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Development of educating materials for avalanche safety education of youths
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An avalanche accident in 2017 killed high school students and a teacher
during an extracurricular activity. Avalanche safety education for youths is important to prevent
avalanche accidents. Therefore, we developed teaching materials for avalanche safety education for
middle and high school students and researched educational programs. We have developed a "weak layer

model™ experimental apparatus that can be understood fracture of weak layer, the core of the dry
slab avalanche release mechanism, visually and audibly. Furthermore, avalanche educational programs
in Europe and North America were investigated, and a “ mechanism-type lesson” applying the concept
of force was designed as a program in Japan. Practical avalanche education lectures were conducted
in several middle schools. The results of the guestionnaire survey indicated that the educational
materials developed in this study were useful in understanding the concept of weak layer fracture.



B X C—19,. F—19—1., Z—19 (i38)

1. WFZEBIAE S D =

2017 = 3 A 27 HICHREE THA LEEFhFs, iARSEEREEERE FEOFILIL S
B ESIZBM LT EAE T4 EHE 14 0H 84N LT HBHL L7 D, Zhidi—%
DERER L ED, FIMRETRE-FNTH-o7-, ZOHEEEHESIINERRA TSN 6T 7
TATB, Wb BE NNy 7T N — LRI A HEIRICFHEYS T A0, TEEHEAF—D T — L4
LT, TIVBAOREG /Ny 7 1 N —TCEHEREEIZHE S r—ANBL0, HlziX, 2015—
2017 AFOAE O A IEE#E bhEEs3) 2R5L20 34BNy 7y M) —##ETH
Lo IBLIZERIIANy 7 Ay M) —HEEHORTRK D 147 (483%) I[ZH72Y, Hand ) fH A
BAZDRB DTN ERbn5s,

—7%, BRTIEHEAEOFINEENZB W TEAILURLEZIT> TN D & ZAIERL, YEOZ/HRF
MLBREMORIHBESLE L CHEIINZ LD THo7z, L LEFE LIRS RENEL -
7256, T L RRES R OERIENEWNZ LD, TOMRERRBNLIEL 2D, 1L T
MR EE LT I2HEOANERLEMOMHEFF > T TH, BReRITEIZEID Z L i3#L
W, & ZATERCOMEEICHET 2R TP EHERE I ITORL TR, BT 2%8 4 H
F2HREBO [EKHPOKDEL) OFT TRLEOTE ], TRAOEIE & HADMNZE] o
TIRDORR] #FHTHICELELEE->TND, LEBN-T, TEEITZSHNEEZ 50 E 2 0h0¥]
Wizl A0, ERNEDOLIBRBGNEAA—VTHIETHHLVONREIRTH D,

AARIZZOE 10D 1/2 35 EHEORFFIFEEIC LD ZEHFICTRESN TR Y, FHfES
DIRWIARR T H AR SR OB EZ 2T T\ D, £, BB I EER Z RN T —
BEEEWVWRIZEMHEOREEZZIT TS, ZHFICL->THSOEL LOTIELS TREEXIND
LN WHRKE (KRS, T/, RS, 5F5) ~, bo Mz GonslantmAiict >
VETh D,

FEEIL, BV EPEENIBICHY, BVEIS TEOBEEZE 2K L CEHMOBENmK TS
EFRTH D, FRICHBERSERESHIL,

AN EEOFENIEWEMEICHZ > T—

FITWY T O TRHRIC D07 <, £ t#EE _ |BE
TATORIIRBR G 2 HBAETDHZ b,
AX—F— R ) — R =R | F DN
TIAENDFEHNZ D, WEDOFRE Z D
B AT ThHolz, BRERBESHRHOKLES
FTUHRE L, RO ESEE LIZEWED  conn
I, BV E 7R DHENEE (A MR ;?é“?%_
DHFVE) BAST-H > oA v Fichlz s TS g2
nz (1), 39@IERE—0E Tk < B
ENDZENZVOT, BENTHENZ &
L TR E RBHE O —FFRIKIC DR D,

ERRFENEE D & TVE CTEEDO/NS RUE: BB [BUEDRS (HAMRE) =BEDRE |

WIHED EICHENT SRS » THE
STzl W) L) i sngd, B K 1 B{BEETAVCEImBERBESRORE
2 3 FHF O LR L TR LF— ] O g o sty
T [BEEICISNb->TTAHEHE] L LT,
SRR IERE O 1O C TEEENIE- 5 L X oWikoiESR)] & LCibhb, £, [
CHILT fE EomKRDESR)] & L TEDOSIREEIIDbiD, Lo THEAI
o TIHEEMEL Z &, EmRAEICE > IR EoWENIEE > TV D & X IEEE N
BNTWD ZEE T > TS, FROBENEBEBEO R/ N TREND & — RO Mm%
THMTEZITHHILOD, REERHOBEIIEBRET LV TIERBETER2WZ ERNbho T
W5,

IRERINEZSEES L VO BEFEROFINEE TERICE > TEL OEKENTL o720
Do ZHUIBBITHEDLIFIZL > THEVWANAVENWT —~Th 5, SEIOEMESITIEHRL AF 2
—OEEEZETET, DOZSHMICETIMBL T VWEIHERS CHEENEEZ DS V) FEET
HY, FWROWATH o=, TOIAEZRITOWVTIIFRED L DDIRARKSC/N—T ¢ DITH)
WZOWTOMFED R BT, ZOXIRBEELHREY KIS RNTZDIZHRIZBWTHHERL—X

ENSBLTVETHD EEZ, AFREHET HICE-T,

2. WEoOHB

AMTEIL, BRATHEEDERERBE LTI EEDOEBL DL ORFE T 0 /7 0k, £
DEMERRTDHZ L E2OET, RETAORERA N =X LI55E O CHAT 2 LEN H
%, WHEOHH S AR O 2 WP EAENT LW AZ R TEX 5 L) REMELHE S 0/
T LR TDZENAEOHN TH D, TOE, BT - OICHREREZ R AND,



12IIEFEET VIC L 2 FEREZBFRE L, MBICIEBENH Y, KRB LRETAHIT59E O
L FEHEEOK FTRFORETHH I EDRAXICET S, 2 0BIFEEINTWVALEEES
MM EDEBREFEL, ENTL SABL > THIBE T2 L3RV 2R L, MENEOM
BERREBERHOREMEOXF—THDLZLORDEICRT S, HEREIC L DREREEITO
E BT, FUREBRTIIHR AR Y 35 2 O TEIEOHIEE V£ — MFELTEET D,

3. WFEED kA

AT R E K 3T T 1. BRAOFEANERE 2 5L 9 2 B B EEE OB % & B FIEOMESL,
0. BERLEEHEEOT 07T ARICET L5217 H, /2 1 OEBREEIIHEET VLD
HLOETERETEN, BEETT L HEEO-DIHERT D, B2 EELE LTI TFO 3EA
DRERFEL 725,

(). FEECHBOMFRTEECTEX 5 X 2 RRBEHOFEAEFEEORE L BREEZIT,
Z O EREE A2 A, ALEEEE RO E NG LERGEE2ITT), BEOSESE
HONCT 5, WEREITCICEEET L - BT T VOEREEZ KR T 5, HE TOHRIER
AERTAHMLENHDDT, A XDORKERIERELBIT B,

©2). ENINOFFEERTEREE T2V 7 LOREEITY, TOMRERIZ, AROEZHL—
ABECMTEERLEEHE T 0 VT LENIRT 5, T O, TEAEOBROMFH CEME T %
EOICFEEEMANTHZ L2 LNT D, SOICBGRGEHO a7 Y Z6ET 5,

(3). BE¥E L7=RKESHRSE BRI E 2 KR 5 NSRBI CHET 5, HifRE (2%
B, BEFRRE), @EFER (W), SHEHESZIEMT 5,

4. WF7ERE

I OFEREBEEICONT, RESHO
FEARERE TP EE T TR Tk
HTE RV T, FEAEICEEH LS T
bLHEOBERMEEA L, BB E VI B
DIFED LI RETE Y@< Ok [958
EFN]EZHNTON T HATE S
L HOyRAART,

X 2 ODXHIZIHBETIEY LA L DEE
FTETEVARNL—varT5ICHZ0,
i L 72 M BHZ DWW TRRET 21T o 72, KRB
THETHERTE DI E&RHIEET D
DT, ETIFHRWD DO THEE OMEN S %
AA—VEEDLENFEL 2D, LR
ST, FBTHRA 2 M EERFT 5
ZEEFE-LL, LTLLEFIE TS
LT3 e bz,

BRI~ Y vy T, VT =
— P, B0 3 A RAT, &AW
DFER, ~¥ w7 T — 71T & FREIC
AT E SR LT AW IR 3 HE
ERHY, SEIOFEMITIIRME THo
oo 77 =2 —FEIIMEEZC L TH R
MRELICTVELTLED, —RICKED
HEMREFETE R0 o T, BEAIXEA N
B ORR AL EBIEHDBNDIEI 3 grma o s@er L. 20 708h
HEEDORBUT B, v — MROREA & 8k DD E = ANLERNIET S
RFERWESE, hoES 2T 52 '

LT, BLYDOMEBIZL > TIBENEZ 5

ZEMND, MBLELTERATAZLE L, A CERARAETITHEET LVAERL, BHY
ZUfE, 248, 3B b e TOW|EAELZNE LT, LEOME (K3 TIETFNH 45
H) I21250g0BH V0 Z I~3 T TAEZRLAICRKEI LTINS L, BHLY R HICD
NTHBVELDLIAENNESL pot, Lo TEHBMNETT A hE2ERALXZENR DL
—RUCIBET D Z EITEBRTERED, SR AEOWE 2 AERL» LHERT ILERH -T2, £
7o, TEEET V) OFEBREEZIERL, ERE2BLCEEHR VO ~RELL B30 8
fiES TWHDONEEKTEXLH LT,

s 7a M AT OFRFEBREEITAEEBE RO ACEIT THERAL, B e L
TOWKIEZIT>T-, FHEETLOMEE LT, (5] oAITHEMcE 5500, EEOFH)E
MEDEIREDINA A=Y LOLWENET iz, BEET /VIZOWTH EEBEICAE
BERDHZETEEZToT, L LBEEET LOMEL DRFENROND Z &b, AL L
TORRIIFETH D & OFERICTE LT, 2 CTEREBOWRR & ERGIEOHS 2 BiE LI,

FEERANICHERH D L X, TORTEICANMRAT D L, ZONFRRE CRESH 2 FH%T




HZENDD, THUTFRAIR I B SKE L (K2 @0 E), #Em B TiEss s sm
THIZH OB CTHEEL (X 2 EEpilrmm), < ofiE, i FE CEMRELZZFR LT (K
2 TEREER) REER LD, K da DETFALTIEAF—FY—LROEB Y Y Z# 7 REETRLE
R B, RERREBZ 2L ZATEEBAWEL, TO% FECHEBmEN TE THH & 72
%,
BEO—FTHD [KEF x NTREI T8 L, REFOFHBEBE A A —T LI-ERFER
TEE A% L, ZRHFOF BT E2 R L, & AWRENI VRSN H 5D T, Dk
R TR R E AR DT LB ER LT (X 4b), 99/@ DEL A A —V SE 5B E LT, %
TAAT B — U &R OMAAS DR, SV OREHWT, AN CHET 5 ik b E8A
L7z, REZ —TEIZHRD, EHT28H0 (v bR MOKE) 28 2T, BEOWKELZTE
VARML—var iz, InE THEOBECLIERFROBE] 2BHETLIHELEETOND
lg8fEt7 /1) HREEDOHRET V& LTz,

(a) (b)

K4 EHEEHEA A—TSED2ET0. () Wl CoMERE2RET 5271,
O)EZOHEPWET HET L.

NOERLEBEDO T 07T MIETHHETIE, ERNAOEERBRTSRBE T 07 T A
DOFEMIE AT - 1=, ENTIE, ERFEHEGIEOBLED O BRI 2HEE SNSRI L - T
ESNTWDN, BILUFE, Ax—F—=°, LETA R, ILHELVAF 2 —IZRf EEEBHAEFTH Y,
HE AR OBRELEHE L LUIThbRL TR oz,

WKk DFRHE EEREE T 0 7 7 LAORFEMTEEIT I CHT-0, EKREEOREE, 1§
W, SHEOWRLEEEEBL, W FF, TAVD, AL RAE#ENGE Lz, 72, BEHEZET
LT, TAYV I, AL AT L OECERIEED -, INCEREZ Y Tl bITo 7, [
T4 2003442 A 1 HIZZ Lb—y vy —[ENARTHRAE LI-m B AERBESICEL D BN HERE
ZEZl P O EIR 1 4 (Gradel0) 7 AN T HHFWRE X STIL, ERI AT RXT AL B
DA RTA L EFTDHRE, BR—AHBFIZET HMHENEAL TW o, DT F TIEIEERNF
(T L—FR) ZRBIZLTWD Z EREETH -7, Avalanche Canada T 7 L — KK (B
AIE) BN 7L — R 12 ETORY X — RBAEINTEY, MIBT2HETIEI L
— K 4~6 THEK K2 —RAHEET> TCWDHANH -T2, Ziux (R3] 6 TEHI] ~
DOBAT, DEVHTLEMZDTZOICE LW AEFICE T D NEEMRTHDLZ ENTOER
ThoT,

[TAVUHB] S RAVRT =), "NART =L EHRIZLTWNDE T 0T T LANEL, 0T
TLND, HOREORERMEL ETHDE ZENRDOLN TV, [ AL A] FElinoRt S5
HERHEITHEY RN otz, FKPEBEM DA TV DENZZ KL — A BN KL L
TWRWEDICRZ DA, ZHIETFAMER T 2 IR & CldHul, FETRWVEME ST
HEEZITTCNDZENEES N, AA ABIRITWHITE RISK THAET T U E#HABELTWAH D
Ens, W% - PEBEFEENOOMRABEE SN TWD EHERI SN, 72, 6o Snow] &\
AT f B ARV TR REEL 2014 FENDLH EIFTEY, FELELIIAXF—/ERET
B LI ENE T,

SHEDERAELNBIZL > THEL, AD=XLH) L TV R DA 0 M 02
DDA TIZRA LTz (F 1D, ZNOHAEEZHETH L, HRTIINERT - BFEEHT-D 0
HIRRHNCEKBIRBEEZER L T ZERNEE LW THA D, BHEOMENTROIRAIC
DIRNHIBRROFMNEL TH] OGN LETH D, BARADOPEHE ChHEFETHOIThE—
EAD [HERMERE] o [Thofxl ThZ b, BRICBWT A =X 2TRIOEKEEK
A—2AHEEITIHE, TFE 1 FELEERBUENEE LV, 22— AT OEREE L FEiT 55



By INERH AR B N D ) A

7= %D A NI O A B G F1 EMBEOETZINRLE, 2—AFEBFDOXA .

L, %Ok PEHHRTYBIE T A A BT
A=A LHDBEIHEATL TS FE) B

ZENIELTHA I, : =R
SWHE T ST aas s | @ mhorsper | TSR A
ZdHizy, PEAEDOERHEBICE | WA T
WTERIZHRLED P OFK —— = RS S
ED1oL LTRDNEDT, B | NCESATINOMIE A b
I T U2 O T T T oL KBS ATk N

TORESR, KE, RE, FE L0
ST BRKEORTESCE R OIUE

BATW, BHE 2T IR Lz, 1B LT BRREEE 71 7 7 AIALIRT N O 2245
BLOHEHEFRICBWTERERELZITV, HEDRIZOWTOT »r— MN&EEIT- 72 (K
5), FEITACEIC TR OREEMGE, TRICEMIC L 2R, BRITBHOERE Lz, FAAOM
RIZ oW T, EBEOMEAREECHME e E a2 L iV, PR TEEICL I LVWAEE D
MYRLT L bNdEH%T a7 T80 Lz, FORE, BO - BE - Bifo | iMoo ns
b, BREZSIKIREEITHI ZENTE T, £, HRERICEIVHBZRHETEZDH LI
TR o T ERED 8 A %, AN TR L7 BHEHIEEIT 1558 | OBEEOBRICHENL S &
MWEIINT-, —FHT, [ZOHRLEDTHFOIE] EEZDHEED S—F 2 FS T5%FLE & &
BB DN TCTEL R B ho T2, AEYMAITFRO MG & SO KBEITEARICEE
W, XoT, ZOELALFEATHEL I ZEMN
FETHY, ERROBA LI L HFTRGHREHDY,
FEVENEEZE L ONINEICWEL TN Z &
NEEND

I, an I X0 BZER I TOREMR
L pot=lnd, oA U AREROAT AR
oAU Ty RCHBECE BB OERZITV,
ALHREEE K7 O CREEEIT - T2,
PLEDOMZERRRIE, BATZKFES2FEARS, b
WEESCEF e R KRS, BARZREEFSFES T
TRFTHELHIZ, ENOFERICE LTAE
L7z, $72, ZOEMERHE T w7 2% %
DAF—F— « X ) —R—F— « BFIFITHEZ
{E%§ﬁ§< DEREEHES~bISH L, #HE% 5 FLIETHNSERIc BT Al s
SEhE L7,

SR 1) Rk 29 4F 3 A 27 HBNESZ A FiRGEE Bl E. iARR, 2017,



11 4 0 8

, 40
2020-2021 2021
11-12
DOI
39
2020 3 2020
55-58
DOI
39
2020
59-63
DOI
Ozeki Toshihiro Tsuda Masashi Yashiro Yuhei Fujita Kyosuke Adachi Satoru 169
Development of artificial surface hoar production system using a circuit wind tunnel and 2020
formation of various crystal types
Cold Regions Science and Technology 102889 102889

DOl
10.1016/j -coldregions.2019.102889




38

2019

113 116

DOl

38

2019

51 54

DOl

37

2018

71-74

DOl

37

2018

83-86

DOl




Toshihiro Ozeki, Masashi Tsuda, Yuhei Yashiro, Kyosuke Fujita, Satoru Adachi

Development of a surface hoar production apparatus using circuit wind tunnel 2018

Proceedings of International Snow Science Workshop 2018 1017-1020
DOl

Toshihiro Ozeki, Hayato Arakawa, Akihiro Hachikubo, Yusuke Harada, Go lwahana, Yuji Kodama, 1

Kazuki Nakamura, Daiki Sakakibara, Ken-ichi Sakakibara, Takanobu Sawagaki, Kou Shimoyama, Shin

Sugiyama, Katsumi Yamanoi, Satoru Yamaguchi, Eizi Akitaya, Akihiro Tachimoto

Characteristics of weak layers of slab avalanches that occurred in Hokkaido in the decade from 2018

2007 to 2017

Proceedings of International Snow Science Workshop 2018 997-1000
DOl

Tomoaki Fujimura, Ken-Ichi Sakakibara 1

Development of avalanche search and rescue courses in Japan based on the best practice in 2018

avalanche rescue by mountainsafety.inf

Proceedings of International Snow Science Workshop 2018 1398-1401

DOl

17 1 4

45

2021




(2021

2021
2020 2021
(2021
2021
2020
2020
2020
2020

2020




2019

2019

Toshihiro Ozeki, Satoru Adachi, Shigeru Aoki

An Investigation of Oxygen Isotope Fractionation during Sea Spray lIcing and Observation of Snow Mass Fraction of Spray lce

International Workshop on Atmospheric Icing of Structures 2019

2019

2019

2019




2018

2018

2018

2018




2018

Toshihiro Ozeki, Masashi Tsuda, Yuhei Yashiro, Kyosuke Fujita, Satoru Adachi

Development of surface hoar production apparatuses using a circuit wind tunnel

International Snow Science Workshop 2018

2018

Toshihiro Ozeki, Hayato Arakawa, Akihiro Hachikubo, Yusuke Harada, Go lwahana, Yuji Kodama, Kazuki Nakamura, Daiki
Sakakibara, Ken-ichi Sakakibara, Takanobu Sawagaki, Kou Shimoyama, Shin Sugiyama, Katsumi Yamanoi, Satoru Yamaguchi, Eizi
Akitaya, Akihiro Tachimoto

Characteristics of weak layers of slab avalanches that occurred in Hokkaido in the decade from 2007 to 2017

International Snow Science Workshop 2018

2018

Tomoaki Fujimura, Ken-Ichi Sakakibara

Development of avalanche search and rescue courses in Japan based on the best practice in avalanche rescue by
mountainsafety.info

International Snow Science Workshop 2018

2018




(Yunoki Tomoya)

(00311457) (10102)

(Sakakibara Ken-ichi)

(80396168) (30110)

(Akitaya Eiji)

(Horio Saki)

(10102)

(Watarai Kouhei)

(10102)

(Kanitani Ryousuke)

(10102)




(Kamiyama Taiki)

(12604)




