HOKKAIDO UNIVERSITY

Title BB OSRFAEHE | - BBRTBAUNSESRORERE
Author (s) 757K, Bh; SHIMIZU, Hiromu; FKHZ, IR fis
Citation KRR, ¥IBE, 47, 35-44
Issue Date 1989-03-10
Doc URL https://hdl. handle.net/2115/18563
Type departmental bulletin paper
File Information 47 p35-44, pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Hiromu SHIMIZU, Eizi AKITAYA, Kazunari TAMURA, Satoru SASAMOTO and Mi-
tsutoshi TAKAHASHI 1988. A Study on the Mechanism of Avalanche Release in the
Nissho Pass Area, Hokkaido, Japan II. Low Temperature Science, Ser. A, 47. (With
English Summary p. 44)

H OB I M3k o = B R o4 BB I
— HBETB A BB O g —

H UK BA - BKEIARIEX
& B B ¥ W % )
SR NI U I N A S O
(F oA SR AL 1 A )
(B0 63 £ 10 5 2 3)

L ¥ 2 M2

PBFS6E 3 H3H, WMME2ELA 290 KIOFE3 A 16 HICABRTRELI=2D
T (ABESE) oBMASBLh i OBFEE L Rbh 2 HRELERERHOBERE
EFAD HEE, AMECRTAERBERIEER L, L LSER, ZomHIFESRE
DEL LD, BB TRIOETAMCHEETD LI LEAE BEREIRERT, FHL A
Lo,

Lo LI 634 3 A 16 B, P OXBEZRA A BE OB 2.5km o A &LRO - RR
WCREL, TOTHEEDEEO—F (THEAUAS BAR) D, LofKogRs - BS
WELS, COFHOREREI LR ABREREIRLLLOTHDZ EAPLITK -
o, ZOFEEABE-BAASBER (B63.3.16), MEEABASEZSRHLESZ LT L,
FTOREBELYSELIL

II. BE+BAUNASEZHE (B 63.3.16)

AN 634 3 1 16 HAFRT 9 20 50 25, —AREHEE 274 BAR HBFF O @4 2.5 km o A gl
REBO-HBAMACEEERBTHIARE Lic, FAEBIT 1L,340m OB, #ik# 1,200 m
Mo R BE TH 1o, FHIEENT0m O GREET L, SEAH300m T
OEBCEELE, ROEEZIERTL3E, THT2BE, FHOETH- 1, 2K),
HeE A 8 A B OEELY R EIM0Omithbi - T 03~15m OEICHEMT, TEC
DEF, WhbEYCEREr Y7 e —) - 1EBMRCEDY ROl Lcs, ABEE SiciEs
e ds o~ Fe, EBRAOEET, MM.=2, PM.=5BEDO/ MO LD TH - 72,

ZOMETCIE, R 504 3 B 22 HicdbBE D IR TREBS A RAE L, UK - o EE (B4,
HIMC Tl ThEe v 2 -ORMEHEB LI MDD, TOW, BRE+ v x —i2 T8

* B BRI R K #3178 5
ERMER HER B48 whes



36 oK BA - Al

BIM  BRETHEUASG BTN (LEBEHRRELEREREME : BMe3E3 A 17 /],
A EBHAFEEN, B RIS, C BT v v x Pt (B 50 43 B HEEL), D THp#LT

BE2E  HBETEBAAE ETHEL, B (@) E-LREEIETO 20 To 1 BER (FRE) %,

F 7o R (b)) e T B 5 R 4 TS BH FR B B o> RN 62 4R TG 17 — A BB 274 B 75 ORI H
B T A A RB R TR (1: 5,000) 2HEHLELOTH S




BB A4 H T A 3

7 &HORL HAEh) B shi,

Il 5% &%

1L 1. BBESHOREMBESL

FEDINEL, B0 T HRERR L SHORR - WEEEND, T OHREH L
b 5 TS B = 7 Ak B D, T 0 TN,

) BEORK) : BURSGoK, ®E, g, BE SRcXs, FEREE FChD B

L IH0EFEOZWEE,
2) (FREEZFOWK) : hicd ¥, S b+ < HRETh 5 RE
DR L~ DR,

3) (REDT| LB T,

MR D, HEOBEITKO L 5 bR EY S - T b,

) ZoX3hE%4&r, FHRFoLMczERS .

2) ZoWHTR, —RESERSEETE BEOWRIAL TRARKE LD FR L7
D, BEBBRMSETI BB PRIk Xk s R e py, &3, Ll oRHEL
T I BT T B E S T AR E A &, BB LVIRERIEAT
o ¥to, BELIROMELAEE LD L FBRARETH B IDER TIFELS T
PR LY TR R RS 0¥ X 2 RLERT BRI h B\,

3) BERRAEOI EXGBEITELERECHLY, BEOZOOHEBT VT HRBLES
HTH o1,

1. 2. § 2 & & ?OP++a new Snow
G 1R L RALRE S 3 BRI PAR, 310l e e s
B, HE, FE04 AMeDAS oK &hiEry o HEE o o b g her

LT, ABMEH 7 ORETER LI, LrLI D%, 20[‘~——
O THHETELT, RLOTHRERE ST T oo St
YO EEREE RSN F, #hHBECREHARE L o P
ez, — weak
L 3. T H# % %_Emb-—gﬂ
£ED 8F BEHBE O R, BHibfhI oBTZEN SOF‘*-—« #2
2 EfT i, oo
(1) w6343 A 150 [(HE b v v HB A0 AT sok
R B HEER I T -— 3
WA 634 3 1 15 AR LI T, IS b R bl 70} R
Mﬁpﬁﬁfﬁ%%ﬁﬁ%%%:ﬁok<%3wo:hm, H3E MEEEEN (BB %
R D 20 BRI CTh - Te. ARG BEF 63 4 3
c OB, WENICR SR RE, AI5H, 13:35), +#1%,0

i N ) LEDE, @ XbnE, [
1) BEEELCBWILDERBAD D, FoLES CLLEXLBE, « BE



38 1 TN

M oem OPFE

TEHRWLEDTH T, ZOFFBESITEBER
COFBBOBEINREERBC /AL E

HKLZD irL’VCQi

B C 55 B O JI I R I X T e e

i) BEHEANEICIL, BEASDDFE X 43cem, 47 cm, B L 66 cm i

EDE D - T, HIBIIERARUIRELLAE LT, i 1 703

oy & <R
SERIC X B 5B éfl SRS (I
D 75")71‘\_:@:

LA EHLDEOFHE 1

#2 #375 Z’aoﬁ_o %@EP“C LIETER 5 7o £ 2120\ C 250 em? el & B shear testh?

I (Shear Frame Index) (I,

SFI = 31.6 g/cm?,

THholc, WEBFHIFHMTH » 72D T, ZOHEIC A0ED
O _FHESE (UnE 113 g/em? -

WO 25 2 o iEE
Index) 17,

SI[40°] = 4.4,

EHEE I T, Z OffLE, Sommerfeld® DFR
fif SI=15wlk NTHLLIKREL, ORI
EXDTRETH B Z LR LTI,
B, Fipi st D # 20 W EIATC 3 & D MR O FHE RS
BRDSCRERBCD »Fc b BZT I,
(2) FRFI63FE 3 A 17 H [J\& A LB R T T
ML BRSO A Bl%)

BRHRECTH, WAMBEETO ZIFEIC LD
SRR O B AR E N ER 5 60cm DIE X F

THEIh, BH, EKRBENCHFEEY & iomme
BEITHZENTEI,

T ORERB S T s - 1o I e S HEE 1, B
BREM D 4lem DR SICHE BB RS -T2 &
Thb, bz oBE3re, BWIESELEVHIEOEE
THBED D 0, T F B ORISR &1 D TH» - 1o,
BEER O K E XOMHEC, SFI oEHENET © &
O /I FAMZED, TOMED

ERENZ OERONE—DRBTH b, FOMEITLIE
Be/hEnwboThro & ﬁxmﬁﬂ’ﬂbcﬁ{ﬁﬁwb%hf:o

COBBMNERHIBEC L - THNE A,
WO BES T > T B 2 EP RS (B 4K,
B, EENL TR - T,
) [AlE: BE240mBEED

cm?®,

AN oy L

DHERE, 0=016g/

AL U\A B SR J84

SEMY o SI (Stability

SNOW SURFACE

’/
. [A]
. ylem |2
(@]
o
i)
e B2
=
Ll Wt
- et (O
S
2
cm B

[Hard Snowl

[PIT/MACROSCOPIC OBSERVATIONI

cm

o
Bk e gty [
= e
P et L i
A [C-2] =
' 0 o &
g &
©=0.229/cm3 |
{THIN SECTION OBSERVATION] §
. sampled March 17
FAE BRETHBUAS B SHREL LD

BT LB o# s Uk
WFn 63 483 A1TH, + Bi%, A 2
LEYE, OLENE, ®@ 69

%, ~ i, [B-1], [B-2], [C-t]®
#WaH LGB (Hard snow layer)
7, E%Eﬁ‘ﬂb:ci (8 3 ) wwatah L #e
FH T 10ecm DRI S HEFTH
BT 5EEELBRD



BB & B ZEd 39

i) [B-1 f@: F&05cmLo, M TEVEMRS (wind-packed snow) [, HRER T,
ELCRBOTERD %,

iii) [B-2] )|@: EX08cmfroz LE hEMSE,
iv) [C-1] B: EX01-02cm 0I5 0THRT-4G#K LT TEiokitko#aE,
v) [C-2] B: p=022g/cm® > L% hEE,

PRy v - FAPIREDE, R IAlBE B-1] BoBERcordy, [B-] Brd
[C-2] FoMiciz % S hich » 7,

TOLHEEERBEND, SEOER T LRORKREE B-1] Lt 2o EEFERE (Al o
ERCHRINIGEE (GERERER) »NEvHEE LTESHLLEELOR D,

SHISHOHE: b v AL D OBEWEH N, RABETO “BWI5HF” LB LIE
B 3 i, [B-1], [B-2], [C-ll o8& LEBWEBYEHMNcEBE ARbDLExbhb,

IV. SEOEMESHRE

COBERBOWMBBRY, BEWHANERERSIOCIEREOHBLLEE L,
BERE,
i) 3H151 (13:30) i, HEF b v A+BHN O CfT - BB E SR (83 X),
i) SAVHK, ZOZHOEHRMECHER LLERBZO >~ v <L - 72+ LEEBEEE
R (&4 K),
ZownT, RSB REEL,
i) FERLICAE®ED AMeDAS 4 (8K S4F) (85, 6X),

SHINTOKU 1988/3/7-3/16

3 e T [T ORI AR RAARAS RAALAS RAREAL MARAL I ARARLY RARRA ARRAS RARRL: T ARLAS ARARRS AK %V;H .
2 b [C1 8 12 ' [
| l | B
y oL | L L],
s | {.5
P b w1 I
. o8t [B-110B~ 23 % 8% mRs
o St
2ty i W |y
N N e VIS SEXN VA M&N;},
10 s
5} S t 4
w0 fpeemmbamzofeoaon L —%&MM:‘AW _______
2 s \\/\J\ \/\ Co- 1R Ay —— s
Wyl [B-11/8 ]
£ T J
- -5l
20 b el lovicadedans | FSYRRE TRUBR] $aaaaaleiing INTSFELERUTE AFSREEE URRTANY Jassnioaias Yaaaadieaes | STENTA NSRS Toiae
3/7 3/8 3/8 3710 3/ 3/12 3/13 3/14 3/15 3/18

FO5E BEEME (5% AMeDAS M) o KKWRI (M3 4377 A~16 H],
EBroERoOBK, BR, RE AH, KSR, T: SHRE4



40

SUNSHINE
(hr)

WIND SPEED m/s

TEMPERATURE °C

iv)

HI

DAKA 1988/3/7-3/16

A - il

xxxxx AR AN SRR SR N R s R AR T T T T T T

ITEY NN
: L)

//\_\

LM

TR AN

N
S NS

e darni e Al

L

sl Ly

'ENS FREWRE ERREE

]

3/7 3/8

W3/9 3/10 KVAN!

3712

1988/3/11-3/16, =037 FLA-F

3/13 3/14 3/15

BB6B ARSI (HE AMeDAS #14) o %Gkl (BAG634E3 A TH~16 B, LB
TREOMEIK, HER, BEGE, M, WB. T: B{HiRE

e
BV L L, S Y N
R v e

° /NM/\'\ “““

. |

- \\’_\\/ ]

-3 j

12 Lm 1

s A oo oo " ORTITI RSP TP
3711 3/12 3/13 3714 3715 3716

3/18

e
=

WIND SPEED =/u

TEMPERATURE “C

FTE  BBIAE (BRI v A— 2 - 27— Y2 V) DK%
KO BRG3E3 A 11 H~16 B), LB B BISOREE, Wk, A,
S, T: %

il (EE 274 B 48) 3 XOH b (B8 237 B4 0T v s —x — -
SKEEE (B JLVERRER) (7, 8 ),
HEE b - AKEERE (AR EERER)

AT =gV



D

1)

2)

HBEAGESH

1888/3/11-3/16,t9% 4 7L A-¥

41

120

TEMPERATURE "¢

o sl
"M A At
A2l /)VW/HH%’?/?WWW

FESE AR LU EBRER - BFEMER T v A -2 —AF~va V) OXRR
Wil (HA634E3 A 11 A~16 H], LB HIFORIMUE, Wd, WA,

Q. T: TH&EL

WCEBE LT,

DR, RO XS TeflnHEE S,

BARD [C-1] BLEOIHE B 3 A 8 H LA 1000

DREFWC X -~ TR ERT,

3 A 8~11 HizRRA W &, Fc 11 B KR
A LTC, EROFMEHT +11~+
BOCHIEE L (I, Lo h b
Mk Cr, dERETH B CREME R X, K

1206

ELEVATION (meter a,m.s.J).)
1
o
(=]

BEEICEX I~2mm 0 X5 »ERFI LS
Ok IC-1] A S v,
3 12 B4%E,D 13 BRI TORSE L

MR & b, FEEECH MK EE AR FIE
Eht, CoBE, BB IB-1 BBV EEE
(windpacked snow) & 7r b TR [B-2] 132 LE W BT - 7o,

SPBUAIRRCHEE L, KRIEMERTEY +1.0~+64°C ¥ ¢ LA L (59X,
Cofed, ThbOWRTHGREMENE o LA RKT [B-1) BoTh T Ok

RbNS,

0

] 5 21 B

—@— March 11,1988
= -—~0~~ March 14, »

\
o H ¥ Al

O

i L . 1 J
5 +10

HAXIHUM AIR TENPERATURE (°C)
MfMe3E3 I BL3 A 1480,
BB £ 35 v 10 B B SR A

3 158, ZEMdLIAFEGEDESEOR S X » BEM T ORSITLH =, L
o, HENMF TIZ18: 00 BIREHBERAREXIN, FASH»SF 16 G Ehcnit
TKRFIC e o foo & OREFXESERR (HRILAR) T B &AL Tk T S5



42 WOk Bh- i

DB L+ A AR, EITRAREITRVGRERS [B-1] Bo LR U, BRE
BT F EARLERE (Al BA B Lic, ZOARLERE (Al BRHEMEAR AL T
E&# 40cm, FEHERE 0.16 g/cm® TH - 12,

O EBOHERE [A] &, RVCEREE [B-1] L oA 0gE-Eo SFI Hll T &
STCh3, b e TR P DGR ED TR TH - 1o,

LA bEoZ g, Bk @ik 900 m) £ TR I T 20 Cfiibhicb D ThH 5,
OB LEEEDH 300m EADOFHAEE TR, SANLABRIC Y HOERBCAEN
Kbl b ERUC, EHBES R X rTENIB LA TRV, LhL, ThUSAoESZR
RBIT ERE L EMMCHAU L e D TH - B2 TIWTHH 5, FRC BRI < DEFTT
3, RO E T, HMAE (windpacked snow) [B-1] B2 R L, ARLEHE
[A] BOYE S HE LSS, ZoOE Al BoREBE R BNy, RKBEBEH/SEES
TV -t EEzBRD,

6) COFHIAAREDOLDOTH Y, FHIBEDOT ERBBIRRL 1,

COESEBGHEH LS REOH LA Kb s B ad, TR COHED
BRSSP ED T, D oro ERWEAKE V0w, RTHEOREE S & ]
EEEHNPRE LSV, 2O @20 TUIBECMFH ORED 2d h, TERMED X<
MmbhTnb, BEMFTIICOL > e BEEC X3 REEREY ““HE” LU, kB
TRHREDOEREMA L LTER LTV 5,

V. & & 0 F

WEL, M - i - OM - KA T CR#HCEBHZOFEHE T L IHL0HELNZHME
THZEDVBESh, BBESHORERET T ANMELR, 4213, 2o F LOFHBA
SGERREOHEBLLEH Lo, oo KGREBRHENT, BBHRIH SR ah -1,

U7 LIEFI 63 4 3 [ 16 H AW 9 B 20 6H, BRI ) 25 km o B @ UIRERE T ode
AHE, ¥3K 1,200 m (H0E CRBEHEAJEE L, Hifl 274 B4 0 BB 8 & B 3 &
foo TOHBREKMMED HARKEL, KLERELHIESwAS, HRBEC X - THNL,
FORR, TOTRHERBEIRIHERE, 3 12~13 B HEREICEK S By B %
(windpacked snow) &, Z 0 L 3 H 16~16 HOWRE THR LAHTER L oFEARHELIC &
PRBTHH N -, TOXIRHEEHEERE, LITHHRUEBOIHERFLES
CHBREHEEFLOBE5 X ) bBEMTHY, —BNRIDEE LS,

COWMEEMD DI H Tz C, JCHER TR L FHREET, SWHRERRBO JHEi
LIOERBEBOEE, AEEHROERT v A -2 -0ER2EbLE CTHG, i, WA
FRERWE K EBMERFEEIFNBTHE, DEEREREIRCIZAESBC B HYIHE X,
FICERER, BSMEOE LRI L CRIRBIEG R~ Ll e, et LR
CEHoOBERDLT,

OMAEWERIMEEGHBERC X > Tirbhie,



BBAG HEZH 43

X [y

1) TEKEL, KEAEK 1987 HBWEHO RERE. SEHE, WEE, 46, 77-90

2) Shimizu, H. 1967 Magnitude of avalanche. I: Physics of Snow and Ice, (H. Oura, ed.) Vol. 1,
Part 2, 1269-1276.

3) Paulcke, W. 1938 Praktische Schnee und Lawinenkunde, 218 pp.

4) Sommerfeld, R. A. 1984 Instruction for using the 250 cm? shear frame to evaluate the strength
of a burried snow surface. US Dept. Agr. Forest Service. Res. Note RM-446, 6 pp.

5) WFEH@E 1953 HRIZHO—FRE. K, 14, 2-5.

Summary

In a report of Nisshé Pass Avalanches, 1987, a “Quick growing depth hoar model” was
proposed by the authors to show a mechanism of weak layer formation in a snow cover
which provides a sliding surface for surface avalanche. ‘“Fine weather with sunshine, windless
and low in air temperature, after light snowfall” constituted weather conditions necessary for
this model. As such a type of weather appears often in winter in the Tokachi District,
Central Hokkaido, this model was considered characteristic for this district.

Weather conditions in this district were continuously monitored using the AMeDAS
(Automated Meteorological Data Acquisition System) of the Japan Weather Bureau to investigate
their relation to avalanche releases at the Nisshé Pass, from January 1 to March 31, 1988.
But weather conditions satisfying the quick growing depth hoar model did not appear during
this period at all, and any avalanche did neither at the Nisshd Pass in this winter.

However on the morning of March 16, 1988, a small surface avalanche broke out 2.5 km
south of the Pass. The avalanche was released naturally at a site A in Figs. 1 and 2, with
a small opening at the elevation of 1200 m (a.m.s.l.) approximately on the Tokachi side (east
side) slope of the Hidaka Mountains. It ran down in a confined gully down to its terminus
B at the elevation of 900 m (a.m.s.l.) along the National Highway #274. The magnitudes of the
avalanche were of the orders of M.M. =2 (Mass Magnitude) and P.M. =5 (Potential Magnitude).
There were no causalties due to the avalanche.

Formation process of the unstable snow slab which had released this avalanche was
investigated by studying the structure of the snow cover and weather conditions in the previous
several days.

I. Stratigraphic study of the snow:

1) On March 15, at 13 : 30, about 20 hours in advance of the avalanche, a pit observation
of natural snow cover was made at the Nisshd Pass. The snow cover had contained 3
weak layers (solid type depth-hoar) each with a high value of S.F.I. (Shear Frame Index)
inside, and the snow cover was very stable as a whole (Fig. 3).

2) On the morning of March 17, about 24 hours later the avalanche, natural snow was
sampled from the surface down to 60 cm in depth in the vicinity of the avalanche ter-
minus, and subjected to a simple mechanical test and a thin section observation in a cold
laboratory later.

By the mechanical test (shovel test), a distinct weak layer was found at a depth of

41 cm below the surface. By the thin section observation it was confirmed that this

weak layer was caused by discontinuity of the snow types in the snow cover; i.e., mech-



44

1L

#ok Bl fi

anical coupling between the hard windpacked snow layer [B-1] and the loose new-snow
layer [A] was very weak, as seen in Fig. 4.

Daily process of formation of the unstable snow slab was investigated by studying the
stratigraphic structure of the snow cover (Figs. 3 and 4) and meteorological conditions in
the previous several days (Figs. 5, 6, 7, 8 and 9):

1) The basal “Old snow layer”, originally layers [C-1] and [C-2], was formed by March
8 by snowfalls in those days.

2) From March 8 to 11, the weather was fine and air temperature rose up in this district.
Especially on the 11th, air temperature at the 4 weather stations in this district recorded
the highest temperature ranged from +1.1 to +8.0°C, as shown in Fig. 9. From this
fact, i1t can reasonably be presumed that snow melted moderately at the surface of
the snow cover even on the north slope in this district on the 11th, resulting in the
formation a thin ice layer [C-1] which was composed of granular snow grains of 1-2 mm
in diameter.

3) By snowfall with wind from March 12 to 13, a new snow layer composed of [B-1]
(windpacked snow layer) and [B-2] (lightly compact snow layer) was formed upon [C-1].

4) On March 14, the weather was fine and air temperature rose again up to +1.0 ~ +6.4°C
at the 4 weather stations in this district, as seen in Fig. 7. This fact reflected on the
grain shape of layer [B-1] in which a trace of slight snow melling was visible.

5) On the afterncon of March 15, the weather in the Hidaka District became stormy
quickly caused by approach of a growing depression located off the Sanriku Coast, northern
Honshu. Blizzard warning was issued at 18:00 in Ilidaka District, and a snowstorm
continued to blow until the next morning.

This snowstorm transported a large amount of drifting snow from the Hidaka District
to the Tokachi District across the Hidaka Mountains and deposited a new-snow layer [A]
on [B-1] making an unstable snow slab, especially on the immediate lee side (Tokachi
side) of the ridge line of the Hidaka Mountains.

6) The avalanche was released naturally, but the trigger mechanism of the releasing re-

mained unknown.



