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Hazard Maps publicize Avalanche-prone areas (Switzerland)

BREDEHTELV R

BRI H300£ £ T, EREA0KN,/ mLlE
HBVEREIRICRET IR

BRHAEN30~300F . fEBEAKN,/m?ski

BRENPEOEE

{EBEHIKN/mBLT

Protecting Human Life from Avalanche Disasters

SEBTAYPT NGRS

National Council on Landslide and
Slope Failure Prevention Works

EtZaEEE

2008.12



HEOTHRE

Avalanches damage in recent years.

SHETEN L THEEMY - BEROKES
Trends in snow lation and freq y and severity of avalanches.
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EHICLU6RET
Six dead in-avalanche at Uonuma City,Niigata
Pref.(Jan.18th,1981)
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EHICKYSHET. 181EE5
Five dead,one injured in avalanche at

Tohkamachi City,Niigata Pref.
(Feb.9th,1984)
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Thirteen dead,nine injured in avalanche at
Itoigawa City,Niigata Pref.(Jan.26th,1986)
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Avalanche damage from
blizzard in 2006.

2006 saw record-breaking accumulation in 23
regions around Japan, becoming known as
"the Blizzards of 2006", 100 avalanches
nationwide were reported, at which 28
occurred in populated areas, 15 people were
reported dead or missing.
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Frequency of avalanches between
Dec. 2005 and May 2006.
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Largest snow accumulation
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EfElC & WERBEL —BBRE
Warehouses partially damaged by
avalanche.
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SRFHEER TEREZMIEL. ABRERL
Injuries avoided thanks to use of incline
to absorb avalanche.
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Houses partially damaged by direct
impact of avalanche.
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, sixteen injured in avalanche at hot spring resort.

EFEICKVIRER
One person severely
injured by avalanche.
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Ehilc & WIRRAESED
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Hot spring facilities
partially destroyed by
avalanche.
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Japan is an eminent snowy country in the world.

AAORIEL . MEOE LSBT, BEEHTOTHRENEE
FAbDEFICEF T EA2 52T 0» :ig 140 - Average Maximum Snow Depth in Major Cities (cm)
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The climate in Japan is known for distinct seasons and a clear difference in weather and climatic conditions between the country's Pacific
Ocean and Japan Sea coasts. These regions are separated by mountain ranges. Due to ocean currents and seasonal winds, the Pacific Ocean
side and Japan Sea side of Honshu Island have entirely different snowfall levels, with the latter among the snowiest regions in the world.
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> f 0 Twenty-one Million People Live in Heavy
ﬁtbtﬁizmﬂ‘abﬁkb’r’ — - A owfall Regions, and the total number of 70
CEGCEEEREEVEIEALER il TR

f Million Skiers Enjoy the Snow Annually.
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Qver half (52%) of the national land area is designated by the government as Heavy

Snowfall Regions. Twenty-one million people (1/6 of Japan's population) live in such regions,

while some 70 million now enjoy snow-related activities, such as skiing, along with other winter

leisure activities brought about by increasing diversification within the industry. Mountainous

ﬁ regions occupy roughly three quarters of the country, leaving few flat areas. As a result, many
people live on or adjacent to avalanche-prone mountain slopes.

BELOMF:E AONES Topography of Japan and percentages of the population
according to the levels of residence
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What Kind of phenomenon is an Avalanche?

SHIE—RDSBICIA-BZERD!
Avalanches Can_ Strike in an Instant!
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BBHTRELALZH
(FRi124#2850) RERRY
Avalanche in Hakuba Village

i3 (Hakuba Village, Nagano Pref. ,
4 Feb.5th 2000)
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AIERHICLY KELEEE ESREER T
TAHTM (X1 R F71 41 BBF14552R250)
Avalanche intentionally triggered by
explosives courses down a slope, raising
huge clouds of snow. (Lavin, Switzerland,
Feb.25th 1970)

MELSBEEHEOLICES T (WLIRREPH BM63F2A18)
Avalanche weaving down a valley from the upper slopes (Kurobe City, Toyama Pref. ,Feb.1th 1988)

iggﬁ Surface Avalanche QEEEEH‘i Full-depth Avalanche

ERGMEEMO$AOEAHE AR HD, SR EL, B ZRIE NG, Bl EREIZ S0, B O
T KIHIC H<RAELE T, IZH<HEELET,
Surface avalanches tend to occur during periods of continuous In full-depth avalanches, the sliding surface is the ground surface
snowfall and low temperatures. The sliding surface is between itself. These avalanches occur frequently in the spring when the
snow cover. snows start to melt.
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l'ilsilﬂ'ﬁ DEJE Avalanche Speed

EROREIZ. BROEE, BESZOBERIE-TTEH BWIEOEE  Avalanche Speed
BTY. Bltn, ZHEMOBAE100~200km bt BT sutace Avancne.
MAEA DM, T2, BB HOHAIZ40~80km /h:EHE
HIEADME LN TWES, FEEABHTE, 7L —F%
P TEItE5ETOMRBANESDEFMkIC, KETHMOT
MEDECETH FLET

The speed at which the mass of snow travels in an avalanche |“7>|/-$70)1ﬂ7ﬁ ’
depends on a number of factors including its snow density and the IQEE pth avalanche
thickness of the snow layers. The speed of surface avalanches ranges : BBl
between 100-200 km/h - nearly the same speed as a Shinkansen Bullet { t Dist
Train. The speed of full-depth avalanches is 40-80 km/h, or :
[
1

approximately the driving speed of an automobile on a city road.
Surface avalanches tend to move faster and further(than full-depth
avalanches) and furthest.

EEE-'H“H. o)ﬁgﬁ Impact force of Avalanches

EHIOERE I, THROME ., BEEFICLoTa T
THITEH, 100t/ m? (o) - VY EEIET S
MY §2 ) 85584850, —EIILLTHIE
WarlS LA EBDERBILFMITONE LA,

The force of impact from an avalanche depends on a number
of factors including speed and density of avalanche. A disaster-
scale avalanche may deal a damaging impact of 100 tons per
square meter, enough to destroy a steel-reinforced concrete
structure. A village hit by an avalanche of this scale often incurs
heavy damage to life and property.

WO XRS5 KR (38R R mR0 (BB EHE ERTHO)
BFI61 £1H268)

EFEHICTTIALDERE TRELLRE T . RICA-TH2KmE
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Maseguchi District surface avalanche disaster

A surface avalanche occurred on Gongen Peak, which stands
behind the village. The avalanche struck the village about 2 km
distant along a creek, resulting in a tragedy that left 13 dead and 9
wounded. (The red line indicates the course of the avalanche.)
(Maseguchi District, Itoigawa City, Niigata Pref. ,Jan.26th 1986)
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EREHICE->TIRh Ak

(Maseguchi District, Nou Town, Niigata Pref. ,Fan.26th 1986) A
Trees broken by a surface avalanche




= Bl ==1 2 =p
= = - . 85 SAHKEBIEODDEZTRELTLSNDD
| 5hA i,
- s - N : ,, "
When and where does an avalanche accident occur?
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£ Communities in many Different Regions Face the Threat of Avalanches. 1. R4S
gl Seasons |
s =13 RER |
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g In years of heavy snowfall, at least one avalanche disaster happens somewhere in Japan.
-
(=] e § = i -
E ﬁﬂ:‘i) EFEIIBIAEETHAEZ. BWEAEERTHKE (BBII324 LIf%)  Major Avalanche Disasters in a Village (Since 1957~) ava?:r:zr;:nlty;ica:;?gesr;rg; 30 :
'é HRIRENTVWBREIIIE R HES REFAR % 4 B om W ® frequently in Jan. and Feb. |
5 B2 T0E T, BBHRIS3EH S FR184E % S324.12 B ABEERITNE RR4FLEIE 1985EC when snowfall are the heaviest. i
= L=
& -0 - B T $36.2.16 REHE FTANERTHFR REFRSFL¥EE, 14T, SREE
i CONFMCIOFEORBRMARE | i BRI6F 2%, 1685 2
5 Lo S - T H A S4B IS LT [sse17 BB AABHTFIHARTAL RRSFLER. ST, SEAMH
= F¥, FRZEF ThH - IEBHIS6HE K U59 $66.1.18 HBRIUABEBZANTIRIEL  EAF—LESTRFOFLM, 6RHTTLAN
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H 2 B S Ll $59.2.9 #HBRPRBHFEMNHREER BERKEEZSESP L, 5RET. 1RAM
2 i %‘ i ‘:'75 RELR L S61.1.26 $ANREAMEALEATRO RRFI0FLFR, 1385, IBAM 10 — e ul
RILE, Z2OVIx—DZRLISEO. [sorao umBRRRESE~ ERIF2H. 285EC
AF—HPOLINTOTMEFNEEES | Hea27  RERTaESAEIL/ WA 18%EC
STVET, H141.6 RHELFREFREAOF RRIREE — BB
? H141.16 BEEERI EERER A3 20 A4 HIL k. | L I ,,l | o D ek ) .I,‘ I L,I L wla II\'r
A summary of large avalanche disasters is H16.2.23 3B B 3UEDFREIAT ARE. HSEUBESRER—REE o ss?méss S59 S60 Sm S62 S63 Hi H2 s S4 Ss HSS HXT HSS H9 Hi0 Hi1 Hi2 H13 H;4 H15 H;G Hg? Hga H?g &
given in the chart on the right. Between H16.2.24 dbismE$LICER+L AT RFIF— &R $58 S59 S60 S61 ssz S63 H1 H2 H3 H4 H5 H6 H7 H8 HY H10 H11 H12 H13 H14 H15 Hie H17 H18 H19 H20 &t
1978and 2006, a total of 101 cases of H17.2.20 LimHBRITERIAR b — R e S s e i
avalanche damage were reported, causing a | H17:318 SBRAFABESS BHI L) REHLE, THAR, FEEKIF. KTAKIE T ’ <k
total of 34 deaths or injuries. In 1981 and 1984, 17125 B EMELHAKET o 2. EERtEibig Areas of frequent avalanche occurrence
heavy snowfalls resulted in many avalanche = = s R i
H18.1.14 EHRITEE | AHFL RR 1 P3R5k N 2 4 TR
repors. e EANE Tk et EFEDIEE T, IR T TR L RELTRDET A, I, 30k, FISH, ke, LB LB B OIZIZ 2 TR
In recent years, as winter leisure activities H18.25 EBETARIEH BR 1 P—25R ELTHET,
become more diversified, avalanche disasters H18.2.10 BXEHIR L 7 R ET REE 1 PR (183, 164 aE) Niigata Prefecture has the highest incidence of community damage from avalanches. However, other prefectures with heavy snowfall such as
have become a problem on ski slopes and in H18.2.10 FKEHR LTI EHIR#ET IREE 1 F—EPEER Hokkaido, the Northeast and Central mountain regions, and prefectures facing the Japan Sea in Honshu have all experienced significant avalanche
mountainous areas. H18.2.22 W RERMRILFTE RR 1 F—iBatia damage.

W A TH 4 EEREEHKE BB FEHO 2 AETRE
(LI RAEIRTT IAIB1EEH21H)
BROMIUN AR TERGM AR, 28 2

BEEHEREFMUAOREDEHOREICL2ELWES (FR12E~195)

Recent avalanche disasters except the site with avalanche danger(since 2000~2007)

REFAH ¥ £ B T i ® EAEDFLIz,
[H123.27 BEREEHLTHEESR 1 EEE (R ¢ Full-depth Avalanche in Ichinono Area
H123.20 BHEIRBIHEEHEHE 2% — 1 (BRE2AEIE) (Obanazawa City,Yamagata Pref., Mar.21th 1986)
fﬁ ] H12.4.11 b LI ERHUIET HEHEE (ETHOE1ARE)
- A= H12.6.18 FHBRLABBALERARNIFE IENEEREHCEH Clbh4RRET. 52AMH
e ‘E H12.12.26 (LR 3RER) (1 E83L)I BT SL&3R FABARBRAAABRICEA I RP TEERILTET
XT H13.2.56 BRI BD L ILAT Ak FRPICEEH CR®bh185ET
l# 23 f H13.2.12  ¥0iBREAGBERARART A i 2% —if (RF—F1£A15)
5 }\ g H13.2.20  ERLR ) 8B L BT A FETPOER ICHE (ABE14R)
E f,’l ’ H13.3.4 REREREBDPRENFEER iﬁ*@%imﬁfzﬁﬁt:ﬂbhﬁ‘tﬂ.:%?(HiJUU::b)
= H13.3.20 HMBRFUREK EATBIEE &R (AlEef)
I HZ'I H141.13 EFREFPRENELs & EHE GEE1R)
(B H141.19 Ao bbb ATT B GE28) «Eiz52 B ROTN
H14.3.10 W REHHFL 7;7&3*)”411 K (FTHATHAE1R) (S B eV = 3T MR AI604F3 F 18H)
H151.5 EHEERERREFEE PHIRE (EE228 1858, 3R %K) —EDI BITHEBE AT KD IR LIz,
H17.2.17  #iBRXUTIEREANAT L T CEMI AP B SR T NRIEAVOF)I| £ THEEAKT m_al:pchgr that sguck NzﬁonaFl F:(outﬁzszp :
H17.2.18  FBRXITIEB=APAT L IERGTEMRAOEGETITHIE LA NMERET ishima, Lown; Snumataun, bakushima pref.; 5 i
Hi7427 BHBEHGARELS ARBAOREERFOEREEAE W12EE Mar1oth 1985) Hzszrmeami e
_ H183.2¢  §OBE+RATMIIH BOBERCEL (5E 1 £) i’ﬁ?‘*zﬁjf‘iijﬁ)m _
N A ‘“ valanche Disaster, Hidari-
according to Niigata Nippo(Jan.27th,1986) o = = B = (Kami Takara Village,
H18.4.9 RERREHRE § (EEiﬂ #) Yoshiki-Gun, Gifu Pref.)
Article of tragedical snow avalanche H18.51  REFRARIHE/ K& Wﬁf\ﬁ (BE&3 &)
H19.2.14 HHEEHTN\RHLUF ELE (X% —F2L5C. 8L 5AME) [H12.4.20 () hEZE L 1]
H19.3.18  JtiERifEBHIFHET wﬁ“‘ﬁ (ZF—F4LFEC. 1£AHE)
H19.4.18 B LR ) I BB AT WEKE (RF—F1RET. 2RA15)
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Avalanche Disaster Prevention

"5' H‘ﬁﬁmﬁﬁﬁ Site with avalanche danger
TR ERRTE T I Z A ZRIC B L FLE

Many Potentially Avalanche-prone Areas exist.

K i fE R G AT & 13 [ 58 %5 b X o0 R 1
WEHEICEVEREEN-EEET, B
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BEERE IR ARKSFLL L 213 A
HEY OS5 HEE L DICFIEEEL W
WEE METBIhDOL5HT] T, B
T8 L= (T 25, 4EIZ20,501 7T &
HOET,

EHREFENSE S O & F 701213,
BHAfEIR S T A RS LA S0 E T B,
E 2@ E el e ssic, S
fafgfET~ v 7 ERET L CNBEZATT,

Sites with avalanche danger are defined as
"areas located in legally designated Heavy
Snowfall Regions where there are potentially
avalanche-prone slopes with an effective
inclination of at least 18 degrees and a drop
height of at least 10 meters, and there being at
least 5 inhabited houses or public buildings of
significant importance which may suffer
destruction or a serious damage in case of an
avalanche." A total of 20,501 (sites) throughout
the country are currently designated as
avalanche-prone.

To protect oneself from avalanche disaster,
it is necessary to know the places with
avalanche danger. Ministry of Land,
Infrastructure and Transport, together with
individual prefectures, prepares maps of
avalanche-prone areas.
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B @A 59
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' 346
= # 687
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i} 696
E B 336
& & 20,501

WERERRA S ERER
BB (TRI6FEAR)
Number of the
Avalanche-Prone Areas
each prefecture

T IR AT R & h AT LA (B T)

(Ohsaki City,Miyagi Pref.)

12

Avalanche control structure at avalanche-prone area

fo s = %
gﬁﬂ)f‘l’ﬁkéhéh'ﬂ‘%ﬁz
(RERIREBIEHARME)

Community facing a danger of avalanche (Otari Village,Nagano Pref.)

WS 5 /S PR BIRF OO 8L X Representation of Avalanche-prone Areas

— Mﬁ%;% Avalanche protection and control works

TR R PBFIG0F B IS Al s L7 TR | m%ﬂ)ﬁ%@?%@ﬂﬂi??é{f&
= I Al

SU3, TR SIS I (H3TELASH AR RT35) e i i g
FO2RBIHICL->TIEINZ[ZBHH | ITB W TEEOR (sn:fetykof §p1§1 usersTin wigter.
& o inakami Town, one un,
HEHMETEERPIE LHEE T T2 HEETT, Gunma Pref.)

Current public avalanche control projects started in 1985. These
projects have the objective of protecting avalanche-prone communities

by implementing avalanche-prevention works in the “Heavy Snowfall §
Regions”, as designated by Article 2, Paragraph 1 of the Heavy
Snowfall Region Countermeasures Act  (Act No. 73, Apr.5th 1962) .

BEFEMREECE TS hETORE
History of Avalanche protection and Control works
FEFI60F4R TEAXIREEAIR
Be2EE  NERMERATHURREMR
RBF63EHE  EHEHEERERAE
FHTE12R  THFKARAIR
FR2EE  RASHNETTIVEEMR
FHI7EE  RAREHKBERICEA

S BHMNERETIVESR

Avalanche Mitigation Model Projects

BENC LB KEN b A& (R T 5720123 T P IEHER D1
DALY, %‘&'ﬁ%%%ﬂG%&‘{f*%G‘)?I~xi%€—ﬁ‘5%¥#
HNET, TORD, THFHERE T T, HEERE XK
D=7 R BB O RES ) 7 M RO H itk % L
THHEHEE, FRAFEPLFEBLTNET,

In order to protect human lives from the danger of avalanches, it is
effective to combine the improvement of avalanche-control facilities with
establishment of danger warning systems, evacuation planning and other
organizational improvements. In 1990, new projects were started which
emphasize zone-oriented planning in avalanche control, setting up of
avalanche monitors and sensors, and other key planning-oriented
measures.

HETOEEFETH,P ST
(k5 L HR DR G < T ) E
Snow-supporting structures
which protect villages.
(Nishiaizu Town, Maya Gun,
Fukushima Pref.)

WE %% Avalanche Protection and Control

WER. FASSRRAZEHTALET
Weather conditions, such as snow depth g
and wind direction, are monitored

automatically.

REMERDBRAMRER

Disaster-Related Emergency Projects
against avalanche

ER ol A e E AN A
THETNERBIRTICTHOREICLOH
FEELADBTINDHHHAIT, TR RHEE
BRMIZEEL., LEFEEAEHPEERD
HEFLTITLIEST, BRIz B K E»SHE
Ro%EmERH#EL, REORELELORELC
BT REEBHEEE PLRIBLTHET,

These projects were introduced in 1987. If areas
which experienced damage by avalanche from fallen or
melted snow in a particular fiscal year also face danger
of avalanche in the following year, avalanche-control
works are implemented promptly within that year. Such
works protect people's lives from avalanche disasters in
a sustainable way.

E"‘iﬂ&[ﬁﬁgﬁiﬁ(ﬁﬁ WA (HMRRERGRN ) TR144-1A28H)
RIB FRAG A ORAEL KD, BT ORI IS HE SRz, ZIEE OB L0 ez 2
BRESEAR ALYt N AR P SR IS R I SRR R sl T e o T 0

Shirahone District Surface Avalanche Disaster (Azumi Village, Minamiazumi-Gun, Nagano Pref.Jan.28th 2002)
A large-scale surface avalanche that occurred on 28 January 2002 directly damaged a nearby hotel. Since there
was concern of avalanche damage in the coming winter, avalanche control works were implemented immediately.
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Various Avalanche Prevention Facilities

Ct\at\atiﬁ;’i’&m\'(. SHRENSIEEFOTVET

Various of methods are used to protect people from avalanches

BEET Y
HRE AV H%E L RBICE
JEUTWETY, (18R RRERREA)
Protection Works
Specially-designed curved upper
structures are installed which blend in
with the scenery. (Tsunan Town, [®
Niigata Pref.) R

ERT R

EHRERCREBEL. SHOREERACHE ST, (RFR
FtREPEFE)

Avalanche-prevention Fences

Fences are installed in avalanche start zones. (Hakuba
Village, Nagano Pref. )

AJ=2vp
SHOREERRICH D
DT, BNOBERESEIC
EERL, S8 - BIHCE §
NTVET,
Snow Net ;
Snow Nets blend in well with
natural scenery yet are quite
effective.

AR/=vIVF
LHEODERLERFETER/~2 1yl FHERARAIH Eit1482)
Snow-sheds

Snow-sheds ensure traffic safety during winter (ltoigawa City,
Niigata Pref., Route 148 )

T

kfiﬁ;ﬁ&gﬁﬁb"%ﬁéh%mt:ézﬁb\ EHOEVEHHET, (FBRRA
JI

Energy Dissipator works

Avalanche-retarding structures dissipate the energy from moving snow.
(Itoigawa City, Niigata Pref. ) F AR

AF—BTEFFMCATERERESE FRSNISHA T e 8EHLE
¥ (FBERDES)

Gas Explosions(Gaz.ex)

In order to reduce the effects of potential avalanches, before
they occur naturally, gas explosions are used to artificially start
avalanches. (Myokoh City, Niigata Pref. )

SR
HEHEFCLERMIEROBERICLPEREEP UL THNE (X1X)
Avalanche protection forest

Avalanches are p through Stands of trees
act as anchor for the snowdrifts, preventing slides. (Switzerland)

14

ERREEMILT HHDLREDFOM) B A

PR Activities for Protection from Avalanches

WIGREEIZSIcE D) 7 B MEHE Nonstructural measure for avalanche through Increased the Public Awareness
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A wide-ranging campaign is underway in order to prevent and mitigate damage from avalanches by raising public awareness and interest. The
"Avalanche Disaster Prevention Week" campaign includes various PR activities as well as evacuation drills.

.EEEE:& Fﬁ%;@ﬁ!ﬁ Avalanche Disaster Prevention Week

[E & FREAF IR TI% . mE12A1H~12A70% % §ipi SGER & From Dec. 1-7 each year, various events are held by National and
UCE AR S Ic B 2 B LA A Lo 2 Prefecture Governments during "Avalanche Disaster Prevention Week".
= K= o

FeaEl, BELEMO¥AL LOSETHEELTEE SN T, MEILMEBOERIZE > TCHMEAZA G THY, BFEDOEITTMHK
TR WEIFEL T,

ZO& R HA, PRER, AR —BRUZOMAE, LB IESEEHRELETMEF TN T oEROBME O HD . B
REIZE DA MEOWEOMILICE I L2 HNELTNRET,

[E], AT, B BRI R D BA% i % 48 0L T ICERNEIC DB TO RO & S0 585 RITH 517 90 K iR 8 & T
ML & T
@ IERIEB OHEE /K 28— DGR, ) TV MO BIRMERANORMAEIZ LD, B HEFH LIS DOV TIRIEIRRT 5.
@ ViSRG, O K/ R E N T IRHETIC b, B2, BT R RIEL . PGSR0 R HalE 55,
@ ek - AR HEXE /B A FERR B AT DRI, b, ok - RIS £ HOIR D 1T IS U CHEE 55
@ BH 3% OEE /B EIEICOOT IR S > HA £ Mk XKE T3,

[gﬁﬁ Bﬁfj\f :/ } 7j’\° :/TjL\] Avalanche Disaster Prevention Symposium

B SCEBOTDMAO—FELT, BRPIK S VHITLEBBL . mpremmmmes s xss L
PikEaom Lic B TuET, (LR ETH)

Avalanche Disaster
Prevention Symposium 2007 [
(Nanto City, Toyama Pref.)

To enhance people's awareness of disaster prevention, and as one of the
activities for avalanche disaster prevention, “Avalanche Disaster
Prevention Symposium” is held.
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= Faa 3’6 HS{ U f{}ﬁg} ) Other activities to promote prevention of avalanche disasters
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Surveillance from the sky by helicopter. Campaign poster and handbill. At-Risk Facilities Inspection

| R (3 AIEAL R TR
: Welfare facilities for elderly
people (Hiroshima Pref.)

rBIE  Niigata Pref.

@FHEEDRNE
Operation of Avalanche Courses

o I

> 72
@THRRENO/NrO—IL
Patrolling avalanche-prone areas

FKHIR  Akita Pref.

TR ABIEHA
Miyagi Pref.

O THEFE~DAM
Well-known people related to
construction industry

HHR (THMRHE)

Aomori Pref.

(Avalanche disaster
prevention classroom)

IWEYUR  Yamanashi Pref,
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