICIRES 2 IAK DL FRIC XD

ML) DT LI, IRIMERO SR
/N L TWD 2 ERBEXLND.

(2)9/t/7(;6%£

B Z R L ZBRoORIR & B THIZ O
ﬁAE&&@%%%fﬁ*’&z EH LT3 I
RLUTZ. ks, ZOREEIX BET EE O A THIE
SNTeT—H#ThD. i, EOETHILXH
VBT SSA BN L, ADETH L SSA
DD Lo 2 & &R,

P, RIEDMEWBE DT SO RICER TS
L, AUV THIB O SSA 2% TH Y, s
T2 BT LB RIZEAEZ T RN
ERbnhbd. FO—FTIE, BARETFCRZ
VN X SSA DN 3~4 ENFE EIED LTz fib

DEEHHTHL &, KIENMEWESA, LED &
CLHELHE-LLILDEFF U ETICK
D SSA NHIZ 2~3ENF EHIML TV D . 7272 L
SRS 0°CHTI TIEHTS & [AIER, SSA 1B

WZdhotz. ISHDFEHSMIT, EEEFTH X
YEUZIZE Y SSAIZ1I~2ENZ EHEMLTWD
2, IOICEIRERET (0°CELE) Tikpdicis
C7-.

2TOFECHET AT, IBENE 2D L
272X SSA IFEAT A TH S.
F7-, KIEEREL T T SSA AT HDI%, # v
BT L BT A EE L7720, ik A3
FEEOBEIMIFEL-EEZbND. 27210
H et & SSA DRI WHE TIFMERIIICZ D%
BR/NEL,SSAITITEA EE DB otz & H
bihd. —J, miREE T T SSA B+ 50
%, Z B TIC D EERA R LD < 220N T
RERENBD L2720, EE2605. SHLHF
RS R REWVWD, MOFE L LT,
0°CHTIA T b A TR T ORI K 2 D R
WCRK&EMoTz, EEZBNS.

(&% - 5| AX#R]

1) Gallet, J.-C., Domine, F., Zender, C. S. and
Picard, G., 2009: Measurement of the specific
surface area of snow using infrared reflectance in
an integrating sphere at 1310 and 1550nm, The
Cryosphere, 3, 167-182.

2) Hachikubo, A., Yamaguchi, S., Arakawa, H.,
Tanikawa, T., Hori, M., Sugiura, K., Matoba, S
Niwano, M., Kuchiki, K. and Aoki, T., 2014:
Effects of temperature and grain type on time
variation of snow specific surface area, Bull.
Glaciol. Res., 32, 47-53.

3)  JUAPREREL, RIEKEH, [1AE, HFAMEKR,
2m&%§m%ﬁ%®wﬁ—X§yv;ﬁ%
DOYPEFI—, ILHEEDZK, 15-18.

Copyright©2019 A#SFEE N H AR K P2 A HEE 355
Hokkaido Blanch of the Japanese Society of Snow and Ice



LEEDTZIK  No.38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido

KB TESRERRR—KEKFEIDHEEL

Educational Materials for Meteorological Phenomena — phase Change
between Liquid Water and Water Vapor

KA SRk
Eiji Akitaya

Corresponding author: akitaya@coral.ocn.ne.jp
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Surface elevation change of glaciers in Kronotsuky Peninsula, Kamchatka Peninsula,
Russia

A ed 2, Wi BRORER -2, Ak Y, A !
Shungo Fukumoto' 2, Shuntaro Hata®2, Jun Saito', Shin Sugiyama!
Corresponding author: fukumoto@pop.lowtem.hokudai.ac.jp (S Fukumoto)

Relatively few research has been reported on the mass budget of glaciers in Kamchatka Peninsula, far eastern Russia. To
quantify recent glacier change in the region, we utilized ALOS-PRISM and SRTM data to analyze the surface elevation
change of glaciers in Kronotsky Peninsula situated on central eastern part of Kamchatka Peninsula. We processed stereo
pair satellite images with a digital map plotting instrument (EARDAS IMAGINE) to generate digital elevation maps
(DEMs). Generated DEMs were compared to measure surface elevation changes during periods of 20002006 and 2006—

2010. The mean rate of annual surface elevation changes over 5 glaciers was —1.87 m a™!in 20062010, which was more

than double compared with the rate in 2000-2006.
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Hydrogen isotopic fractionation of ethane at the formation of
crystallographic structure Il mixed-gas hydrates

A A

AUNCNCINS

NBE ESL Y, A e

Jumpei Matsuda', Akihiro Hachikubo!, Takahiro Ozeki', Satoshi Takeya?
Corresponding author: hachi@mail kitami-it.ac.jp (A. Hachikubo)

We report isotopic difference in ethane 8D between gas and hydrate phases at the clathrate hydrate formation of ethane-

argon systems. Ethane was concentrated into hydrate phase rather than argon. The hydrate of crystallographic structure 11

formed in the high concentration of argon, whereas the structure I appeared in the low concentration of argon. The isotopic

difference in ethane 8D between gas and hydrate phases changed according to the crystallographic structure, and the

tendency was similar to the methane-ethane system. We proposed that the size of host cages affect the isotopic

fractionation of guest molecules.
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Trends of Injured Fallers Requiring Emergency Transport to Hospitals in Winter in Sapporo,

Focusing on Secular Change Until 2018

AR IER, KIE (0, kA &/, &l Lok
Reina Hashimoto, kazuhito Ohashi, Yasuhiro Nagata, Yasuhiro Kaneda
Corresponding author: r-hashimoto@decnet.or.jp (R. Hashimoto)

ARIETIL, 1996 4EEEN D 2018 AEFED 23 LMk 5, FLIRHTOLIADLEC X 2R EMEE DT —H
ZRV, 2018 EEORAIEE OFhE, 725N, 23 KHIOT —H & FW TR AMEE ORS A R 57
ODOGHTEAT-T2. FORER, 2018 FFEOREHEF T 2011 FFELFE Tld b e o7 2 &, 2018 FE
3 H OREMEE LT 10 KHIOFIHEDFFLL T ThH 7= Z ERWH LN o72. F£77, 2017 FEEORKEH
EEEL, 23 A OZL < OFE TEHEMROKRIAN LES ORICEWEIE Th o7 2 &, X TI3E

FEZ &0 BEoR B B OEE N IRE TH D Z LR L RoTz.

1. BRELEM

JbHRERIR AT e o X —TlL, A E—T AT
HEEH SR OFER L LT, HE COEEHERE, 1k
ZHINZ, #HEECOME XIEE), Yo7 A U
—7 Ly MCXDEEYE, iSETB8E CoEE,
D505 KHEEROBRMI BT 72 178 E &7 T
X721F0y, ALIRTIZET 5l TOREIZ L DR
W7 — & BRI L C& 72 V. AL E
T ARCEHENL, HEVEE, #EEAB L HICFEA
IMEENCH D 2. 2017 4E1L, BEEN ARSIz 1 H
2253 H, 11 ABLON 12 AlZ, FlE COREIC X
LRCEWEE S (1268 A) 23, FLIGHIZERT D8R
HEMEE (39197 1) D#132%% 5T,

AETIE, 12 A6 3 A% “AH” LEsL
FLIEH 21 D&M ORI Xk 2 Rt sE T —~
ZOAT Ui, RS0 BIE, AMORREIC X 58
s LB, “RaintE” LR OBk
MEET 52 L ThHD.

ARIGSHHICHNET— 213, 1996 4EE 5 2018 45
JEF TOKBWEET—FDH D, [FiEOH s
B ESN-T—4Th5b. T—XI2%, Bk
o TREWRE SN B, R, HEET, s
FIORALGFT BaE, BiE, @A nR L), R
DHEEE OMER, o, R, R4, ERERRED
RS EN TS, 2018 4EFEIE, &1 (12 AN
3 H) OREHEE 886 ADMhIZ, 11 HIZ 75 AD3E

ST,

2. 2018 FEDMEMEE DENMDIEHE

(1) FENMSMEETH

1996 472 55 2018 4R % T 23 KI5 1T DR
BEEROHR 2, 1R Lz K1 XD, 2018
FEFE DORAIEE T 886 A TH Y, 2011 LI
TR b Dotz K212iE, 2018 FFEITHIT 5
BRERSIsE H RS L ONLIR T 0 AR B OHER
ZoRU7-. X2 kv, 2018 AEEEIT 11 H PAjuEIcH)
DTHEZHMENIS N TEY, RFREIOREWSEE b
WO TR SILTND. RS EIT, 11 A A
N6 2 AHRAIEE CHIF B2 0 IZEINL TV eds,
2 AP AL RIER SO THERS LTV, 2 g
PARSI XM= OB X biE< o TW0DH 2
En, BAHEERIIME&RORELZIT TS
LEZHNA.

1400 1317

2
1200 1147
1009 99
1000 6 e e os 1 02 N 0w -
768 T80 g 815 787
800 95 0o e P S
600
400
200
0
Bttt S0 S B A
oA 3 i+ i ﬁ kg &y J:G: b
(= (=] =
1

LA (N

s

fEEBRFE Rl v 2 —
Hokkaido Development Engineering Center

Copyright©2019 ZA2#EFE A B ARZOK S ALIRE ST
Hokkaido Blanch of the Japanese Society of Snow and Ice


mailto:r-hashimoto@decnet.or.jp

ALHHEDTIK  No.38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido

1200 400
350
1000
_ 300
= 800 R
% 230 8
H o
600 200 ;2
e 150 =
?‘E( 400 |I"|”” BY
S ”HI”“”H 100
200
||||H 50
----- il
0 nuin I 0
T T L gagsgosgsezs3ss st raos
SZTzz22Z%aadaa” 2322 "%"%@aa”aaa
— R R R PHRETR
2 BAEERCEHEE S L UL T OB R 2018 (EEEOHER

(2) BRlfEWeEER

2018 FREEIZISIT D H BIRCEHEE £t LU 2009
FEEEDNG 2018 4EEEE T 10 AW 51T HRAE
FEIDOABPESEZE, K31 oRLz. K3 X, 10
KAHOFEHEIT 12 AR Tho7c. 12 AL, B
WITSRIRDEELL | & 72 5 72 Ol E D STV —
T, FIHFRCEENIIKATT & 72 b 7D BRIl
TEEBNFHOMRE L, SR & 720 0N &2 —
HELTEZDLND. 51T, 12 HIXFENKED 4D
LRHICTH DT, HAER IR 5 AREI I0%E
R E L Vot ANEROFELH D LB X
5.

3 LY, 2018 4RI 3 H ORCEHREEED 10
KIADONTIED LT TH Y, EEID 7otz
2018 4FEE 3 H OFLIR T DR £l 3 33em k 3 HD
AR (98cm) & HEATIEFITDRL, K’ 2 T,
2 A AJLARE D AR S B RO ICHERS L Qe
2018 4EFED 3 HIIBESH 'V DR T=Z LIz kb,
RAMEER L Do T ATREENE 2 B s,

400
124 :

350
= 20186

=300

ﬁ 250

3 2018 AFFED A B AHEE £ L OV 10 44
(2009~2018 4EJE) DR EE £ D H BN

# 200
& 150
=100
= 5

0

FEHEIE (2000~20184RHE)

3. WBREDT—RIZ&LHHAMEEDHFHDIEE

(1) BRI R MEE 3

1996 472 55 2018 4R % T 23 ZHAITHIT D
AR RO 2, B4 1R LTz, X4
£V, 1FEAEDOEEIZBWT, 0 BN 2 e
X3 EFEND S R LWV o TR ORHRTICRT D
R OFEIMERN—FT, 9RFREND 11 KA
LWV TR, 15 AN 17T R \W\Wo724 05
DEEVRENZ EBHE LI, LL, 2017
EEF IR Téﬁéi’ﬂxli‘%@@% /\75%—1753’3 7=,
¥ 5 121F, 2017 EEEIZRBT HRBIEE B L O
2009 HFEDD 2018 HEFEE TO 10 LN H1T D48

BEEBORRERIEA 2R L., 10 A o4
BREERIL, SRS 10 BFEIZ 2R 7T~8%F%

E%%ﬂ%ﬂﬁ@f%@,$m¢@ﬁwﬁ%muﬁ
BREE R OEIE D E o T2 L L, 2017 S
0 FFEDND 9 BfR LW o T2 RIANLREIFIZONT TO
RAWEF L DOEIGD, 10 LR EHEE LV
B 1~2%FEEE <, FHZ 0 KRG 3 RN E o
7. 2017 LI 2D OfEM A R AV B2 O
TIIHEARHTH D0, [RRFERIZT 2 Rk
F DR HI R SO T 2D T B B

TTH2.
100%
@ onu, I I I I I
= 80%
&= 70% 21 ~230FE
2 60% " 18~2005E
‘g 50% 15~170 &
i-j ;‘g:f 12~ 14054
& ou ||| ' I =~ 118
# 1o " 6~8IFE
= pnnaainnnannannnnnann by oaswn
WoEoE W W WO~
L ol ol - S
o 0 = ol = o » =1 o~ =+ et oo
288228888558 ¢g 8
— — ol ol ol o o o o
4 BEdRR AR DR RIHTHER
Copyright©2019 ZA2#EFE A B ARZOK S ALIRE ST

Hokkaido Blanch of the Japanese Society of Snow and Ice



10%
9%
8%
%
6%
5%
4%
3%
2%
1%
0%

P A DR BB S

4-4—4”{" ﬂEwEﬂﬂﬂﬂ\(UﬂUﬂU 15434]414:4:4:42 404 E E
b

201746 w105 (2009~20184H)

X 5 2017 FEORRHEEE TS L OV 10 41

(2009~2018 FEE) DERAWGEE LT DRI
EE

(2) THRAMEMEEL

1996 FEEEN S 2018 FEE £ TD 23 AW RIT AT

LHFEDTHIK  No.38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido
FEFEMND 2018 4EFE £ T 23 ZHITHIT 5 XD
ROEEE RS L ONLR T OB EOHER 2R LTz,
X 7 L0, PRRKIZBO CTREEIREEE T
S7T2 2012 FEEN, BB LS -1 LRSI
2%, 2016 R IO 2017 ISR T
bolo. K8ITIE, HRKIZEIT 2REHEE S L
Z DD LOTINEEE ORBWEHE RO Z R L
7o (REEHEE OSBRI O REERBILADS 2007 - CTh
ST2728, 2007 S 2018 FEEOHES 2/~ LT).
HR I Z W TREEHEF B3 2o 72 2012 4R,
2016 FERS KON 2017 AFEEVE, digNEEF OHRX
TORBWEBZ BN L 7o TWve, X)L, v
URARBUEE BRSNS B OABEE D
Mk CH Y, TRO LD B TEE R & BREIC

BBt o %2, X6 (TR Liz. X6 Mz, BATEMORHE CMTEOBEMSCEE 7
XU, HRKIZBWTREIEE R OFEEIC L A L) OEEEZ, RAWEE RO E LT
BN ENLSTED, 2012 4, 2016 43 LU0 2017 LEZLND.
IR R RIS N E 0~ 7=, K 7121, 1996
450
400
7250
> —— R E
i 300 T
= 250 —— X
% Bl SEEIES
g 200 I
%150 AT
= A /\%,di —— I
=100 - VL= —— X
0\ e NA Y
50 W R
0
BUOE R B B R EOE( BB BCBERC BB B BB B
T A TR AT TS A TR S B e
csEEgcsggzgstEegszozss Tzt
X 6 &E%ﬁ%%%%ﬁ®%@
500 [ 2005t LY 700
E&?%UDEEUTE&?&&
..... . 600
~ 400
= 500
=
:5300 400 &
- e
5’,‘_%200 3005;:
g &
% 200
= 100
100
0 0
BB BB B0OBOECBR0BR0 B BB BB OEOE RO OB W W R
R - St U T
S 33 E8EEEECEEEEEEEEE58:8¢8¢8
BTRE  — R ORANEE
X 7 X OREHEE S L ORIRT ORESE EOHER

Copyright©2019 A%EAERVE N A AT K P23 b 350
Hokkaido Blanch of the Japanese Society of Snow and Ice



BMEEDEIR  No38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido

500
- 400
52300
#)
o
Z 200
S
E
2100
0
B o® o= B
- g & 4 § &
[ g oo (=} = — o™
= =1 = = — —
=3 =3 =3 = =3 =1
o ol o ol o] o

AMERER O XK C OB

s

9

140
Z
120 —
=
Ha
100
&
80 i
S
60 [
[®l
%
40 =
so
20 =
i
0 =
B o® B B i
& B H i b ¥
s = o = = =
= =1 = =1 =1 <
ol ol ol o o (o]
¥ — h R K ORCRIREE B

B 8 HRXOREHRIEE L L T D 5 HOHISMNEES OBCEHEE DR

4. F&H

- FERI A E R

2018 FEORAHEE LT 886 ATHY, 2011
FERELG TR DR 1. REWEERII%S
BORBLZZITTED, 2018 FFEIIDEIC L D
MRENEEBEZHND.

- AR EHEE

10 2444 (2009~2018 FE) (ZI1T HREHEE
BoABPEAEE, 12 AR RZ ThH-o7-. [F—HD
I HOKIROZEENT L » THEEIKH & 720 290
ZETNZ, ERKIBDLEITHLZ LICkD
RENSREHAENR—RE L TEZLND. £,
2018 AR 3 H OREMHEE UL 10 ZH O SEAfED
PHLLTF CTh o7, 2018 L 2 AHRILIBEOR:
FERBNEFID RN THDHEEZLND.
- BFTEI B R A B 3

2017 FEOREIEF UL, 23 ZHD% < O
FETHEIA MR AR 2 5 5T ORI E O ES
Tholz. ZOX ) 72l md /o 7B HIZ- DWW T
FBTERIITH S, [FIREHTIC T DB
DOFECSE 72 Bl W TOT 2D TV b,
- TR B R A E B

HR RSB TROBIREF LD AF T K 5 25 H)
NHENL> Tz, X O AIREE L, K80

KO BATHE WY BLSBREOR 2 B, BT
DEEDH B ZZIT TND EZEZDBND.

AT, FROFRPKED Y OREEEER, K
SRR E RN LT Wz, TNEEE O
2, S LART 2R N L Th &b
(A SELUER DD EEZABND.

(5]

P, SHTICHT= 0, FLIRTIVERG kR L 0 Kook
EHT—H & TR TRV, o8 TR
HMLE L BT £

(5% - 51AXGK]

1) KHEZNE, 4MEZHL, 2018 1 2017 4EELHIOFL
PR3 1T DHAENC K D BeEinEE OB, ki
EOEK, 37, 43-46.

2) FLRHiA— o= DR HEnR -
https://www.city.sapporo.jp/shobo/kyukyu/shut
udou/shutudou.html (2019 455 H 9 HRHE)

3) RiG—1=, WAEZ, KRG, 4%k, 2019:
FLIRTIZ 31T 2 4 W DRI HE B L 7= Roaias
FOER D 2GR L JRAHICEH LT
—, JLfREDEK, 38.

Copyright©2019 ZA2#EFE A B ARZOK S ALIRE ST
Hokkaido Blanch of the Japanese Society of Snow and Ice



LEEDTZIK  No.38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido

FLIRTGICH T HZHDEEICEE L-HAaEEOBFR £02
—BRIEE L BEICER L T—

Trends of injured fallers requiring emergency transport to hospitals in winter in Sapporo,
focusing on their injury levels and residence locations
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Demonstration materials for educating slab avalanche release mechanism
— The process from destruction of snow cover to release of slab avalanche —
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Corresponding author: Ozeki.toshihiro@s.hokkyodai.ac.jp (T. Ozeki)

We studied educational materials to teach the avalanche release mechanism for avalanche safety education of youths. We

developed three materials that contained weak layers fracture phenomena. In the model where the slab layer on the bed

surface was represented by bellows or drawers, an indication of tensile fracture at the crown and formation of the

stauchwall was provided by the tensile deformation of the bellows or the drawer. In the model where the weak layer due

to surface hoar was represented by plates of polystyrene foam, the failure of the weak layer was caused by the overturning

of the plates like domino toppling.
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An Accuracy of the Visibility Estimation Method under Snowstorm using Meteorological Conditions
- Results of Observation at Hokkaido and Aomori -
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Hitotaka Takechi!, Tetsuya Kokubu?, Satoshi Omiya', Joji Takahashi'!, Masaru Matsuzawa'
hiro-takechi@ceri.go.jp (H. Takechi)

Abstract: We have developed the visibility estimation method under snowstorm using meteorological conditions, and

provide road users with the prediction information on a poor visibility during snowstorms in Hokkaido. In the paper, the

meteorological observation was carried out in Hokkaido and Aomori prefecture, and the accuracy was evaluated about

the visibility estimation method. As a result, the hitting ratio of the estimated visibility was about 80 %.
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A decision-making system for soil frost control by using the Agro-Meteorological Grid
Square Data, NARO
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Observation of Omiwatari ( thermal ice ridge ) of Lake Suwa and Lake Kussharo
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1) 4AmZ25kth, 2016 : ALHRE ST 2 TEE S HA
DR, TKFIE RS RHEESE, 215

2) FRHFEER, FTNBOR, 2009 @ 30 HITER
NRAEGERBERE 0T HEEA, LiEED
=5k, 28, 33-36.
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HERERAEICL S T7ILTUNA FL— FOBECRENROREE

Self-preservation phenomena of argon hydrate detected by measuring specific surface area

M A7

AVNEN I A

Yuki Ikeura!, Akihiro Hachikubo!, Satoshi Takeya?
Corresponding author: hachi@mail kitami-it.ac.jp (A. Hachikubo)
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GHIZIZW D0 Ofi G L & 5 Z &b
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LEZLNTWAS D, ZoH4E, GH ®H %
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END D Ar-H OREEIC LD A RTF RO
AR T TRV, &5, Ar-H O H B~ F

BIRFEELRE, Z OfEELFE O R 2 WE L
IKIETE R & D BIEIZ SV Thilam L 72l 7e . A
WHIETIE, FERZEOEEHNEN S Ar-H OF(FR
ZRDODH L THCREDROAEZ T, Ar-
H i TOKIEZ AL A e R AR E S &0 #HEE
THHET, fEdmLRERE Ar-H O B ORI
REORERZE R~

2. EBRFE

(1) HAHDIERFE

TRIRZE R IR KB AT L — T L, KEk
AR LEZ. ZHE-200COKESEN TS D NI
T, 106-180 um DA A D/ N A A DKER A
HLL, 3 g % 30 mL MHEARZIZE A L. I,
1O AT LEHANT, LLFOFIEIZLY, Ar-
HWNERRARERENETT LI 2IEL, b
IKERY A XD Ar-H ARk & B L7T=

£, BUINKERD A - T2t ER S GREFAE R
BUAT MMTHEGE L, IR ERIREICmAIL, R
B RBBLIONFa—TNEEERFI2L-T
H2E5| & Uiz, T, TILI VRN E VA
7 LRI O 150 mL i ERGRIC—E&D T /LT
VEEANL, EHINEE LIk, RIRERIBEIC
WEIS N BB O a4 VEEH S TT VA
BHBHILRNS, 7L 2ib S TEA LT,
RERBREIRERER N7 v T B4h L, KKDOAN
A2 LT 0°CE TR~ ICHIR S H, fUIVKERZ
Do EEMRSEIRNG, TR LR

e R TR
Kitami Institute of Technology
2 PE AT B W IERT

National Institute of Advanced Industrial Science and Technology (AIST)
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, ZOENEALN GBI DT v B A—
ZAHE GREFEBRZ, BUBIARR N O 22 [ ARFE)
ZRE L. I, WEHATHDLVED AKX
Z [RERICRBI A SRNICIE B S H 7. ERofilicks
JFDHANT T AL R ENENORIERER T,
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5. ZDAX UEROFEIEGEN (WE%
R 2K, BETEEZHWTBET 7Yu v M4
iz, ZOERXOY R & 5O K
FEAEHE L TR,

S VY=T &2y
_  CHFCEHeEEHTHS [

B2 b R A 2

(4)Ar-H % EFEDAIE
PUFDOFIAT Ar-H OFAFR %2 HERIED) H R
Wiz, 9, ARO(1)OFIETEALZ3 gd
KT NI TAEREL, & TAr-H IZE# S
NI EIET D, ZNEREERIBETHEEL,
RET NI T AEEHIER T THRAICEZE]
LD, WIRICE LEMERENT Ar-H %
RS T R A L KD NS T R %
E%, MEIRRED A A ZFENTRNT, T I
D1 REDESTZREETE DICEEEZHE L.
FEROFGEEHNT, ArtH OF A bk « IRA £
NENOEEZMN L TRDDLZENTED. £
DFEFR, AR+ RA FDENTH HAKFEIT
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IZE 5T, Ar-H OFRAFHREEZFR L TR
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3 AER L7oKEKDBEH
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DIKEKFB DR R ZRES D & 73 m*kg! T
HY, ZOMHEOERM LR TH D 90 um (£525 0
DOHEY bEL, BRI THL. D
EDD, KERMN S DV A @il L 7-BRIZ, B/
IAOKERDBFEA LT “I2F” ORI/ -T2
LI ND.

AL Ar-H OB 5 BT 5720, KEF LR
PrREZF>7 v ) F— MIE L T20CHOKESR
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X, DRRICE > THELET VIR0 (BOERR
OWMER) & Ar-H (RER OB 72HEME) Thb.
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D EiE, REHERBRZ T OKER L D 100/ &
W2 ArH RN TE 22 2R LTS, B,
BE IR ORT 2 A TWDHT2®, Ar-H &
Bm 2R AN S SN D IEF I 2 i (B0 4) 1%
FIREFORNBE SN D L O LiL7u.

L7 o T, KkERE WS < VAR S/ n b
AL BROSSHTAr-H Z/ER L TH, JEDKEKE
FREE DY A XD Ar-H (21X 72 BN 2 & b
St EBIZ, Ar-H OHFREEILTOKERDNR
REND 1.6 (SREERMT 5 Z EnbhoT-.

4. ArHBRERLLEREEOEEKRER

Ar-H ORFROBEKRAEZ 51T, ki
HOBERFEZX 6 12~ .

ArH % 1 57205 LTe5E, 2 ToRE
SMETHRERAFRIZ 90%LL ETH -7, 10 050 fiR
L7288, -50CH BIREN LR DIZONFRAF
FL60%E £ TETFLTVE, -10CHHK 80%
DEERTH-T-. 61T, 100 /ISR LT-585
A, -50°C &£-30COFATF=HIT 10% LA T THlEID
DR L TW=DIzxt L, -20°C &-10°C Tl
40~50%D Ar-H 23 A7 LTz, BLED Z &
5, Ar-H 1Z-20C, -10°C CTHCRERNEN A5
ns.

PLbEo Z b Z2&FEIC, Ar-H O fRITR DO
HAEOZLIZER T 5. X6 HokkFmED 110
m? kgl (DL, 3RATO Ar-H O ERE
ZRLTWAD. X5 THEMRIED PR S g
2o 72-50CE L U-30°CTlE, KRR Lb 3 i fl
LV B RESHENT DGEN ST ZHUTE
P - Ar-H 53 fRRE I BRI R A RA, A
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1) P, 2013: 7 5 & L— kKT D4R &
KOG « BORFRIRO A =X 4, K
IR, 71, 153-160.
2) Hachikubo, A., Yamaguchi, S., Arakawa, H.,
Tanikawa, T., Hori, M., Sugiura, K., Matoba, S.,
Niwano, M., Kuchiki, K. and Aoki, T., 2014: Effects
of temperature and grain type on time variation of
snow specific surface area, Bull. Glaciol. Res., 32,
47-53.
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dtiEEPREATHE TOREMICET 2RE - EZF VRARS

Measurements of Snowdrift Formed by 6 and 2 rows Snow Fences in Nakashibetsu Area,
Hokkaido
g 2, el 2942, KHE ZRIL2, ARA ERES, SR RS, PN Bk,
FHE Fofls, KR 36, K 37, K Bak!
Yoshihiko Saito!, Yasuhiro Kaneda?, Yasuhiro Nagata®, Masaki Nemoto®, Hayato Arakawa®,
Masao Takeuchi?, Kazuhiro Tanji®, Tsubasa Okaze®, Satoshi Omiya’, and Masaya Otsuki!
Corresponding author: saito@snow-eaters.com (Y. Saito)
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1. [FL®IC
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B L2 B AR TE TOARWEFIRHRE Sh
TW5 (EES (2016) Y%).
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from Motion — Multi View Stereo) Hffic k2, WX
72FE D IIROFHHFEDFERIZOWTHET 5.

#1 BlET—E
Bh O RR R,

T A R 72D (B X 4.6~5.6m) kA3
WERFENIEAS L, AT 6 51
HE ST 5.

FHEERIT P 3 A BINCRE 7204 (5 & 2.8m),

JEUFRNCIR X (oMt (B & 5.0m) 23
WATICRR B STV D. (NI ERE
JRANS AT LIEAD)

2. HWEMOEREIKR &SRR

(1) ZEETIAZE

| AT R CRURI G & L 7B &
BIBEER O EIRIL 2 /R T, YL AT TIPS Mt

(RE720M, AROFERR) BNEKICK L, FOIZ6
FIFRE ST D, SekEHT CIERE D ERKICHR L,
TATICAFT T2 A TH D728, o X 5 akdE
TRHEMAGRE STV D, 228, RE7ZoMtE
X 4.6~5.6m (Fx H VA OME 4.6m, & DIEHNLS5.6m)
Thd. ERKEBNCIE, mm, JEEE, FEEGE,
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IEEEHIE LT, 6 DORE 729Dt 2 DAL
— B ORI HRE TR AR F R LB A Z (£ >
2=V AT) EekE L, HHIZ 10 k@ Tk

"HASHENA ) —( —&—X

YUKIKEN Snow Eaters Co., Ltd.

2 i EBR R e o & —

Hokkaido Development Engineering Center

B SR BAAITIERT ZOKB et o 2 —

Snow and Ice Research Center, NIED

NPOEN Tkt y bU—2

NPO Network of Snow and Ice Specialists

S ARG S

Japan Weather Association

SHUR TR BRBE - LB T2A0

School of Environment and Society, Tokyo Institute of Technology
T EAWTSERT S AR

Civil Engineering Research Institute for Cold Region, PWRI
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Occurrence frequency of strong winds at Siorapaluk and Qaanaaq in northwest Greenland

A BB [y 5552, HoR sk L3, Ely ERY, Lo e
Akihiro Hashimoto!, Tetsuhide Yamasaki?, Teruo Aoki'3, Masashi Niwano!, Satoru Yamaguchi*
Corresponding author: ahashimo@mri-jma.go.jp (A. Hashimoto)

In field research activities, watching and predicting local

weather is important to perform a mission safely and effectively.

Intense winds more than 15 m s were observed during 2016-2017, 2017-2018, and 2018-2019 winter seasons at

Siorapaluk and Qaanaaq which are base villages for scientific activities in northwest Greenland. Some of these intense

wind events seriously affected a scientific activity and residents living in this area. The authors studied occurrence

characteristics of intense winds in this area based on ground-based observations and numerical simulations. In this article,

preliminary results are presented.
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National Research Institute for Earth Science and Disaster Resilience
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. Simulation
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UAV ZRAW=2HRAT LA ERAEIC & 5BKESHAEFEDHESHE

Development of sea ice thickness distribution measurement method by multi-view stereo
photogrammetry using the UAV

MROE R, BRI —2 JES Em
Yudai Terui', Kazutaka Tateyama® and Tatsuya Watanabe®
Corresponding author: m1852200155@std kitami-it.ac.jp (Y. Terui)

This study attempt to develop the method of sea-ice thickness measurement using Unmanned Aerial Vehicle (UAV). The

aerial photographs and digital elevation data were acquired over the lake ice of the Saroma-ko Lagoon in winter by a UAV

with a high-precision Global Navigation Satellite System unit. The Digital Surface Model were created with SfM
(Structure from Motion) from photograph and GNSS data and converted to the sea-ice thickness distributions.
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Graduate School of Civil Engineering, Kitami Institute of Technology
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School of Earth, Energy and Environmental Engineering, Kitami Institute of Technology
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%453 L7~ Phantom4 &
RTK GNSS #%5 T 5 Reach M+

3 GNSS ##s

F7-, BERIEZ AN E L CHEREAN CTHB
A AT, RTK AL & R U VHRENC X 2 KE
@%ﬂ%ﬁV,WE%E@@E%ﬁOK.
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(3) SfM L&

SfM LB, Agisoft D SfM V7 b =
7 T % PhotoScan Professional Zffi /i L 7-.
BRI/ ERE LMERSRZZOY 7 br =
TN AT, F AN @ SRR TV & (R
L7-.

(4) 2KE#E

SfM ALER G5 7= i B S REE T L0 D DSM
ZHAL, KE»HHKERE COHERTH S
7 U= — RFe & il A L7z, Fieel3HIUE OF
B O S & a -~ O KE O E S O ED
g TR D B EFK i £ TOMMEAEFHE L,
B CHRZEBEORBBREZIWZHDOTHD.
oK E Mo 2 AW T, MBI L - T
5 5 N T MK FE pyy, WK TE FE py, FES % ps,
B Zsnow> B L UAV BAIIC L v G HNT-
Fiee MO AKIE (FBEHE+KE) TricikHE L

4)‘

w Ps
Tr=Fice "2~ +Zgnow - —— (1)
T Tice PW-P1 SNOW pw-pi

4. BITHR

AR TIE AL RIROBATRE R A 5T 2.
(1) EEERBETIL

StM V7 FU = TIHRE L5 EH LD E]
MEMRV AL, M4DLH Y a~i#loEs
ST T A EER LT, e ooy i
B OBEMBEDNIEN T SIM L3 T 28, SEED
RENABND. LrL, KIZ/RT 100m X
100m DOHiFHOWNMNZEE L TIERE DD 72 < i
FEOFHLRIFAINTND.

iy

B &

(2) EEHREDER

ER L@ B ERBEET VbR~ v 7
TERRY 7 b =7 AW TK 5 ® X 9512 0.5m
¥+ DSM =i /1 L7, 5 DA 7 —/3— %
HWIRB OV E 2 R L L-EHO&m S &5
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LTS, METH-7 GCP O REARRIC
L% DSM DEAZPI I EHATE, 100mX
100m OFFHANIZE L CIRIZIFH—ic+s2 &
MTEI.

(3) #EKE

DSM THROLNIZEBHOEE I MDD, HED
W &Y e i O EEKE O 2 (0.505m)
ZINWT 7 U —AR— RFeexatH L7z, Bl
WTHONTT—2 0 bpwk 1017.63 kg m3,
pr% 924.41 kg m3, pg% 29552 kg m3 & L,
KDEHANTFNPOTHIBE L. AD7 Y
—AR—F OKERmEPKE FIZHD5E) ETri
BET D LITTERV Y. FLITRTRIES
IZBWT, HEE & ERMDFi e L OT 2 kil L

(AL

100m

23000 22080 -22960 -22040 22920 22900 -22880 22860 22840 -22820 -22800 22780
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#1 HELEMOT Y —R—F, KEDLLE

7 U —4— RFie (m) 2KIETr (m)
FRAE A — - e -
HEE FEH AR HEE FEH AR
1 0.021 0.028 0.007 0.584 0.566 0.017
2 -0.007 0.015 0.022 0.461
4 0.093 0.054 0.039 1.102 0.606 0.496
6 -0.063 0.028 0.091 0.543
7 0.101 0.020 0.081 1.381 0.422 0.959
ToAERL, MRAEA 1 OHRREDN/NS D oT2H DD, (5% k)
fORRFER TIE 7 U —7AR— KT 0.02~0.09m, £ 1) AJIMERL, IRE—, 1983 : KD ERIC
JKIET 0.50~0.96m LREZENRKEWFER L 725 O REAUZOZENT - r~ificsi)
7. %A M ORI, KBRS, MEE, 41,
179-189.
5. &6 2) K& IT RO A E L oW ok
UAV |ZE#2 RTK GNSS a2 5952 & http://www.data.jma.go.jp/kaiyou/db/seaice/kno
IZ&D, GCP #ZHEkiT7< & b¥)—72 DSM wledge/eikyou kikou.html, 2019 457 H 2 H
PERT 5 Z LI L=, METH - 7= DSM ]
DEHBRFHTOREE DR F 2B < Z EIZkPIL, 3)  IUIEFErKER, 2017 : H VD FRAEICRIT D R
GCP D72 DB 3 H D FE ] 2 KHE 238 5 9 n— 2 (UAV) OIE 6], HE & i, 148,
ZEBRTERL. ZoOZENL—ENAL MR 12-16.
RWEF R E SIM IR A7 72 W T C b BRI 4) PEEEED, (LIRHTORAR, BEM, 2018 : /MR
MARETH Y, DSM Z1ERTH I LN TESHZ N MLZ2kE L GNSS 2R L= Kt
ENboT. TOVOMERLSEE, HVE FHERE, 124(8), 643-
WoKD 7V —R— B LOEKEDHEE I 649.
LT 5 SORGEST 4 SIZB W TREENKE 5)  EEFEUK, f 2018 : dLAREIC IS T SR E
WER & e o 72 RGIERL 1 O HFRZED /N SO R JE#t Cryosat-2 SIRAL % U=k JEHEE F
DRSNS, T OMIIMORGES & D & FE HEOWR L EE~DIGH, FK, 804),
R TOFEERDEL, KEDBE &S Ky & 297-317
ST, ZOZ ENBREBERPED, KIEDBEUH
RUWOK CIIARFERED TELATRRERH L. 4
BT OB & Mgt LE KL DT A —
HEERETIECHEEMZ, 7 —AR— KB
FORKEOHEERE DM L4 BHiET.
[H1EE]
AAFFEIE ArCS ALk et 7 2 = 7 b
(2015 FJE~) OX|AEZ T TEMLE L.
_ag—
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A similarity of patterns of snow depth distribution
at the peak of snow accumulation season

VA BURE, AN K

Terumasa Nishihara and Atsushi Tanise

Corresponding author: Nishihara-t22aa@ceri.go.jp (T. Nishihara)

Patterns of snow depth distribution calculated from LiDAR data at the peak of snow accumulation season in mountainous

regions near Mt. Asahidake, Hokkaido, Japan, were analyzed. We observed that the pattern of snow depth distribution at

the peak is similar for the four years. Furthermore, it found that amount of snow in certain amount of area might estimate

from snow depth measured at the representative site.

1. [FC&HIZ

FEE M CIIKEIR A @S KITEFE L T
L. =7, EEKITES HK LS EO TR &
D, 2D END, MENIREDEROME Y
— 7 WICB I BN AL EfECET L2 &
%, KEREHELOKOE TCEHEHETHD.

WEITE, WEEOBESMERET 5720,
EANSHIZE W THEZHELEALIIThNTE
(Yamada” hZ30). Z D OFEND, BAkHE:
WZBWTIE, e L SR E OMICHTE O BEGRD
HHZENRESN, ZOBMRIL, X LEHOHR
BHIBWT, ikick i 2 MEEKEEHEET
HBEICIER S TWA. Lo, BERFE LML
NI E NEEANL L CE_T 5720, 272
FHEBEL, SREOEREZES Z &b, ik
AIREZRHLS AR DD .

IR, L—VHIBEROREICI Y, tFEmo
W2 RS R I S R TRk ISR TE 5
XoiZheotz., Zhic kv, £FIZNEBAY RIK
e (LIRS 3 1T DT oA & IR HE PRI G5
52 EMAERRIZ/R 0, iZE L — YIRS X 0 FHA
SNT-FEEHR S, B0 & OBfRE 5T L7z
BIRHESNTND (BIZIFTERS ?). KT
X, VB R O BEEREGHI L 72T — 2 D
HFED S, [l —HiPH 2 BRI L e T — 2 &
IINT LT fI0, Ha7n 2 sl 2 381 F DR /0 Ah & bk
i L7203 ST .

Schirmeret. al.? (%, 7/ 7 A UARICHIE L, =
7 D B ACPE B 2 1 5 TR REISHE AR 3 5 i
WZBWTC, i EL—F 2% v 2y, BEHIC
I — & T O RE 25 0 A0 & AR FHH LT L R,
il 2 DFERIC L o THx BRFEEZ DA DO/ H —

DEND OO, FEEIIEKBIF AT 507 E %
PEOSRRDHEENAMICE X DHWEBENKE L, HE
E— 7 $NIXEEEU L ES OO F —
NROENLZ EERLT.

F 72, Grinewaldet.al.® 1%, 7V Ak, v
Lx—LUfR, vy F—UiRIZBW\T, BEE—7
I, 22 L —PHIEIC K W ES oM A LT
T—2 xR, e, R, BHE AL E W o 7o
TERT A LR, DB EBET H/NTAIND,
EERZHET D2HEERITET VOB LR
HTND. R, BEC— A2 RITHEELT-
TN, [F—#EOMOFEOREE Y — 7 Wlick
JAMEESMOREICEH T DAEEENH D
ZEERLTVNSD.

JbifEE O B AHEA T, TS RO AR O K E
BLiE DBRICREE DL WVFRHEN H D, Z OFEO Hik
JELE T & 5 AETE D S P O AN FEE /AR I K& <
WREL WAL LEEXLND. VRS, JLiEER
FEAHIIZBWT, E Y — 7 e v — &
(2 & DHEE AR OFH 2 Ak E 26 U 7 A5 5, A
A OV LA O T I8V T, F 7, 78 5 HE
DA O 5ERL & D B D L8R [ 12 k3 5 L
A4 K OVRFS #4Hb O 1 5 1238V TR 4045 D /%
A= DEPMERHDZ EERELTND 99,
ZOX D REEPEAIEA LT, X ARRO L9 722
IR 31T D B — 7 WIOFEE 4541 % i 5 1 HE
ETEHAREMERDHDL EEZLND. LL, &
NEOWEIL 2~3 WEDOT —X|IZHE S LD T
Y, a7t I ERE LTS EIXEWEER.

FEH DL, 2018 4F 3 BT o JRE A
Xt L LT, 4BIHOHZE L — Rl EZ FhE L
7o ARRCIE, AbHEE RS LSRR O JE R

TARMIZERT FEH AN IERT

Civil Engineering Research Institute for Cold Region, Public Works Research Institute

Copyright©2019 A#SFEE N H AR K P2 A HEE 355
Hokkaido Blanch of the Japanese Society of Snow and Ice



BMEEDEIR  No38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido

= N I
iy Fr = VH =
. “ﬁfkju L Rl
ing = \
L X ——
B i

PPN AN
— R

00124 8 810
O ——— KT 42
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2291 e | F=3  EUTEUTE T
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] 2 JHI S P O ) K O A= D 43 Afi
HIZBWT, 4 HEOBEEY— 7 8oz —3
MEIZZVEHA LS A o7 — > OFE
PEIZOWTHRIET 5.

2. WREH

B 1 ITHiZe — YR 2 S0 U 7= fipH 2 R .
W EREPA I, AREE RS LSRR AT IS AT L,
AFEN PRI AL E S 5 B & A ORI & E
N5 10 km? OFPHTH 5. RO SHIX
321,100 m~2,300m TH Y, H=E 1,450 m {7300
ICBRHIRAR D 5 (K 2). BERESHOMZEL—
PHIEIT 2009/9/22~25, FEEH E— 7 Woffize L
— BT 2012/3/10, 2015/3/27, 2017/3/13,
2018/3/21 (230 L7-. M E&PHICIXE LA mA
MERE LTV S REHREH QRER R 230,
F 1 AR LI BEOMIZE L — I E 5 FEhE L7
HOMEHE D, 2017 FOMEBFERNP R HZ N
L, 2012 FEOREEEN bR &, 2017 4E
L 2018 FEDOREBIEMIZIIRETH D Z &3 Hh
%, WEHAICBW L, EEHOFRRRRIES T
LRI E NS E TH Y D, HIEEEIXE
(ZEVE AR CRER S D

3. AMDAE

XU, fiZE L —FRIRICE Y BfS LicT —
ANHEEREFENT 2 HETH D, BEHITE
/LT — %6 i &l > DEM (Digital
Elevation Model) %, f§55 &' — 7 1l Hf5 L 727 —
HINHIESE £ E D DEM % 2N ENAERK L, &4

£ 1 JEERSR R OEER

przE L — e | SR (m)
2012/3/10 2.08
2015/3/27 2.77
2017/3/13 3.18
2018/3/21 3.03

DS EE D DEM H 5 H1FHE O DEM % 5\ 7=
EABEDESEL L7-. DEM O /KEAMGE X
SmiZf— L7z, BBEEN~A T AL Lol A Y
ValIT = IBERIN LT, B, RN 55°L
FOREITITEENHER L2 92 L adgE X
NTWDLZEND, YT HA Yy v alTBIT A
EPRITO0 L Lz, AT, NI#EMNS VIR
BRI OEE R —7 7 = A Oliiigk &0 % T
— X INGERIN LT,

WIZ, B v — 27 BT 2 EFEOREE /54 O
HRE 2Rl 2 55 TH D, [A—A v =21tB
52 HEOHEEHEROBFRICK LT, FRAZED
(B =0) DERRE Y CTILD BRI SH 21T,
WERRE A T 5. = OB, BEE 0 OREN
B BRI LB I T CREME AT S . £,
BIHRHIC B T DR BHRIIER & ORMICHRE OB
B 5L, SILHICB T 2B IRITHE RO
% 3 FRREE O & ORICHRIE O BRI &
HIENHESINTWVWE2IZ Enn, Z0L)
REREAR L TWADNERIET 5.

4. HREER

M 3 ICKFORENAMEZRT. ARE DA v
20X, ERN~A T AL RoT- A v = LOYE
HIRREDEDT —Z LA LTZA Yy 2T
b5, KLY, BIWREFICET DS 0MAORH L
E L IZ T DFESE 0 DR R0 D Z LR
IR CH 5. BRSO TE, BEES 1m~
6mBEDOHBEIENL L, MERDITLDE N
hEV. =T, @SBV TE, EEES 0
DOEPTCHEEFIEN 10 m Z B2 5EB AR5,
EEEOIEL ST NRE V. ME M AT
L, BERBEO AN —URALNTEY, SR
HERE LIS S WREFT R OFE S S HERE L 09 W &
FFICEOTRCTHLAREERH D, [FA—A ¥
T alZBT D 2 WEOFEEIRIZ OV T, [BlFE R
U TILOTZBEORERB EMHEEZ L 1 IR
B Y TIED D5, x BT RO 117 HICRT4E,
yENIRDO 1 BB RTHEE Lz, RE Y RER
H1Z 0.72~0.86 IZp i L TRV, ©—7 BT
HFEESARTALER N2 &5, Bk
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1 &2 FRE>TNWAZ EiE, IR LEZBERR
MR OEEROMN & —F LT 5.

X 4 1T EEERE OMFRERT. MR LT
FEEVRIIE S 25 m KREICE E D A v 2 O
FIED VBT H 5. HISITBAAREIC I T DS
EREER E O OB EIFRRE IR TR LT
4. ME 0 BHECEB D TTIIERE OB E &b
FEHEPSEIENT 2N EEROND .
BT D REBWO OB M, Flck b3 —
HELTWD.

X 5 ICARMBRLL LD EIL#IC I T 5 R
OHy BRI L FEEROMGRE R T, KR LTS
TR, HEBHEE 1PKMICEEND A v 2D
EROFHETH D, KIS ITH LR TR L
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WX DR BROBEOME ML, Flc k57—
LTW5h., F7o, Hi EBIEEN 90°% 8 % 7= & T
FECEOPREESEMIT-ETHDH. ZhiT,
BRJEASR X P DL O BIRIZB W, S
25 1m BELNMEECE RN EARE LT
HEEZLND.
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B 6 fEFRRH R OFEETR &
iz L — YRR O R Tk O LR

JEFR IR S OFEEF R &, iz L — I B
B AHTZORE L OBMREZRT. T 7N
DN E OO, IR RS OB SEE L Mize L —
PR EFPH O T DR EOBIIHIE O BEEN R
LD, REREIE, 2R = 0.97, @mILHEN
R? = 0.94, BIMHE23R? = 099 THHTz. ZDZ
EE, REMR & LT ERIR S OFREE RS H
WBHZ Tk, Mige L — YRR E i L 7= #pH
BT -7 MOMEEOREZ @5 ICHEET
XLAREM A R L TWA. 2D KL 9 BRI
T & X A O Y — 7 HIIZB T 5 FESE Ok
B OMCHER SR, & AFgicB T 5 K8
WROEREEIETE DAREERH DD, T —F
OEELONEEONRE L 70 5. e, AN L2
B0 5 BRI O DEM & 1ERLT D Bl 3B F S,
Z DX 972 DEM 7> 53RO I B VR DK E % MG
L7290 % 5. NTHERENSIL, & AFEaig
ZJEICRE T D EMNARETH Y, iEL—Y
I &g LTk = 2 N TDEM 2Btk 5 =
EMG, ZO XS RBANORREEZIEHRL TN Z
EMNELEZD.

5. £&®

AEHEIE K25 LR B 8D O JRE A 2 B8 T
4 HEOREEE— 7 I L —VFHIEICL Y
FHAIL 7Bz o L, ©— 27 BllcBIT 54
BAMDONZ = PFHE L TWH Z xRz,
F77, REHEICBWTEN L-BEEENLD,
AP D KO 7R IREFIC BT 5, B — 7 HoOfE
EREEFHECZAAREELRHALZ EER LT

(3HtE]
U Y Y — MR E I BT & 1R
LU CTIHW:, ZZICR L THEEZERT.

(2% - 5IAXH]

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Yamada, T., 1983: Studies on accumulation-
ablation processes and distribution of snow in
mountain regions, Hokkaido, Contributions from
the Institute of Low Temperature Science, A31, 1-
33.

Vh JURORE, AR, 2018: M2 L — IR %
M7z EVE R & ORE RHI I B0 DS
FARDIHT, EARFEGRICE BIOK L) ,
Vol.74, No.4, 1 883-1 888.

Schimer, M., Wirz, V., Clifton, A. and Lehning,
M., 2011: Persistence in intra-annual snow depth
distribution: 1. Measurements and topographic
control, Water Resour. Res., 47, W09516.
Griinewald, T., Stotter, J., Pomeroy, J. W., Dadic,
R., Moreno Bafios, 1., Marturia, J., Spross, M.,
Hopkinson, C., Burlando, P. and Lehning, M.,
2013: Statistical modeling of the snow depth
distribution in open alpine terrain, Hydrol. Earth
Syst. Sci., 17, 3005-3021.

VEIFUHRRE, AMEEL 2017: 3 [l OMHLZE L — ]
BRSO o8 L2 IS B 5B E 4
i OFHE, FOKBFZERE (2017 - +HHET) &
HEEE, 237.

VR RORE, AR 2019: 2 WAEOMIZE L —
PR ET — % & H 7z B E R & B R
DEBEE— 7 WICB T DS 0mDmHr,
TR AREE SRR 30 AR BEAR IR BRI
JEIEF =, B33,

HOMIEE R, @ Z2oh, IWAETE, 1979: RE
HHZB 1T 2 BEHORGIRBUIZ SOV T, K
., 26, 751-757

Farinotti, D., Magnusson, M., Huss, M. and
A.  2010;
distribution inferred

Baudar, Snow  accumulation

from time-lapse
photography and simple modeling, Hydrol.
Processes, 24, 2087-2097.

MR =, AYGELE, J9Hth, 1999: BHEIC
KoM RMoFR R, FHERANES Y E—
w7, 538K 45, 26-34.

VR HRRE, MRS 2019: N AT R E D
TR L 72 IE T e OB OE &€ 7 4 )
B 3R o6 7o 1L R OO B 25 S0 AT oD K BE RRREE, {7
JUEAT R SCER, %5 25 4, 193-198.
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B/\2 T =7 KR Pio XI KA DEFEDRENEE & RKIGBDEIL

Recent variation in Ice Speed and Ice-front Position of Pio XI Glacier,
Southern Patagonia Icefield

WL HBARRR2, ZIE 2, HRIEA?
Shuntaro Hata" 2, Shin Sugiyama?, Masato Furuya®

Corresponding author: shuntaro.hata@frontier.hokudai.ac.jp (S. Hata)

M8 2= T KRS a‘é%kﬁ@tlﬂfvﬂ%—aﬁiﬁéﬁﬁ B3 L OOKERINAZ LR 2K TH D 2
ERE BTV D Pio XTI K DR BAEZ I 5 720121, qumn@ﬁ%®#ﬁ%@mﬁéb
ERdhD. T f&ﬁismuﬁ%ﬁ@kiUTﬁﬁi BEZENHWT 20142017 FEI2 B

mommﬂ®ﬁ@ﬁf&$%u%fM®§%X7~w
TR HLAMICKE RIRENEE 2/~ 4. — 5T, FEAE
IG5 . BRI, 2 O RRALE I
—J7, FEIARSTITE

K 4-9 HiZ nE L 10-3 A
vim Gl 7-11 BI2hmE, 12-6 A
®BIBT DR LI E R LT,

1. [XL&IC

R/ T =T KIS E T DK R D % < 13
HIBLCTE Y, KIFUEHE MEAIZ 5 2 (Maltz, 2018) .
K PEERZATE T 5 Pio XT KIIIITARE, JKEIC R
% KA O th CME— R IR O BiTE RS X ORI S T

= 5 DN &7z (e.g., Wilson 2016, Maltz, 2018).

AR C 2 BRI UG, it~ ¢ a1

RIZHAVAA TN S,

REECEESELZZ T TN EEZ b
% Pio XI KM DRI RIENZ T T 272012, %
ﬁlﬂVB IZE > TEFFERDMTONL TV 5. KUEEH)

L%E;&EK

EBZT IR VRIREE & LT, K — U b
THEY, PioXI K — K TIEZRW N EWH
e 5. L L7225 Rivera(1997) T, Pio XI
I TH— K TldZe v & Eamfhid 7.

Pio XTI JKiif x5 & U 7= iiBhsk 3 K O &
OBRNT = E CATHARBBENTIZ L > T T
FU T & 7= (e.g., Sakakibara and Sugiyama, 2014). L72»
L7253 5 Pio XI JKIRTOALE T 2 KIEFEHECld 1 4F
Zil U CRIENES, e o —% Wz @
BINKREETH D, 2O, TREEER L ORI
NENEHA =L TED X D k& E2 R+ D0

BUsEBEZERILLL. TORKE, 4t1EJJ

7-11 HIChi#E, 12-6 HIZ

BB TR S e o 7.

bhro T, LinLed b, 2014 GELIERT272
NTHENERBMG Sz 2 & CRIEZRDTHE
HIFTHEZ2 & AKBH 1 L — & —(Synthetic Aperture Radar:
SAR)DEYFEMINELL 720, @Rl 53 ffBE C Ofi
BBLAINATRE & 7R o 72,

Z 2 CARFZETIL 20152017 FEOHEI T 1L Y
HELNS A DA — W ZEBT DIENEE kS LUK

sfriE DB A ERLT 52 LA S L.

2. BHRIFE
2.1, RENRE

AWFFETIE, ANTHESEG L7Z SAR B4
Ty N NT XU EEER L O OREE
EEARAE L. 78y b NT vk 7RISR
ORI L 2 MOBGROTNE REAEREE L
THRHT 5. 78y N N7 v 7R, iR
FEEBINC X <AV HILD InSAR & RIS FA
TR D 2 EDTERVRE BB T D
BWEITCH MBI E ORI N AIRETH D &)
AV "B 5. LI=H - TRENEE O K X 72Kin]
Xt e Ui R BB STy
% (e.g.Nagler, 2015, Kb, 2018). ZDFEIZ LD
KT O IR RENRE 2155 Z L I3 TE S,

HBIBERS: AR

Graduate School of Environmental Science, Hokkaido University
2JbiEE R RIEA AT

Institute of Low Temperature Science, Hokkaido University
AEMRER: KBRS EE

Department of Natural History Sciences, Hokkaido University
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ERMOWEARRAICL SHEMREREEE (1)

The method of taking the photomicrograph of the snow crystal
by the scattering illumination (II)

AN
Hideaki Aburakawa
Corresponding author: abuhide@nifty.com

By the method of taking the photomicrograph, the color picture of the snow crystal was taken clearly and it could be

changed more vividly with reversing to its complementary color by the operation of the computer. Moreover, te three-

dimensional picture of the snow crystal was taken by the scattering illumination adjusted the position of the color filter

and consequently the pattern of concentric circles such as flat flows of liquid water was found on the surface of the

crystal, which could not be seen by the ordinary illumination of the microscope.
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. TaE— o3
SND. ZHULERBROEARTEZR EIZHE LT {LeD)
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NPO Network of Snow and Ice Specialists
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Automatic determination of snow particle images using machine learning

BN BEAE Y, 78RR AL D2 EAE RS, MR — A8
Tatsuo Shirakawa', Akira Saito" 2, Koji Takahashi *, Kazuto Kobayashi *
Corresponding author: shirakaw(@mail kitami-it.ac.jp (T. Shirakawa)

This study proposes the automatic determination method of snow particle images using machine learning. A visual method

using a gauge and loupe is generally used to determine snow type, however, this requires skill and is prone to an error. To

resolve this issue, we focused on machine learning, built and evaluated a snow particle image determination model and

then developed a smartphone application for practical application of the technology. Although there were issues with

determining layers showing multiple types of snow quality, good determination results were obtained for snow type with

characteristic shapes, such as new snow and depth hoar.
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H—OFEIZ X 5 MR 70 g O FHE IR
DR T W), 29 LEEE TomP %
E@DDHTEDITMAT=TRTHS.

Wi BRI, Shif 2 BB~ 7 vy
T— N2 T2T XNV ATEHRE TR L
7o AFBORI R E COERITAT—EEL L.

BT — 2 & LWL, 2017 4 12 H
~2018 4 4 AicdkifiE b /R C%ME L 7= FE ST
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# 2 HIEXROEGOFEEE & MK
1/21 E 5
CLLILHTE+LHIHHE 22
LHEEHHE 11
1/25 oE 21
E+ZLEYE 5
ZLEVE 31
CLEWE+ZLHEHHTE 7
CLHLHITLHE+LHILHTE 16
LLTLHE 22
1/28 e 10
CLEWE+ZLHEIHHTE 6
ZLEYE+LEYE 13
LEVE+ZILHELHE 5
CLLETLHTE+LLILHE 14
LLELHE 18
2/1 HE+ZLHEHHE 6
ZLEYVE+ILHELHE 6
E+ZLEYVE 12

ZLEYE+ILHETHOHE 25

LEVE+ZLLEIHHTE 6
CLHTLHE+LHIHHE 12
LLEEIHLHTE 13

B (B VAR, 2018) DOBRICHRES L7- 420
Klz, 2018 4E 12 A ~2019 45 2 Az dbifgE Rl
T« WEJIT 38 L OVBRAETT TS - R L 72 168 £
AERHTBMIARZE L TWEZZ LEDE 68 £
ELEDE 100 ) ZNzx7- 588 Th D
(F1).

—J7, HIEOX GBI, 201941 A 21 H~

EEDEIK  No.38 (2019)
Annual Report on Snow and Ice Studies in Hokkaido
2 A1 BicdbimEIL R TR L7 286 L TH
5 (%2). 1H24HIC Mxm@%%#&b
ZTOHIIZZLEVFEELENE (HDHWIZ
NaGEBOEE) ORPERIh:.

4. HBRBIUBE
BRI X DR TR g O P E RS R &
3T, BRRY H, BLHCEBIE HE L
ToRE R A EAEL U, TSR B G O E R R
(HfiT — % L OWEEE) #FERNEIE L.
Fh, KFET7 X —F A 3B THE L
TEEERT. Zhicks e, HloTFE (B
L, LbIHHE) 25 L LA, 80%
P EOMERTHEA L TWD. L#L@#% i
BOZEENPMAE DI NI TIEEAFEIME
V. BRICBMITC I LEDSE - LEVF MBI
7 TIERVMEZ R Lz, WARMELS 2o 2P
e LTE, #EEOTFEREOET VL 725 HN
F—HDORE, T OUHTOIE, b5k
WHE (BENICRL TN Z D, H D007
V) ORERFET BN 5. REITIEIC OV T,
R RO M ESCHlEZEO Y T A Ml

IEDRERIZHBE L T D AN H D (B A
ER L TP TETHANTH D).

RBAEBEASEIOFEITTEEN TN RN
ENIHOEEOBEEEIL, WIhd 1% KT

Hoi.

K3 BRI X DS R EHE O E R R
= =g e —5 EDBAE (%) ‘ ‘ ‘
S ZUERDLE UEDE RESSHE FNESSHE CLESSHE LESSHE
218 99.4 2.9 0.0 0.1 0.0 0.0 1.4
ZLEESHE+LESSHE 5.2 1.2 0.3 55.0 0.0 41.9 70.7
LEE5HE 0.4 0.0 0.0 22.1 0.0 9.9 84.4
25385 86.9 48.6 0.1 3.3 0.0 1.5 2.2
HE+TULEDE 80.9 59.5 2.0 0.8 0.0 2.6 0.2
ZUFEDLE 87.2 31.5 8.5 1.5 0.0 4.5 0.4
ZUEDE+CLEESHE 47.3 17.1 47.5 3.0 0.0 19.7 0.5
ZLEESHT+LEESHT 0.8 2.3 2.5 41.3 0.0 62.7 52.5
LES5HE 0.1 0.6 0.4 32.4 0.5 13.7 91.6
28318 86.3 25.3 1.1 1.1 0.0 21.6 0.7
ZUEDE+CLEEBHE 19.0 324 29.0 0.9 0.0 38.3 0.3
ZUEDE+LEDE 34.2 59.0 44.6 0.7 0.0 42.2 0.0
LEDT+ILESSHE 22.5 38.6 45.4 2.8 0.0 38.7 0.2
ZLEESHE+LESSHE 0.1 0.6 1.1 54.1 0.1 50.8 47.5
LEE5HE 0.0 0.0 0.2 18.0 0.8 19.3 93.5
1HE+ZLEE5HE 49.4 80.9 3.5 0.9 0.0 10.6 1.9
CUEDE+TLEEBHE 39.4 44.5 22.9 3.8 0.0 38.8 6.5
FE+CUEDE 71.5 28.4 12.6 0.3 0.1 46.8 0.6
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R

depth hoar : 98.7974 %
sokd-type depth hoar : 22.8827 %
granular snow : 20,6267 %
compacted snow : 0.0958 %
new snow : 0.0264 %

fightly compacted snow - 0.0242 %

oK

77 TR HIERRHIRT
K5 A~v—h~74rmidEEHET 7Y
(Apple #1:10S H, Custom Vision % Fi| )

5. AR— 7+ VA7 T DOR%

ZD XD BT E I L AESRL T OFEH
ExNEDOBRBRLAFT =W AN S EHFTX
W, 22— =320 TEERNDLNDLTZD, =
AUTBLR K 0 BRI FOKBE Sy — L L 15 5.

% Z T Apple D A~— K 7 4 > iPhone %
T I0S HoT7 7V iz Lz (M 5). 77
U TlX, ZERNZ CustomVision (2 kL A% <
EONT-EEHEET LV EZEHE L TWE D,
PCIZXVT 27 vy 7 ECTEBTIHENZN
TARE & 72 5. 7272 LA BIOEEHE T T WAEE
WIEA~— R 7 B ST A T TOHR
FHBTIE R, 3RBICHLET VXL ATIC
L2EBTHY, A~v— k7 xrHlICiTK#ELS
LTV (201943 HERBEHIE). 4%, A~
— N7+ CHOBERNT — & % 250 L, miEIC
FLUTZRRE A R 2 MBI H D%, T3k
TEIVTEAEME B L OMEEMENSGE S, AiS7R
V=g b E b,

6. T&LH
B OHE W E 2 RO SR T, RIFE

NEPNSZE L T TEEDbNLS. FRENE %

FELEOHEUTOLIITRD.

(1) HetFE 2 A WIS+ O EE O B @
ELEZRE L. WFEICER L, BEEhL
TR O E T TV OGS L Ol A 4T
27z,

(2) 2019 4F 1 A FaICAE R CESR L 72 S Wi
BLAICHE Lo mifg 2 v, SEHEZ{T-
TR, B—0FEHE (BiE, LI oHE)
[ZDOWTIE 80%LA b DA =R Tl 8

wonie. —h, BROEEE T REOHE
WITHEE OB EDN - BTz,

Q) FARTOEEHEMRT 7Y I L. A~
—h7x U RICkELINTEFEEHEET
NEBHELET 7Y 25 %R T L5 FET
H5.

[FiE%)

AP CTRER LIoESh ok EE I, Ik
WEE KP4 B H= OFK A A FEIE L S fihn
WL OTE. ZZICREL, BREoEEsRL
F9. ARAFFEO—ERIL, JSPS B JP15K06679
B LN IP19K04647 DB A2 1) 36 L £ L7-.

(&5 X

1) %1%, Kaiming He, etal.,2015:Delving Deep
into  Rectifiers:  Surpassing Human-Level
Performance on ImageNet Classification, Proc.
2015 IEEE International Conference on
Computer (ccy), 1026-1034,
doi:10.1109/ICCV.2015.123

2) BMERE, BIEET, 2017 FkFE HE5E
e, 349pp.

3) HJIEEA, JVALRALEL, 2018 : JbyFE LA T
Fff L= RS Bl L OA KRB
(2017-2018) , JLiEHED LK, 37, 67-70.
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Field measurements and numerical experiments on ice flow velocity
of Qaanaaq Ice Cap, northwestern Greenland

I B,

il R > 2,

A R0, 2l R

Ken Kondo' 2, Daiki Sakakibara® 3, Shun Tsutaki* >, Shin Sugiyama®
Corresponding author: ken kondo@pop.lowtem.hokudai.ac.jp (K. Kondo)

To investigate seasonal and year-to-year ice flow variations of an Arctic ice cap, we conducted flow velocity measurements

on Qaanaaq Ice Cap, northwestern Greenland from 2012 to 2018. Velocity showed seasonal acceleration by 19 % in the

summer 2012, indicating enhanced basal ice motion. Annual velocity decreased by 3.6 % from 2014 to 2016, which can

be attributed to intensive mass loss during the period. Numerical experiments with an ice flow model implied existence

of relatively warm ice within the glacier, suggesting the influence of latent heat released by meltwater refreezing.

[FL&HIC
7Y =T v FKIROE EHEKOEMA S S
AVTWD DS, IRFEEBICALE T DK, JKIEIZ DUV T
HEOHFIIN TR, TS O], KR ARAE S
(AL LTV D 7o D RUEEBNCBURISUST 5 2
EDHIHILTWND V. K OB 3K AR A JEFEIC
TET 2% F 2o TN D 7o, BN E &
HRLOBNINTEEN 5. K> K OB B ) & FfE
T2 T2 DI IR BH FE O 72 B AN LB & 72
5 F K OKREE I K ORI E B L S5 2
TWENEE IR X 728 % 5.2 5. #m e ki
;u%ﬂum FRURICKE S EEE = Tt{mf“
&2 D, D% 13K ERHE SRl S %
[B] 2 KR, F 7L BRITZE L TWD AR U
P —< LK THDH. LG, KETNEOIR
FEAITHA Tl v, Bl ZAIXARMFEO X G T &
D7 V=T RALBEE O B F > 7 KT, @i
R COKIRIREE 3 i < 72 DM HNE E 4L, B
R\ A B2 TV D RIREMES/RIE S vz 2.9,
DX EROL EHxIE, 7V =T N
FEEBOKRJERFIALE S D A1) ZOKIBIZC, il
RE ORKGER 72 B 21T > T D, Afa Tk, B
(2 &> CTEBAL SN IEhRE DZRE - 44 Aih %

WET 5 & & BIT, BrZERZ AW OKKIREZ 2N
BHEIC G X DOV Tl 9.

2. WAt

JF 7KL, 7V —r Ty RAREE S S 2
K (777 28 N, 69° 13W) OALRNIALES S fifd
289 km2 OJKIETH S 2 (X 1a). BT 7 IKiED
SEFRNCHRITET 2 4T > 7 KT, 2012 4ELIRE
IR mE BN X 2L Lizs=2 ) )
BT TV D 3. ZDOFER, 2012 4E)5 2016
AT DK IR O AR [ 2R BN O E

13-0.22+0.30 m w.e. a! (water equivalent per

annual) S #E SN TN D.
3. MIRFiE
(1) FRENEEERR
HF > 7K EOEE 243-968 m a.s.1.D 6 Hi5

WU A S 2R, TSI R— L ZHR L (¥
1b). 7 IFR—NDihm%E GPS (Leica, System
1200, Enabler Ltd., GEM-1) (2L > THRIEL, A
[EIHIE D> D OB ENREED OB E 2 L=, 1
IR T 30 77ff GPS 27T — 4 ZHiSL, &
T ZRHCERE U7 FEYES (Enabler Ltd., GEM-1)

HEHRER Y KRB

Graduate School of Environmental Science, Hokkaido University
2AeHmE R ARIRR T FERT

Institute of Low Temperature Science, Hokkaido University
SALEERY: LR v 2 —

Arctic Research Center, Hokkaido University

HENARHBISERT

National Institute of Polar Research

SHURRS: REWBPERTZERT

Atmosphere and Ocean Research Institute, The University of Tokyo
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Site6 ®

Siteb A
Sited % SIGMA-B

1km
1 (a) #7 v ZIKIHOHREIE (Sentinel-

2, 201747 A 25 AiRE). L (b) O
AT, (b) BT 7 KWNZEIT DiEnH
JE(X) BIOKEEERES (A).

o T= A 2T 4 v 7 FEWRINIEIC L - THIE %
1To72. 201247 H 18 HM 5 201848 H 5 HD
M, #F 7 H L 8 AWAICEBIEZITH> Z & T
HH L AER O Eh R A IE L.

(2) KAREIETIL

SEATHIFGE 9 THEER S UT- 2 YROT KR EN &7 L &

W COKINOWENEE A FE LT, ZOET /WLy
L OfiiEhHl & B A VORI O i)
MR LR MR T 5. FHRICITARERES
RWTE Y, Firm & B Mo 2 IRoT2E M % %t
G35 (X 2). KR OKARIRE & K St
oS D IR (ARBFZECIE 50 W m2) A58
RS b UCEE AT, FEBEEE L RSN E
WICE LR T 5.

FATIFFEIZ IV NT, JRENEEE O FEBUOKIRIRE O
FRNEETHDH Z EAVREI N2, TORERE
0T, 2014-2015 AR 2K R EUT 5 O K AR FE A
HIE Sh72 9. ARFZECIRRIE S UK IR 2 H

1000 s

800
€
~ 600
400
200
0 2000 4000 6000 8000
x (m)

B 2 2 WICKIRENET VDR REFE %2R~ T
(Sugiyama et al., 2014 LV 5|/H). BlhiZKI
FEAE > B O RERBE, FEh KIS D O A B
2.

VT, JKITENE 7 M & % TR NI E O AR
P L& BT

4. #ER

(1) RENRE

4 3 \Z B OBLIME 273, AERITEENEE O
TEEMEIEYA B 1 T0.8Tmal O/ ME, %4 3
T19.8mal OFKfEZE -7 (X 3a). BRI
IS SRR IT R S e o728, 2014 4F
M 2016 AT THENSEED A b N, W
A4 F3TiX202malnn 195mal & 3.6 %
L7z, 2012 4EICITEHOEE FRANSEBRISH, B
A F3T24.5 mal LAFERPRENERE IR LT 19 %
DOIMEZE 7R L= (X 3b).

(2) KATFRENSKIESEER

DK AR FE OBIE 2 B R aeh & LT, bk
ELEESmERRE L (ER1) (K4). 5HHEE
XA TG A FRIDAER & 2o 7o, Rk
THEIANE & DENPKREL, A~ 3 TORFEMMIT,
BINA 59 % TS 10.0 m al Tho7-. KIWEH
DOMRE X TIEIIRR AL T 2R L, KT
-10.6 COH/IMHE, A k5 T-4.5 CORKEE
Hio7-.
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5. B

(1) RERE

2015 A& 2016 FIZIFEHZEN Do To 2 b
Nz TEOSIR R <, KRB EERENET
TS 3. KA OFERIE BICE 2014/15 212
-0.72+0.32 m w.e., 2015/16 ££12-0.27+0.31 m
w.e. THY 3, FHIBNZ A T 7 KDL P T
KENA LTI EBE 2D, Lizin->T 2014 4
235 2016 AR HNT TEIH S 7 A i Ehi B Ok
DITE BRI K o TE U TKIERD B EIN T
HEEZ NS, I TKIREIET V& VTR
WTC 2 m, EIESTO0m OKERBDNEL-E
L CIERE DA T -T2 2 A, 1 R 312k
Wi 1.3 m OKJERD CHRENHE S 1 m a1
THERL o], ZOFERIZE ST, Bl
DB EE O AVK IR TR D Z & R EE
AN RENTZ. E72 2012 4R IZBH S - B o
JE EFICOWTIE, BB LVl X o TRlig
IRAVKITESIH I 0 IA R, Z OfEF EH- U7 Bk
JEIZ &= TV 0 23I0E U7 FTREMED R S
TWD 2.9, K OIREE S E ARSI E LT
WL, EEEVIXETRVWEEZLNRD. L
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M), FEER 2 OIEHEIREERRAE (%, £ 27

72735 C 2012 SEDOZFIR 7R BRI, KK
EENENBESIGEL TWAZ E AR L TWA.

(2) KAFREIETIL

FHE ST OKIT S O EE 13 R T—4.5 CTe 42
W CIENRRSLL T TH Y, 2012 FEEOFEZE(L
NHHEE SN D IRESRM LA TIT . £2 7T,
AR RS 22 S CREEREITV, BUAE
AT 7D EER ST FORE, KIkFE
TR OBLANE S SIGMA-B ¥ hT3.5C, #
A b 4 T25CEVKIRIBEZ 5 2 7281, Fidh
EOBRE L BV —E3F o (55 2) (X 4a,).
RSO LE S SRR INEY 1~ 3 Tk
L7720, 100malnb267Tmal Tholm, &
512 2012 AEEHIOBE FHDMEBR SV A b 2
MO A N 4 TiX, JKIA] B O 23+ 7 i s LA
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ZET, BRI L OKMKRE L ERSES. £
72, RISV TR K DR EICIRS L TR
i L COIKMREIT LR 2 9. J o TOKOfiE)
WP 2 IEREC B D 720121, B D SRR
BIHBLHNC & > ORI O IR 1 2 B 5 75

TOMENRDD.

6. FLOHESHRDEE

7 =Ty RAEWERICALES D BT v 7 ki
2T, 2012-2018 Ik 72 s EE AL 2
1TV, EfE IR & DR AAT > 7. B IR X
2012 FITHRKR T 19 %DOZFHI 72 EHA2R L, K
IKIE EFC X B IERITE Y ONEIRE S iz, 4R
FRENEE L 2014 4E)D 2016 EIZHMT T 3.6 %l
DU, R X 7OKERAD DRE Th 5 Z &2
R 7. 2014-2015 FRIZHIE S A7k HUT
FFEOKMIRE 2R GM & U TR 21T o 72
LA, BIIEZ TEIZMERREAG bz, kIR
TRFE X3 2 iBhis B OSBRI K> C, KN
EROMENFHRFER LV b @<, KmAEARICEL
TWVWDZEDWRBRENT-. AREAN 7 LR AOFES
WNCHERET 2 2 & CTRAET DEEE, JiEitHEIC
B ANDZENEEEEZZ OND. LLEORERIT,
AR DFFEREC Lo TRy - R Y H—~< /LK D
RERENZ L, EEE 2 AE S5 Z & 2R
T Ko TRMFFEIE, K EhisE OBRZIZ N 2 C,
IR H % 7 ) — 0 T v RIZBT HIkiZE

OB THICHEERMAZ 525 bDTHD.
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AWFFEIE, GRENE AR fi2Eds LUt
ArCS At st 7 n o= 7 FoO—B L LTHE

HLZbDTHS.
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2)

3)

4)

5)
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Sugiyama, S., Sakakibara, D., Matsuno, S.,
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Examination of a measure against dangerous blocks of snow falling
from the support poles of road information boards

REE BAIY, B MR MUIL Fiz e, ey Bkt
Tomonori Ohiro', Naohiro Atsumi?, Kazuhiko Hosokawa®, Masao Takeuchi*
Corresponding author: t.ohiro.sa@e-nexco.co.jp (T. Ohiro)
After heavy snowfall in cold, snowy regions, snow cornices often form on road information boards and their support poles.
When these cornices fall, they obstruct traffic or cause accidents. Removing them manually requires considerable labor.
Measures to prevent snow blocks from falling from these structures are indispensable. Towards this, we previously
investigated the optimal shape of a lattice fence for such structures. In this study, we experimentally installed such a fence
on a road information board on an inbound lane to test its effectiveness in comparison with a road information board on
the same lane but without a fence.
1. [FLCHIC

BB AR RO B AR, ARSI I e
RGN, B R AR 2 EEALEIRT [ ——
% . BT BACCE AR, SRR R VAR AN
D T2 OIEAT M O LERCIE I 2 BT L TRk &
ENTVD. ZOX D RRPO P TRHERRHT

i, AR, BETAED L, HEIRRCE B AR,
THED LEA~BRHET T 5. %5ﬁﬁuiwhﬁ
W% &, TR &9 ITHEHRAC LD LES

Wb ST BN E o> TENLTIND EE).
INBN, BETLH L, FEOZEOY T DR
&&ét@,%%b&fhi&%&h.#%#k
LD &, REMEET, K217 T X5 2maT
TEERIC L DMEEL 20, HRRH 2 LB LT 5
le®, SR ERREZELTND. bz
B7 1k 2 38 B 1 ARRO 1 B A, SAE D RE T
DIERIR AT - BV RIS AR 2K
Thb.

ZAVE Tl B AR B AR D A 5 - B
B3RS, BRSO 23R E L2 b o, IS
—HTHa T LM — MUIRBRINTEZ
DD Z B, BEREHCEREFET 2D ThiL .

EFORRERF T2 &M TES. LaL, 2 JEESAER %éﬁz Lz ‘f*@ﬁ?&ﬂ’ﬁ%

WERR O AT 2 T2 4 2 56, LD <

SHEDOHM I 2 BET D &, BATED N H R SAE~DE DS VKB ORIED M- T @ET A7 1

H D, HEOBWG O TRITIUE, R mERE — AT v T ENDL LT TEI.

THIENRNELE R DEENH L. TF, R —05, MANTE DL, EEE, KTF7o A
DFEETR D7), TR IR B B ik OB B, N LV EEORERHE T 2862 2 L 2AEE

"M Ex s 22 - =Y =7 ) v/ tiEE
Nexco-Engineering Hokkaido Co., Ltd.

2HH A ke ki St

Hokkaido Regional Head Office, East Nippon Expressway Co., Ltd.
SRR

Hokkaido University of Science

‘NPOJEN Tk y bU—7

NPO Network of Snow and Ice Specialists (NeSIS)
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Thy, BROESPILFRTIL, Fx OO
HCHF 7 = AT PREEOE T E2R1ET 5
ZENTE, KT T = ARBLREE S I
Lo LBEINTVD KT T = AFE
WENPPDERI/NS L, HELEY., FHS
EINET, TRIPBRELIRT T = X 25
AL, EEERSCAE DO RS L DR kE %
Biikd 2 TR DBAZE 24T - T & 72 99
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REBEBIET D720, ZIVE THET L 7o i@ 72
RO 7 = A TRNICT (Y Y 7 2a )
Y OERERRICBREE L, R ERT & o
H s AR T 7 = o A D EIREHRRZAE DTS
\Z R DERe B Z B IET DR A /G 5.

2. INFTOERBHBRRZIEDOEEICLDE
M%7 & ERGE xR
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XA TRPERE L, BTG BBCAEOREIZ L D
fERR 72 VK F BT 3R A fat L C & 7o, Ak —
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#2 EEROKGURN

No. A BEZBR 4G H I TS H I SR DO HERS RathE S &
1 2018 4 12 J 18 H 0:00 21 H 15:38 -1~0C 230mm
2 | 2018412 A 23 H 20:00 30 H 13:00 -11~0C 890mm
3 | 20184F 12 /4 31 B 22:00 17 4H16:30 -8~-1C 220mm
4 20194 1 A 5H 9:00 10 H 12:01 -13~0C 280mm
5 20194 1 A 10 H 17:00 15 H 16:59 -18~0C 180mm
6 2019 4% 1 /1 21 H 17:00 25 H 15:13 -11~2C 210mm
7 2019 4% 1 A 31 H 20:00 21 3H17:28 -10~0C 190mm
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BETHERIN-ERREOERESR ERRER

Low-temperature type snow crystals observed at Mt. Asahidake

R i
Toshihiro Ozeki
Corresponding author: Ozeki.toshihiro@s.hokkyodai.ac.jp (T. Ozeki)

We have been taking pictures of snow crystals and observing snow layer for many years using the education and research
facility of Hokkaido University of Education in Asahidake-Onsen. This year's observation session was held in 12—15
February 2019 when Hokkaido was just hit by a cold wave, and snow crystals were also seen in a different kind from the
ordinal year. Low-temperature type snow crystal "Seagull" was observed in the morning of 15 February. It was suggested

that the temperature above the observational site was cold enough to grow low-temperature type crystals at that time.
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Sapporo Campus, Hokkaido University of Education
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