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Protecting Human Life from Avalanche Disasters
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Many Regions In Japan Face Avalanche Danger.
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Especially Heavy Snowfalll Regions.
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Avalanche disasters threaten life and property every year in Japan, a country / =i \ h qr'r
where over 50% of national lands are designated as heavy snow regions. /,,_ie.u_f—/a-h/ﬁ_;—-,l / g} )“J S g
S . X - = o = _/;’,"Ij . 3‘
Tradlt-lonally, pu?llc officials in charge of rrj)ads and railroads were given the Y o z;“/f%?ytﬂéii;/"[ﬁ

task of implementing countermeasures against avalanches with the goal of (ﬁﬁjﬂﬁijf—}ﬁj :

preserving public facilities. A succession of avalanches in the late 1970s, L\&;,D' =5 /{ L?_\/
"~

however, caused numerous fatalities. Therefore, in 1985, Ministry of Land, ?‘}/?:}\J;- : "1153’

Infrastructure and Transport started the Avalanche Protection and Control &

2 J : E:
works, offering protection for avalanche-prone communities. Nowadays, to éﬁ/‘ HA D HT %2;‘\@

maintain preparedness against avalanche disasters, monitoring activities are [ il
regularly carried out in the hopes of minimizing risks to ski resorts and [ |- i
mountain travelers.




I BEREBLESHEIPIRELPTVION? I Why are avalanches so frequent in Japan?
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Japan is an eminent snowy country in the world.
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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 FOAA (LR LAT)
the snowiest regions in the world. Heavy snowfall area in Japan

(Tateyama Town, Toyama Pref.)
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Million People Live in Heavy Snowfall
egions, and the total number of 70 Million
/j . Skiers Enjoy the Snow Annually.
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Over half (52%) of the national land area is designated by the government as Heavy
Snowfall Regions. Twenty 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 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.
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I [BEH]FDOXAD=_AXLZED | How Avalanches Occur
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What Kind of phenomenon is an Avalanche?
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Avalanches Can Strike in an Instant!

EFEABHTREL S
(Fri12:E2A50) RIFREF
, = 3 . Avalanche in Hakuba Village

A9 : & . (Hakuba Village, Nagano Pref.
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Avalanche intentionally triggered by explosives
courses down a slope, raising huge clouds of
snow. (Lavin, Switzerland, Feb.25th 1970)
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Avalanche weaving down a valley from the upper slopes (Kurobe City, Toyama Pref. ,Feb.1th 1988)
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FESHA surface Avalanche 2 [ESH Full-depth Avalanche
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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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EERO)RE Avalanche Speed
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The speed at which the mass of snow travels in an avalanche
depends on a number of factors including its snow density and the
thickness of the snow layers. The speed of surface avalanches
ranges between 100-200 km/h - nearly the same speed as a
Shinkansen Bullet Train. The speed of full-depth avalanches is 40-80
km/h, or 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.

BEGEOEE  Avalanche Speed
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%ﬁﬁﬁ 0)@27] Impact force of Avalanches
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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.
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Maseguchi District surface avalanche disaster

A surface avalanche cccurred 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
injured. (The red line indicates the course of the avalanche.)
{Maseguchi District, ltoigawa City, Niigata Pref. ,Jan.26th 1986)

(Maseguchi District, Nou Town, Niigata Pref. ,Jan.26th 1986) g
Trees broken by a surface avalanche §
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I EBHKEDEREZD I History of Disastrous Avalanches
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Communities in many Different Regions Face the Threat of Avalanches.
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In years of heavy snowfall, at least one avalanche disaster happens somewhere in Japan.
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A summary of large avalanche disasters is
given in the chart on the right. Between 1978
and 2011, a total of 121 cases of avalanche
damage were reported, causing a total of 34
deaths or injuries. In 1981 and 1984, 2006,
heavy snowfalls resulted in many avalanche
reports.

In recent years, as winter leisure activities
become more diversified, avalanche disasters

have become a problem on ski slopes and in
mountainous areas.
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According to Niigata Nippo (Jan.27th,1986)

Article of tragedical snow avalanche
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Recent avalanche disasters except the 5|le with avalanche danger
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When and where does an avalanche accident occur?

1. #4%E5H] Seasons
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Community damages from avalanche occur most frequently in Jan. and Feb. when
snowfall are the heaviest.
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Frequency of avalanche disasters in each season
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Surface avalanches tend to

occur during midwinter.
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FEEBHOED, Bl 25—, BREETRELEOOIEY Surface avalanches tend to occur during midwinter. In full-depth
HEBTESEE TR () Be o a—fA, FREF#SELTRERHE . :
FHA SHAEERE ) avalanches occur frequently in the spring when the snows start to melt.

2. SHHREMIE Areas of frequent avalanche occurrence
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Niigata Prefecture has the highest incidence of community damage from avalanches. However, other

prefectures with heavy snowfall such as Hokkaido, the Northeast and Central mountain regions, and
prefectures facing the Japan Sea in Honshu have all experienced significant avalanche damage.
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Full-depth Avalanche in Ichinono Area

(Obanazawa City,Yamagata Pref., Mar.21st 1986)
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e i 4 Avalanche Disaster, Hidari-
Ehiies52% & W 5>Th Mata-Dani, Mar.27th 2000

(i WL R TET = 50T B F604-3H 1811) (Kami Takara Village,
RO BB H AT IC LRI LA, Yoshiki-Gun, Gifu Pref.)

Avalanche that struck National Route 252 (Mishima Town, Onuma

Gun, Fukushima Pref., Mar,18th 1985) [H12.4.20 () R EHMH L]



I SHNEDOERZNS I History of Disastrous Avalanches
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Avalanches damage in recent years.

BEHEEGE - BELROHEF  Number of avalanche incidents and deaths caused by avalanches.
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Thirteen dead, nine injured in avalanche at ltoigawa Houses paritally damaged by direct Impact
City,Niigata Pref.(Jan.26th 1986) of avalanche.
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Avalanche Disaster Prevention

Eﬁﬁmﬁﬁﬁ Site with avalanche danger
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Many Potentially Avalanche-prone Areas exist.
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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.

WEREAT R B ERER R —I5R (FR16EEARK) WS BB B PR O 812X Representation of Avalanche-prone Areas

Number of the Avalanche-Prone Areas each prefecture

L@E  2536@m B 1484EF 0 0® & 687

% #& 1,003@F% | & 86MIAT & M 1,314
£ F  7Em R B 1208m B R 1,316
= W 175 B W 907EIAT B 4R 526@MT
B B 16308F A& NI 1,203 Mo 696 i Fif
TR 7 935 B B 16308 K B 3368
w B 187 O 59 Rt

A 2008 & H  1818EM | ast 9050185
BB 450 w ' 34615 AR

%ﬁﬁ 0) ﬁ.ﬁ ;Eiﬂg ‘I:fi E ! HETIDEEOU L IV FTREDFULMEREBNMULTEDET,

i R HUCE [E1848] (S5 TRRLTTER T,
Pay attention warning signals ME+52 SRR

hitp://www.mlit.go.jp/mizukokudo/sabo/nadare.html
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Crack Snow wrinkles Snow cornice Snow Ball
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Snow cracks, such as scratches Wrinkled snow pattern, like a Snow overhanging a mountain  Lump of snow like a ball falling
on the slope . pruned finger. ridge. on the slope.



I WE. BSHHICHTHEXRIE? I Current Avalanche Counter-measures

E ﬂ.'ﬁ iﬂ'ﬁ;# Avalanche protection and control works

TR T, BHEOEE ICAREhELL, HRY
Yo g, B T R SRR R 2 (Y 137’Y4FISLI{?ﬁi
735) BB L - THE ST A [EFHF ] ISV T
EEOME LN &S 2 FMPIE T HA T 5 FETY.

Current public avalanche control projects staried 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) .

BTSSR FECHETICNETORE

History of Avalanche protection and Control works
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Disaster-Related Emergency Projects
against avalanche
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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.

BRFAEOLUFAOREHRICE S (PSR BUTALAZNT)
Public works help guarantee the safety of spa users in winter.
(Minakami Town, Tone Gun, Gunma Pref.)

FHEFOEEETEHPETS

(F NS L TTRIRR R Y 2 T )

Snow-supporting structures which protect villages.
(Nishiaizu Town, Maya Gun, Fukushima Pref.)
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Shirahone District Surface Avalanche Disaster (Azumi Village,
Minamiazumi-Gun, Nagano Pref. Jan.28th 2002)

A large-scale surlace avalanche that occurred an 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.



I SRR OTE I Promotion of Avalanche Counter-measures
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Various Avalanche Prevention Facilities
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Various methods are used to protect people from avalanches

PagE T
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Protection Works

Specially-designed curved upper
structures are installed which blend in with
the scenery. (Tsunan Town, Niigata Pref.)

EHAFEAR
THEERICEHEL. BHOREZRRICHE LT, (BHR
LR BEE B )

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

A =Zvb -
LHOFEEERBICHCLDD
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HEM - BITHICERTOET,
Snow Net

Snow Nets blend in well with
natural scenery yet are quite pi
effective.

A=y 1Yk
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Snow-sheds

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

BT

TR AT FERENDAICHREL . SOV EFHOET, (FNBRAAIIH)
Energy Dissipator works .l
Avalanche-retarding structures dissipate the energy from moving snow. ST
(Itoigawa City, Niigata Pref. ) AR
AR—BTEFINCAIEHERESE FHIN TN ETEEELE
1. (FEiuam)

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. )

TBAIEH
HHECLDBHPIEHOTRICL AR AP LETHME (A1)
Avalanche protection forest

Avalanches are prevented through selective reforestation. Stands of trees
act as anchor for the snowdrifts, preventing slides. (Switzerland)
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PR Activities for Protection from Avalanches

BEESHFICE DY 7 P HROERE

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.

WSHPL $GER
Avalanche Disaster Prevention Week
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From Dec. 1-7 each year, various events are held by National and Prefecture Governments during "Avalanche Disaster Prevention Week."
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Other activities to promote prevention of !ﬁﬁﬁﬁﬁﬂ)l = i FAG— « F7LEERR
campaign postgr and handbill.

avalanchadisastors Patrolling avalanche—;lrﬁo.ne areas
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Operation of Avalanche Courses Well-known people related to construction industry
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At-Risk Facilities Inspection
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Welfare facilities for elderly people (Hiroshima Prei )
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