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Abstract

Route 112, Gassan highway of national road, passes through the foot of Mt. Gassan which is one of the extremely deep

snow areas of Japan. This road closed at the Gassan interchange due to the avalanche accident occurred on Feb. 27,

2011, but fortunately no car was deposited. In the winter of 2010/11, it was cold and snowfall was heavy compared to

the normal winter. This report summarizes observation results of the avalanche accident and countermeasures to reduce

avalanche danger on slopes. In order to judge the avalanche safety for the surrounding slopes, snow pit data, snow

depth distribution obtained by airborne laser profiler, and time series of image data of snow distribution taken in the

previous winter were utilized.
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Fig.1 A whole view of the avalanche (Feb. 27, 2011 by Yamagata
Broadcasting Co., Ltd.).

“, 8

V2 OB Y CRE3R 27,

PEF S

Fig. 2 Release zone of the avalanche (Mar. 2, 2011 by Takayuki Abe).
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observation points of snow layer structure).
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Fig. 5 Profiles obtained by snow pit observation at the top (left) and middle (right) of the slope where the avalanche occurred (each
vertical axis has different scale). Ratio of total thickness of snow layers classified as melt forms (O) at the top is lager than
that at the middle. F: grain shape, p: density, T: snow temperature, HSW: water equivalent of snow.
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Fig. 6 Photographs of cross section of snow cover at crown surface of the avalanche (left) and at the middle of the slope (right).
Vertical cracks appear in the cross section at the middle.



SR PEFTERD Y KRG LT 20127 2 p

23 fREL—HF—T0T 71 T

WA R ISR B ORE VE ETIE, B
AZ 47 5HO20I1F 2 [ 237 &MEFD 2009 F 9 f T
figel = =707 74 IR GHYEHE .
L& = m?, 1 mDEM, )L @i = R 0.5 m)
ZHoTHD, ¥ TEHETO/E T 5%, BHT
35 OBE T Y TN T NAB LTV, mH¥D
BaFd2E528LIT&D, 20 23" 31 OREE T
ERNDBHIENTED (L% 5, 201D). 2B, A7 24
HE A A 3 A DR EEFIOR 0 5 —
FrrYVREISTOEWTINL, 20237 L2770
HO® EEILE 9 om, AEEIS 23 em TFIS SE2A
SRF LWE R Z o kEions.

Y TICERAN S LERR 2 hICBB T8 0
BT ME T — A=)V TAT. £, Y 8iTidE
DEG F—F %R WTIERLE, T8 2B 22
BT o IR 29 Zhic kT, ZoR®3E
BODEHNS0° EFT/EoTHD, ¥ BT ZHOY
WNHDZENDND. FBE L LR Lz
BRGNS QIGL FUL30° TH D, % HaDIE HI G My
1960) IZ &k 55 BHOF BT THH 24 KVETH 5.
LntoT, BRIRYEHARTIUTE 5I10E% T2
BLEWEE NS S, EHERORFEM TR SN,
RERICKDMRITB O LS EITERLE--LEET XS
ns.

L—H—7n774 5T NE, EFTE

i
i

v

R

R

e 4

EA

Y7 2011 §F 2 A 23 " OFEES G HE ST D
Fig. 7 Horizontal distribution of snow depth on the avalanche slope (D and its neighbor slope @ on Feb. 23, 2011

(Laser profiling image obtained by Shinjo River Office).

2
S

2011. 2. 2T B HARAK

WEANEE HED (B SRR RE)

R RT ORRY
(B #1913 )
Fig. 8 Vertical section along the
~< avalanche pass on the slope
(obtained by Shinjo River

LREEHARbE

E12 h=3.0m | Ofﬁce).

Lttt Brrrrrrn



B 25 THE LABRTOHRP LB TORT HEOLTHEFE — @ 3IEn

¥ OHEFBLOYFOREERIFNETN43m, 27 m T
Hotm. £, AEIEHM 7,900 mP &R, ZIUTE R
WWEBLETF7UDORAED26 B ThD. ThbE, EF
DHABETA TEHERTT DL, fFLLAED 341
TR DEBOHFE MO GER L, KOO /4N
ERICER L2 &S,
24 PHORAL
(1) &4%F—5DHEFL
YOI ERNE FNS TAmEEN - E ZAIIH D,

TAY AL DR ITBT H 2010 f 120 17
2011 § 3;:1 319 OERF—FTH5. Z\%LT“,@\\w/\%Li
440 m T, EHAE EFROE KOG LIFFET UTH .

/e, TNEVAG OF WERS Y OF R, B
2 (0.6°C/100m) 2% £d 5 &, FIRKOH 1CTEWN
LHELTINS. WYITRIUS, 5EHETE (§ S0 ER
DI HHE) 1E, 296 cm AFEL 2011 F 28 17 2%

HOPLTWS, Tab5, HREEN0CH TR
ENFESLIEICKD, EEDSLEVIZTSD (A
*é/ufb\fcl K725, €O, HAFEIE- T30 T

FIRETET 26500, 20 16 7 53 K+I2720, 2
P25 22328 mm DB wNHo I LB ENS, Eff
HETIRHEER DAY NESHRITETL TN LET
ABN%. “RLLDIT, 20 287 O EIVTIIA
EROFELEAENESOETH O I ENERINTY
%. Jad, 2010/11 F KFRICHBT 2 A RO 5 R ERT
302cm (L7 2011 § 3 f 17 7) T, ZOfEid 1980 § %
D31 f HOHFTOX ITEMoTz.

(2) &™ HEOHERRPL
th;o”,%*%ﬁ BV YL R R O
41@5’03152m’C56971735 L —¥—Jn771 75—
IEUT, 2 Y OV FHREERI2Tm ENRD Lo

t.,wwwzéiﬁw_ L, ZORFRTIES 4 %

BEFZHE Ll B0, ZOXSBFERLSE
ERME LEDQIRPDTEDZETHD. Y 1013FE

FATS @257 5D 2011 § 2 B 2 7 IR I NI=B[HR

LEFOFTLORTOERRILTHD. ZO" IFNE T

TEMRONSE D, BE O NEIOEDELALAT

W5, Zhuzkiu, BOR o~ $icER (* Lﬂ)

MELBR, BT - BTN OF T NE NG

EXHBLTVWA I EMDND. £z, BREA @@

dEICAERaT (OF) MR NDH T ENS, @“'6”

741 Fﬁﬁj@io‘(mt%@&i@ CENs. Laal,

SENCIETS R Ty VI EEE U TR, bfjﬁj
T, ZORBTIFRBZRIISD"DRE->THLT, &
QWAL BINTHBYD, BN TRT 5K
MolbDEETIND. aB, BAETHRDIIZ, #{
DX DEHPDFTE TR, §TICHELTI1 KL, =
BN ML TV 2 EMWRL TV 5.

(3) =ETEDHE %

RS (2011) DG IZHD LD, IR PR
Frav X d gt >y —dE 3 fr (B4 127 m) BT 5
FERT BT LT, 2010/1119/5 I R B ERD
Tﬁﬁﬁé’ﬂf&%é‘“#%ott WL £ 02R MRS
NTW/z, LEA>T, BaPa<Lhard? 25 %kD%

8 <o e—o 6o o 00000 ® * ® +—ese 16
KH#R(HES 440 m)
ﬁ I —
’-I-" 1=
O g
& @
E
21 oy
'
0 ] T o—
EFsRE20114F28278)
15 400
%10 i BESE B B
%‘- BREE 00
> | ‘ ‘ | l (] ‘W 5
8, I‘” ‘h A “ Al oo B
e - | ‘“ 1 1 ! =
K &Y 1] =
] D M
= E T =
2 M R RY V&0 &
,10 .
Bk E
=15 0

Y9 TAYRE (f'"ﬂ FFIRITBIT B8 T — 5 DHEEL
Fig. 9 Variations of meteorological data at the Oisawa AMeDAS station.



PR

STEES SR S TP

2012 2

Y10 2011 {2827

Bb SNENFAR . AngEp

B BT RED R R
WMﬂ?%r?.Ai3F2

48 97

4 O '{BJ'KA’_' .

LS # T, QREHOIE 0
@%?T77/0# B S NG
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Fig. 15.3 Accumulation pattern of snow cover on the slopes (Mar. 9, 2010
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Fig. 15.4 Accumulation pattern of snow cover on the slopes (Apr. 2, 2010
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Fig. 15.5 Accumulation pattern of snow cover on the slopes (Apr. 19, 2010
by Takayuki Abe).
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Fig. 15.6 Accumulation pattern of snow cover on the slopes (May 4, 2010
by Takayuki Abe).



B 1295 THE LAERLTOFP LHELOR R HEQLETEFT T — 12§00

4.1 PR RE QP SRR

2R27TT OEFHEICRIODETAH D EBRO N,

BIZ2WE 2L DODREN DN, 7 17:301C
ﬁlbt.km@ﬁ Ltﬁ:”ﬁ*ﬂéiﬁﬁofm
(Y44 ), ERNEIFTLTL TNnD WX
Nz, 7z720, 2% O -3TELEENHA->TH0,
INM7 0y ZRICEHET L ERENT A 5N Lx
EHA S HOR T ITZENETERL Tz

THENoTHBD (YABKR), LEAEMDFELTD
%O)(EE'*“C%"LE@Q L, 8% FETHEIHI LI
¥ Nz, 2T, 20287 /1053 )a 5TIEMIFT
W S3mOEZLEZFE Lz (Y84, £, 20
FEd pap ng@'cru‘gﬂ" tb'cot<ﬁ mbméﬂ
ETCHD (U772, 2007 ; & F 5 :2010). 72, RO -
REEREL, “HSEMVEELESS OERET 2
R L. E/o, 30 27 ITEfRFAS
*BaFHL, bonlLoE F*@ﬁﬁfgé%{t'fééotﬁ
iZU7.
42 BEERR OF SR
§?£@®$ngﬁ%ﬁéh FE LRGN
HETHETHIENEETINAEDT, 332 X0GRA
ﬁE‘%FJ ICO)?‘/7JW”1200%@4?:_415%%3—@&
FHL, 355 T L. INEFTT, 3678
M%@IMB%quK FIEL, ®SEA N
7% 19: 00 /556 : 00 ETODTY ﬁbijﬁu&b&bt
ZOH, 3P 177, 187 OILHFEPITIOR T HENY
L E NSNS, 3EHT" ﬁ~@éﬁ
Wl - 7, GRERIIBNTIE, &7 -
S EWBEL, 3P 260 I~ HD V)_ﬁ ,‘{;i@ﬁﬁ
FHERERLE. L, ZO% A TOREED 270 cm
&”i': %3 T TWel s, ¥ &5 L&
0T S IIEE R 2. Dk, BEMNER L
rz CkD, 4P 265 12T Fa%KS L, H2n
FRlichizse AR E2E T L.

5. ¥&0

2011 f’ 2R 27" A)%”ga‘js']i)fﬁti L, & 1124 (GIFx
foaEEs) menat mosiao k. Ei’ 13, @B
BISLARD SR E“z“‘”’é%ﬁ:«bt 7=, EZRAL
fEgOlL—Y—707 A 73X EEEEY T
F—IREENTNEDT, BREFIA® BIXUZAK
BRITLRE ORERERBETLLELEHIT, FLNOE
R ﬂwwbt_ IC&ED, BROE SE %L
7=. 51 DEEFIZBIT 2RO E s 81T
L0, #% &L"’éibﬂ'j, PEIFIBIT 2R E HEOLY
TREZDNTHZ Lz, 20X, 01348 R
F=HTEZDNTERR LTEEZNTEHZEICXD, X
DB B[R AT Z LN L BRSO THD.

QDRSS ENON 373

Easis

AFPEE D AT A AR e ) e
ik UR 7 28 AN A3 AR E
FrOFRBIZE2DDTHD. TIITE LEERLEWE
RO RRICEZ DS HDTHD. & hTr—FIZDON
TIE&E 4% 0)7%9“7@3‘}2”?:##' IDOBDEFR L.
ToIEZELFITPMIACLZBOTHD. JICE
LTHAEFT 5.

B
D) et 250 Zgt W g gkt - wE B RS
)L~ BR - Ffri U AR R li 5_“1 LD
&9 (2011) : EHA Z © s DIl — Ja7yA
TFEPWTF =S & W RHR T - 1245 g

1C {ﬂﬁ@kﬁﬁ&'niﬁﬂ 5 Amqjuz,Lde A
214-215.

DR LI R AR e FAR R e
tx fiE @ - Michael Lehning (2008) : £5 )L % F Wi=F
RS E o OV 7V E A LT, ES T -
5 &, 24, 158-161.

3) w F Ll . AR - - F R R I
A RS AR Y IR CACIU (DI ==
BICBIHEHAET QAR EPEVEL G, - AP
FirécR!, 4167, 108pp.

4) o He E‘?‘Eﬁ Cen R A RRETE AT A(2007)
FRAA ™ 12 5 TN %Hétmﬁfﬂﬂt¥ﬁf
7 ORE . i\?‘*’/*ifﬁ'f?mﬂ’ - $%% &, 23, 181-185.

5) "7 GE(2007) @ RIS RAE QW - ERFE DL

L EBRVWE OB Y, A, A2 ¥ T Ay

, 45-54.

6) ;f)aa' LR B AR R A 2R
(2011) : ¥ R 23 f OFBITHBIT BHE OREICDONT.
SR P g 4 X E 3P, Nod7, 53-56.

7) 4R E3(1962) 1 R E ER - BHRO B[R AP -
HE A g, 322, 1-56.

8) 7 = B3 (1980) 1 ERATVEIOT L. g R T
gty —dgas, 2, 8198

9) 7R A (1986) 1 BfIETOX T WH . VB, LA,
9EEp 403-448.

10) 7 239N (1998) @ 7 Agh PR, BN,
60, 5, 437-444.

1) $ 2 #A (1968) : 2 o, SHEel 55\ 2 R
Tw o, WA, T AEFHHRIS, 12-25.

12) % Hid 2 (1960) : BRICHT 22 VRO AFHEEF
F2)EHOHRE %zi«*, 22, 1, 7-9.

) UUTSEREAS (2011) :RLEREL 2011 F 2 28 ¢ 5}31”,

(2011 §# 9 1 30 [3. 45
2011 §# 11 R 8" a%f‘%a’*(ﬁ,
2011 § 11 A 87 B A=

(=03



SR PR Y 3 XTHP 475 2012 F 2

By

BUA Yy —F o VEBNTHE LEERICE VAR “0ekof. 30, ZRLES BEAS%k. 201011 § X
HEYF EOERTIETH S 4813, EJOTEEEVET 01, MEWT 8%, feel —F—7
0774 5@k AHBES mBLUEF ICBI TR ORPRIDT I EHFITTH I EMTES, X5

§13, BRROBRPEL EBHLRE BRI OV TRNEZ SO TH S,

112513, NS AEOFESTTHL  OzAM T H2BFERE THDH., TOEHEN2011F 20277,

F—U— R BfFEp, EHEEE, BE 124





