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We revieyv snowfall disasters, the transition .of snow 1} Any disaster excluding
damage in contemporary Japan and its social back- g ¢ ordinary snow damage
ground, and progress in measuresgainst snow dam- £ 3 4 (sudden and immediate)
. . c .0
age. After reviewing how snow damage has changed g+ Snow damage
with social change, we summarize features of con- 5 excluding snowslides
temporary snow damage. We discuss snow damage g & / (continuous)
in 1963, 1981, 1996, and 2006 as examples typical of @~
snowfall disasters, damage conditions, and measures
and issues involved. Increasingly sophisticated urban
functions have aggravated urban snow damage, ur- Time
ban building reform basically has lagged, and snow Fig. 1. Comparison of snow damage and other disasters

damage has recently threatened even the existence of  (Nakamura, 1980 [1]).
mountainous area suffering due to a shrinking, aging
population.

snow disasters their unique nature.
Keywords: snow damage, disaster subculture, urban dis- Compared to transient phenomena such as earthquakes
aster, aged society, depopulation and typhoons, and to disasters relatively limited in scope,
such as cold-weather and frost damage, snow affects all
aspects of the stricken population, although exactly how
1. Introduction may not be immediately clear. Given that snowfall in
Japan is limited and tends to be the same year after year,
We give an overview of changes in snow damage inthe aspect of regionality beo®s more noticeable than
contemporary Japan using typical snowfall disasters tcspatiality.
clarify details features, and considering changes and is- Put another way, earthquake, storm, and flood disasters
sues on measures against snow damage. occur suddenly, seasonally, and comparatively quickly.
In our view, snow damage differs from other natural Limited-area cold-weather and frost damage may be com-
disasters, greatly affecting changes in snow damage anplaratively long-term, but multing damage is limited to
measures againstit. We start by examining the differencea relatively narrow scope, such as the adversely affected
and their effect on the history of snow damage thus far inagricultural crop involved. Snowfall, however, exerts its
Sections 2 and 3. influences continuously throughout one particular season,
In Sections 4 to 7, we discuss four examples of snowfallcausing continuous, successive damage that victims may
event after World War I, i.e., in 1963, 1981, 1996, and only be able to respond slowly té-ig. 1) [1]. Popula-
2006. The most recent among them — the 2006 snowfaltions in areas of heavy snowfall must usually face snow
event — is comparatively recent and brings new lessonss a lifelong threat in which a small failure could lead to
regarding measures against snow damage. a large disaster.
We conclude with some comments on prospects for This very long-term pervasiveness of snow damage
trends in measures against snow damage and prospectstends to cloud its disastrous aspect into something of an
“ordinary” occurrence, making it often difficult to distin-
guish clearly between snow-related problems in everyday
2. Snow Damage Features life and disaster as a distinctly nonordinary phenomenon.
A. H. Barton pointed out that long-term regularly-
Snow disasters are, like storms and floods, natural diseccurring disasters let society respond on its own to
asters — but with a difference centering on regionality,the losses caused by such disasters, and society devel-
spatiality, seasonality, and temporality, all of which give ops a “disaster subculture,” meaning the accumulation of
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Table 1. Changes in problems assoeidtwith snow — three steps.

Stage
Details

Floods caused by melted snow

Classical Snow Damage

| Modern Snow Damage

Contemporary Sn.ﬁ;u D;magu

Snow-slides, Snowstorms,

Property losses, Industrial losses,
Problems of physical distribution

| Difficulty of winter living, Deterioration

and paralyses of urban life style

Important Subject Human lives Economy Society

Target Avopidance of catastrophic Conquest of regional disadvantages

natural events

Creation of regional social systems
to withstand snow

Significance of cities

Urban problems including
expansion and overpopulation

Protection by collective living Homogeneous cities and villages

Object to deal with snow | Safety (human lives and properties) | Economy, Convenience Convenience, Comfort

Subject coping with snow | Individuals, Communities National and local governments Local governments and residents

associations

Utilization of snow

Utilization of snow in daily lifestyles

Utilization of snow by industry Utilization of snow by society

Typical concepts of Fate or destiny
snow damage |

Regional promotion theary Urban snow damage theory

knowledge for coping with such disasters. Such a dis-following World War Il (Table 1).
aster subculture, however, is likely to keep local social Historical snow damage was, for example, quite lim-
systems at a low level or, in the worst case, cause thenited. Other than damage directly affecting life and prop-
to fail [2]. Snow damage is a typical example of this. erty, such as snowstorms, snow slides, snow-melt flood-
Because the existence of a disaster subculture already iflng, and housing collapse, snow damage historically
creases resistance to snow, damage and confusion whehreatened existence through a blow to occupations, such
a heavy snowfall occurs depend on how much the damas triggered by late or early snowfalls [5]. In a historical
age and confusion differ in the region rather than on thestep, snow damage consists only of events that threaten
amount of snowfall. Frequently occurring snow damagepeople’s living at low level equilibrium which was built
becomes a structural problem resulting in social stagnaen the assumption that it adapts itself to snow.
tion or decline there. After the Meiji Restoration in 1868, modern economic
Unlike in an earthquake or sediment-related disasterand social mechanisms began entering areas of heavy
for example, which may claim many sudden victims, snowfall in Japan with the development of an industrial
snowfall is a “silent killer,” stalking its victims over time economy mainly in transport, communication, mining and
through their efforts to maintain their lives and livelihoods manufacturing, electricity, and agriculture. In nationwide
through such “everyday” efforts as snow removal that, market competition with snosree regions, snow became
while it does not suddenly Kill its victims, it wears them a regional handicap as snow began to adversely affect
down through indirect economic burden and physical fa-transport facilities, electricity, and communications. In-
tigue. stead of the traditional problems, regions of snowfall now
These considerations point up another significant feafaced economic and social problems involving the col-
ture of the connection of snowfall disasters with social lapse of public facilities, the interruption of railroad trans-
change. Snow disasters have reflected social change thpbrt, the closure of schools, damage to fruit trees, the iso-
has radically altered the face of snow disasters. In additation of villages, the interruption of telegraph and power
tion to suffering the damage itself, people’s recognition, supplies, and an accumulation of stock for supplies [5].
for example, of what situations are considered snow damThe economic disadvantages caused by snow themselves
age or what action should be taken to have changed oveasecame a type of disaster.
time. Nishikawa considered this aspect of snow disasters When Japan entered high economic growth after World
to be unique among natural disasters, in that snow disasp/ar 1, new “snow damage” arose in relation to traffic
ters evolve and have only relatively recently come to bejams and failure and functional suspension of urban in-
even considered as actual disasters [3]. In the sectiongastructures [5]. Transport was especially affected with
that follow, we trace the general history and evolution of the dissemination of motor vehicles. Because of motor-
snow disasters. ization, space to put dumped snow decreased in urban ar-
eas and problems related to snow disposal around residen-
tial areas became a problem. At this time, the phenomena
of snow interrupting or blocking complex urban functions
triggered a new aspect in snow disaster.
As snow disaster effects shifted from natural direct
In our view, historical changes in views on snow dam- threats to existence to economic handicaps, earlier prob-
age can be divided into three steps — historical, modernlems with snow never went away, but simply piled up.
and contemporary, each corresponding to a historical deSnow damage has thus become diversified and complex
velopment such as modern industrialization at the beginover time. Contemporary snow damage includes all these
ning of the 28" century and the high economic growth factors in stratification.

3. Evolution of Historical and Contemporary
Snow Damage
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Table 2. Damage due to snowfall events.

(Units: persons, houses)

. Housing
Area Period Deaths/| Tnjured | destruction Remarks
Missing (total/partial)
1961 Hokuriku From the last ten 119 92 119
snowfall days of December
event 1960 to January
1961
1963 Hokuriku Sanin| Prefectures January 231 56 1,735 | Establishment of Headquarters for Measures
snowfall | regions and Yamj to February 1963 against Emergency Disasters (Article 8)
event agata, Shiga, and
Gifu
1974 Hokuriku January to Februar 26 106 41 | Severe disaster (Article 8)
snowfall in 1974
event
1977 Tohoku, northern December 1976 tg 101 834 139 | Establishment of Headquarters for Mea-
snowfall | Kinki and Hokuriku | March 1977 sures against Emergency Disasters (Article
event regions 8), dispatch of governmental investigation
teams to Niigata- and Aomori Prefectureg
1981 Tohoku- and| December 1980 tq 152 | 2,158 466 | Establishment of Headquarters for Measures
snowfall | Hokuriku regions March 1981 against Emergency Disasters (Articles 6,|8,
event 11-2), dispatch of governmental investiga-
tion teams to Niigata, Toyama, Ishikawa,
and Fukui Prefectures
1984 Tohoku- and| Prefecture Decemt 131| 1,368 189 | Establishment of Headquarters for Measures
snowfall | Hokuriku re- | ber 1983 to March against Emergency Disasters (Articles 11-
event gions centering on 1984 2), dispatch of governmental investigation
Toyama teams to Niigata, Toyama, Ishikawa, and
Fukui Prefectures
1985 Japan Sea coast cenDecember 1984 tg 90 736 30 | Dispatch of governmental investigation
snowfall | tering on Hokuriku| April 1985 teams to Niigata Prefecture
event region
1986 Hokkaido, Prefecture From 90 678 27 | (Articles 11-2), dispatch of governmental
snowfall | Hokuriku, and| mid ten days of] investigation teams to Niigata- and Aomari
event Tohoku regions cent December 1984 Prefectures
tering on Aomori to last ten days o
March 1986
2001 Tohoku- and| From mid ten days 55 702 5
snowfall | Hokuriku regions | of December 200d
event to February 2001
2004 Hokkaido, Tohoku,| From mid ten days 22 265 1 | Dispatch of governmental investigation
snowfall | and Hokuriku re-| of January to las teams to Hokkaido
event gions ten days of February
2004
2005 Hokkaido, Tohoku,| From January to las| 86 758 60 | Liaison conference of authorities, joint field
snowfall | and Hokuriku re-| ten days of February investigation by snow management authqri-
event gions 2005 ties in Aomori- and Niigata Prefectures
2006 Hokkaido, Tohoku, From the first ten 151 2,136 44| Liaison conference of authorities, joint field
snowfall | and Hokuriku re-| days of Decembe investigation by snow management authqri-
event gions 2005 to February ties to Aomori, Niigata, and Nagano Prefec-
2006 tures

Source: Housing damage, Fire Defense Agency of Japan
Note 1: Act on Special Financial Measures for Severe Disasters

1) Article 6 --- Special case of assistance in project costs for disaster restoration of joint facilities for agriculture, forestry, and fisheries
2) Atrticle 8- - Special case of provisional measures for funding natural disaster victims working in agriculture, forestry, and fisheries
3) Article 11-2-- - Assistance to disaster resation projects for forests

Society has also changed, together with social attitudesnore snow-resistant and comprehensive measures against
their conditions with the change of snow disaster. His-snow damage not limited to individual ones are needed.
torical snow damage was dealt with through self-help and Before going into contemporary examples of snow
mutual aid among individuals, families, communities, anddamage, we review major snowfall damage during this
regional entities in which the burden of snow-related work period (Table 2). Table 2 constitute only a part of such
was viewed as destiny. In the context of modern snow dis-damage, which was also accompanied by many-faceted,
asters, the emphasis moved to technical solutions. In thextensive damage involving physical loss, industrial dam-
context of contemporary snow disasters, attempts shifteédige, and functional interruption of transport and commu-
to making urban and regional facilities and organizationsnications. While the features of individual cases of snow-
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fall event might be found in these factors, it is an unfortu- lack of urban &cilities. Tte idea was introduced that ag-
nate fact that no statistics cover them in detail. It is at leasigravation of snow damage was an urban disaster brought
certain, however, that the scale of damage is an index oby social change, collectively called “snow damage,” a
the magnitude of overall snow damage in each case. Theerm that came into widespread use. Miyamoto referred
death toll due to snow damage marked the highest amontp transport paralysis and the isolation of suburban apart-
all disasters in the four times during the decade from 199@nent complexes, calling for solutions to failures in urban
to 2005 [7], It is clear that snow damage continues to bereform and public transport left untreated in city planning.
typical of disasters endangering human life even in con-Little was done, however, anddfproblem repeated itself
temporary time. in the 1981 snowfall event.
As stated, the 1963 snowfall event resulted in the most
human damage since observations were first recorded
4. 1963 Snowfall Event (Table 2), and was the largest snowfall disaster since
World War Il. More than with other heavy snowfalls, an
In 1963, the first contemporary snow damage occurredunusual number of houses collapsed because of unusu-
In January 1963, a high pressure front near Kamchatkally heavy snowfall on the outskirts of areas of usually
and a westward low pressure trough stagnated about fdneavy snowfalls Chugoku, where snowfall is low in or-
one month as cold-air masses moved south from the Nortlkinary years. Housing collapses were aggravated by the
Pole, bring unusually low temperatures and snow falls.heavy accumulations of snow and the poor housing con-
So-called “sato-yuki” (snow that falls on plains) fell along ditions remaining after the war even then.
the plains and the mountains from Yamagata Prefecture Japan was just moving from restoration after the war
and Chuetsu in Niigata Prefecture to Hokuriku, which to high economic growth when regionally comprehensive
consists of Toyama, Ishikawa, and Fukui Prefectures ananeasures against snow changed from snow-related prob-
northern Hyogo and Shimane Prefectures [8]. lem in everyday life to snow damage as an actual disaster.
Following heavy Hokuriku snow in 1961, snow dam- In 1956, the Special Measures Act on Road Transport Se-
age to transport hindered industrial production and dis-curity in Specific Snowfall event Areas was enacted and
tribution had become a serious problem. In addition to5-year projects against cold and snow were implemented
the interruption of railroads, road transport between andbased on this act [10]. This was followed by the Snow-
within cities became a problem. At that time in Hokuriku, fall event Specific Measures Act in 1962, triggered by the
90-95% of all freight transport relied on railroads [9], and Hokuriku snowfall, and measures for regionally promot-
problems due to road transport already exerted significaning areas of heavy snowfall were put on track. During this
social influence. In Nagaoka City, where snowfall was enactment, snowfall disasters were mentioned in the Basic
greatest at 318 m since the beginning of recorded obsemisaster Countermeasure Act enacted in 1961, enabling
vation, traffic within the city was paralyzed and people’s the Disaster Relief Act to apply to snowfall disasters [13].
lives were totally disrupted. The impact was so great that The 1963 snowfall event was the first affected by the
the Nagaoka City assembly adopted Japan’s first declaacts, giving an opportunity to show the necessity of mea-
ration of a no-snow city. In addition to inner city traffic sures against snow. The goal was set to dealing suc-
disruption , the 1963 snowfall event pointed up problemscessfully with snow and making urban areas snow-free in
in transport between cities and regions, especially in thevinter.Snow removal on roads increased in importance
isolation of villages in mountainous areas due to massiveand advanced rapidly. The total extent of snow removal
road and railroad disruption [10]. under Hokuriku Regional Construction Office jurisdiction
“Medical Sheets, Bright Winters,” [11] published seri- increased from 94 km in 1958 to 768 km in 1968, for ex-
ally in 1963 by the local Niigata Daily Newspaper, ex- ample [9]. Such direct measures against snow were likely
amined problems brought by the heavy snowfall in de-to conceal from the public eye the drastic structural mea-
tail and proposed measures listed under keywords such asires advocated by, for example, the Niigata Daily News-
railroads, roads, and urban areas. The most space was dgaper or Kenichi Miyamoto. The rise in awareness to
voted to the issue on snow and urban areas, treating sultlo something concrete about snow involved administra-
jects such as sewage and waste disposal, snow removaipns and residents in “snow country,” making the 1963
snow dumping sites, and emergency fire fighting. Thesnowfall event a good opportunity for changing prevailing
need for drastic measures went beyond the individual andiews on snow significantly, rather than stressing citizen
extended to the development of industrial parks for smallperseverance.
to medium enterprises and street improvements based on
city planning.
Miyamoto Kenichi, a scholar on public finance, who 5. 1981 Snowfall Event
worked at the Kanazawa University in 1963, took up the
1963 snowfall event as an urban snow disaster, stating that The 1981 snowfall event the 1981 snowfall event that
“the basic cause for confusion in people’s lives lies in thestruck Hokuriku 18 years after the 1963 snowfall event
failure of urbanization in snow country.” [12], and main- is often compared to the 1963 snowfall event, because
tained that industrialization and urbanization resulted ag-of similar meteorological conditions, snowfall scale, and
gravated snow damage as an urban problem caused tpattern. Resulting snow damage, however, mirrored 2
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Table 3. Comparison of snow removal at Hokuriku Regional Construction Office between 1963 and 1981 snowfall events.

Indices | Expansion of snow| Number of busi-| Number of snow| Number of snow| Cost of snow re-

Fiscal year removal (km) ness offices removal stations| removal machines| moval (million yen)
Fiscal 1962 (1963 253 1 10 0 27 82
snowfall event)

Fiscal 1980 (1981 978.1 21 32 276 1,819

snowfall event)

W 1963 (1963 snowfall event) B11981 (1981 snowfall event) B 1963 (1963 snowfall event) 0 1981 (1981 snowall event)|

Related to building ﬁgﬁs

Related to civil engineering 347

o
=3
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o
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Fig. 2. Comparison of deepest snowfall between 1963 and Unit: million yen (logarithmic gradation)

1981 snowfall events.

Fig. 4. Amount of damage at 1963 and 1981 snowfall events
in Niigata Prefecture.

as researchers of the National Research Center for Disas-
ter Prevention when heavy snowfall peaked. Urban trans-
port was paralyzed and disruptions continued until March
(Fig. 3), due in part to the fact that the number of private
cars had increased by about 10 times in Hokuriku prefec-
tures compared to 1963. Although quantification of such
damage is difficult, we compared 1963 and 1981 snowfall
events in terms of damage in Niigata Prefecture as an ex-
ample Fig. 4). Compared to 1963, the amount of damage
to buildings and medical services and hygiene did not in-
crease, but in civil engineering, agriculture and forestry,
commerce and industry, and education grew by over ten
times, with transport and communication and electricity
and gas functions now included in considerations. Dam-
age does not always represent the real extent of disruption
decades of social change. of functions, but damage to commerce and industry, edu-
The atmospheric pressure distribution in the 1981cation, transport and communication, and electricity and
snowfall event is said to resemble that in the 1963 snow-gas was not limited to physical damage but extended to
fall event, especially in the early stage, centering onsocial disruption of function.
Hokuriku in heavy snowfall. Snowfall in Chugoku was  In Fukui City, which was hardest hit [14], transport and
much less than that in 1963. The 1963 snowfall event in-communication disruptions included road interruptions 3
volved “sato-yuki” (snow that falls on the plains), but the times, isolation of districts 5 times, interruption of tele-
1981 snowfall event combined sato-yuki and “yama-yuki” phone lines 16 times, and power failures twice during one
(snow that falls in the mountains) [8], and less fell on the month. The disruption of everyday urban functions was
plains and more in the mountains in many areas than thateflected in the questionnaires we and others distributed
in 1963. Even so, the heaviness of the snowfall was nan Fukui- and Ono Cities, although limited, in March af-
less than that in 1963-(g. 2). ter the heavy snowfall [15]. Many respondents reported
A significant feature of damage in the 1981 snowfall disruptions of waste and sewage disposal and fuel supply,
eventis the increased seriousness of disruption of city andnd commuting and parking problems of private car.
regional functions, despite improved snow remova-( Another important feature is the influence of aging on
ble 3). We went to Fukui City for a field investigation regional society pointed out. Toyoda and others studied

Fig. 3. Traffic interference situation in the central area of
Fukui city at 1981 snowfall event.
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damage in the 1981 snowfalvent at medical facilities storms so heavy that snow disposal departments in the city
in Toyama Prefecture, where society had aged about 2@Qvere overwhelmed. Falling, as it did, at the busiest holi-
years compared to 1963 [16]. day season of New Year, it had an especially harsh impact
The 1981 snowfall event is the first large-scale snowon transport networks and urban functions [21], disrupt-
damage since motorization became widespread. Preving intra- and intercity as airplanes, railroads, highways,
ous measures against snow succeeded to some extenthmses, and trams, with only the subway system left to be
the transport between cities by promoting quantitative in-relied on. The intensive short-term snowfall also raised
creases in snow removal from roads [17]. The 1981 snowhavoc in the dense urban population with its aging human
fall event pinpointed limits of previous measures throughstratum.
expanded urban snow damage and urged a review of ur- In reviewing details of the disaster [21, 22], compared
ban structures in snow country. This was also the firstto the 1981 snowfall event, the earlier event involved traf-
snow damage reflected the advances in the aging of socfic paralysis, the problem of illegally parked bicycles, dis-
ety. rupted garbage collection, and the incidence of gas explo-
Drastic were proposed to lessen the influence of snowsions.
The Society for the Study the Measures against Snow In the case of Sapporo, new technologies in widely dis-
Damage in Fukui City examined possible road transportpersed and diversified fields added tragic new wrinkles to
network at the city-level, taking an example in Fukui the fabric of the unfolding tragedy. These included, for
City. It proposed that a beltway route be constructed, thaexample, the shortage of blood for transfusions and the
“park-and-ride” lots be provided at nodes to promote pub-disruption of transport lines that kept such blood avail-
lic transport, and that private cars be regulated based oable for kidney dialysis. Mobile blood donation centers
snow considerations [18]. This is similar to European ef-collect fresh blood daily and deliver it to medical facil-
forts to restrict the entry of private cars into city centers. ities under computerized controf convenient stocks in
New measures against prefecture-level disruptions besmall quantities. The influx of snow changed all this.
gan being considered, in Hokuriku after the 1981 snow- Sapporo, with its high housing concentration, has in-
fall event, leading to the Report on Snow-Resistant Cityvested in new snow disposal techniques such as “hot”
Planning in 1982 by the Fukui Prefecture and the Re-pavements and automatic snow-melting troughs and ma-
port on Comprehensive Measures against Snow in 1988hinery that takes care of the problem without requiring
by Toyama Prefecture. Even these efforts, however, wer¢hat people leave their homes. At the time of the 1996
not enough. snowfall event, however, this system had not been dissem-
inate thoroughly enough, triggering accidents such as the
death of an elderly woman who fell into a snow-melting
6. 1996 Snowfall Event trough and died. Other innovations, such as smaller snow-
blowers for household use, led to accidents involving op-
The 1996 snowfall event was not epoch-making in sizeerator error.
like those in 1963 or 1981, but is noteworthy on the lo- In the rapidly advanced aging of snow country popula-
cal scale, which is why it is not included ifable 2. tions, concerns grew about accidents among the aged such
It nonetheless is worthy noting because (1) it was theas those falling from or blown off of roofs while removing
first snowfall event in a decade and provides valuable insnow and dying of injury or freezing to death before they
sight into social change vis a vis snow and (2) the unexawere found. These incidents showed a marked increase in
pected impact of this unusual local snowfall appears t01996compared to those in the 1981 snowfall event [22].
have been influenced by global warming and impacted on In Otaru City, city snow disposal for elderly residents
urban functions. in municipal housing or old residences failed to catch up
The 1996 snowfall event was characterized by the adwith local needs, adding the event's impact.
mixture of heavy and light snowfall areas and inten- In short, the 1996 snowfall event showed that problems
sive short-term snowfall (“doka-yuki” in Japanese) [19]. already pointed out in the 1981 snowfall event were not
Much snow fell, for example, in Sapporo, Yamagata, andonly not solved, but instead has increased in seriousness
Nagano Cities but little in Ghiro, Akita, and Fukui- against the onslaught of urbanization, social flow, motor-
Cities. The intensive short-term snowfall especially ization, and aging.
around Sapporo triggered great confusion and problems, In addition there surfaced the problem of urban system
as detailed below [20]. management in snowfalls and the massive burden of snow
This snowfall event in metropolitan Sapporo is note- removal and the difficulty of securing enough space for
worthy as causing full-scale urban snow disruptions af-dumping snow. In Sapporo, the amount of snow removal
ter a long interval without — perhaps for the first time increased 1.5 times in a decade due to a rapid increase
since the 1981 snowfall event. Sapporo, a core metropoliin large suburban supermarkets and the rapid enlargement
tan area in Hokkaido, Japan’s furthermost northeast citypf population in urban areas. Sites for dumping snow de-
boasts a population of 1.76 million. creased concomitantly and remained insufficient despite
Snow began fall intensively in Sapporo began from De-the city’s efforts to rent private land for this purpose.
cember 11, 1995, and continued intermittently until Jan-  Sufficient thought had also not been given to the possi-
uary 11, 1996. In January, it was accompanied by snowbility of heavy snowfalls exeeding the snow-removal ca-
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W Fall from roof while removing snow O Death toll

B Snow dropping from roof while remowing snow 60 56
B Became il and died while removing snow

M Fell while removing snow

B Accident of snow removal machine while removing snow
E Fell into watercourse while removing snow

B Caught under snow remowval machine while removing snow
O Show dropping from roof

OFell into watercourse

O Pinned under collapsed building

E Buried under collapsed snow

O Avalanchs

O0thers

>40s 50s 60s 70s 80s 90s

Fig. 6. Breakdown by age of death in 2006 snowfall event.

‘D Removing snow from roof O Clearing snow [ Others ‘

2005/06 winter 26 ‘ 5 ‘ 7 ‘
1976-89 23 ‘ 2 ‘ ) ‘
Until 1975 5 ‘ 2 ‘ 16 ‘

0% 20% 40% 60% 80%  100%

Fig. 7. Transition in conditions at accidents due to snow
Fig. 5. Breakdown by cause of death in 2006 snowfall event. falling from roof (Yamagata Prefecture).

pacity of which the city was so proud. When this capacity curring in the last half-century. Overall, the scale of the
was exceeded, the city could not move swiftly enough, forcold-air mass moving southward was the second largest
example, to provide practical information on snow mea-after the 1963 snowfall event [23].
sures to the public. At one snow removal center, for ex- Snowfalls greatly exceeded annual averages nation-
ample, snow removal machines could not move due towide except for Hokkaido, with total amounts west of
unheard-of snowfall and snowstorm activity. Outlying Niigata Prefecture exceeding by 160 cm that of the av-
snow removal centers ceased to be able to communicaterage year [24]. The snow came early — in December,
directly with management hubs, and no system existecas mentioned above — and it came heavily in the form of
to citizens of the situation and to urge them to take ac-disruptive “yama-yuki” drifts.
tion. Residential traffic became locked in snowdrifts, and It became the first full-scale snowfall event since 1981,
commuting came to a standstill, aggravating the situationleaving behind it 161 disastrous avalanches, a death toll
City authorities realized then that they had not consideref 16, and 42 injured [25].
snow removal on roads as must-have services and learned The 2006 snowfall event data is insufficient to com-
through harsh experience that they would have to reviewpared it quantifiably to 1963 or 1981, although we can
this issue from the viewpoint of risk management. confirm, for example, that the number of totally and par-
Sapporo’s situation revealed its short-comings beyondially destroyed houses is much lower than in the past [26].
all doubt and emphasized the need drastically review théhis is attributable to advances in capital investment in
city’s “snow country” image and construct realistic risk lifeline infrastructures and disaster prevention.
management. This is to be noted together with a sharp rise The panic observed in Nagaoka- and Kanazawa Cities
in voluntary snow removal activities centering on Niigata in 1963, in Fukui City in 1981, and in Sapporo in 1996
in the same year in ways that differed distinctly from the did not occur beyond, the attention of the mass media to
situation involving the 1981 snowfall event. the isolation of mountainous districts in Tsunan Town in
Niigata Prefecture.
The human toll — 152 fatalities — was, however, the
7. 2006 Snowfall Event third highest after World War after the 1963 and 1981
snowfall events. The 2006 snowfall event features
Meteorologically speaking, the circumstances involv- markedly high numbers of accidents during snow disposal
ing snowfall in the winter of 2005-2006 were not dissim- (Fig. 5) and among the elderlyF{g. 6) — two closely-
ilar to the 1963 snowfall event. The storms in Decemberrelated factors that have only become more obvious as
2005 were stronger than those of 1963 and rivaled any octime has passedFi{gs. 7and8).
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[O00-14 B15-24 m25-34 B35-44 B45-54 B55-64 W65-74 M>75 years and over safety net of the aged and ensuring snow disposal cen-
tering on mutual aid while viewing ways in basic snow-
resistant urban and regional development [29]. In Novem-
ber 2006, under this proposal, the national Basic Plan for
Measures in Snow Country was revised after an interval
of 7 years, incorporating arrangements to accept volun-
teers and review improvements in apartment housing for
the aged to live in safely.
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8. Conclusions
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Fig. 8. Transition in mortality due to snow damage by age € have reviewed examples of snowiall event disasters

in Akita and Yamagata Prefectures. in 1963, 1981, 1996, and 2006, classifying them into three
distinct eras of contemporary snow damage and its effects
and noting how this has changed over time.
In the 1963 snowfall event during the high economic
One more feature worth noting about the 2006 snowgrowth period, the disruption of urban and regional func-
event is the fact that damage in mountainous areas intions appears for the first time as an issue. Disruption of
creased more than that in urban areas, compared to passtdustrial activity, disruption of urban life, and the isola-
snowfall events. About 70% of deaths occurred in moun-tion of mountainous areas with their elderly, rapidly ag-
tainous area [29], possibly due to the “yama-yuki” proper-ing populations, became a serious form of urban damage
ties. In our view, however, the problem lies in the increas-requiring revisions in snow country city planning. De-
ing inability to prevent diasters in mountainous areas due spite high death tolls due to snow damage since the end
to depopulation and aging. of World War Il, this issue has attracted little discussion
To mention some supporting factors [30] — The elderlyin the media. After the 1963 snowfall event, with the
population is growing and aging faster in mountainousaid of the Snow Country Special Measures Act, move-
areas, but until around 1985, the low percentage of eliment to correct problems caused by snow advanced more
derly people in households compensated for this trendsmoothly by, for example, the expansion of snow removal
Especially important is the fact that before 1985, house-on local roads at the urban and prefectural levels. Drasti-
holds had a higher proportion of younger members whocally needed improvements in urban structures advocated
could, for example, dispose of snow efficiently enoughby theories on urban snow damage were not, however,
that fewer of the elderly faced this arduous exercise, repursued concretely.
sulting in a high safety potential. Once this trend re- The 1981 snowfall event triggered changes in this
versed, however, and the proportion of elderly in house-attitude after full-scale motization brought residents
holds rose in snow country, the safety net in the form of apainfully face to face with the challenge of worsening
viable younger population on which the aged relied begarsnow-country weather that snarled intra- and interurban
rapidly unraveling. transport despite improved road networks and advances
Hayashi and others analyzed the circumstances involvin snow removal. Disruptions in urban and regional func-
ing human suffering in the 2006 snowfall event, conclud-tions worsened situations that were already bad at the time
ing in part that the sustainability of the social fabric, espe-of the 1963 snowfall event. The focus of urban snow dam-
cially in an elderly and aging population is becoming in- age began to shift uncomfortably away from industry and
creasingly questionable. The sustdiility of livelihood  closer to daily private life. The 1981 snowfall event threw
in mountainous areas involves more the structural formthe long shadow of an aging and increasingly elderly so-
required than support to the individual [31]. Their analy- ciety little noticedin 1963. Drastic concrete measures
ses seem to be suitable, if only we also point out that thesattempted, such as snow-resistant urban transport center-
changes do not appear suddenly today. ing on public transportation and comprehensive measures
The grassroots growth in snow-disposal volunteers andigainst snow taken by local administrations faded, how-
organization that drew so much attention during the 1996ever, in the face of lighter snowfalls over the years after
snowfall event played an ever larger role in 2006. Appli- 1986.
cants for the volunteer snow disposal centering Niigata The impact of the 1996 snowfall event, unlike its 3
Prefecture Internet sites are nearly doubling each yeampredecessors, was largely locally, centering on Sapporo,
and the movement is spreading locally. with its sophisticated urban functions, highlighting unex-
Taking the 2006 snowfall event as an opportunity, pected, unprecedented glaring failures in urban snow re-
Japan’s Ministry of Land, Infrastructure, and Transportmoval at disastrous odds with sophisticated information
established the Social Gathering on Safe Reliable Retechnology. The 1996 snowfall event triggered drastic
gional Snow Country Development and examined meaineasures such as the review of urban risk management,
sures to mitigate damage when heavy snowfalls hit in theand the reexamination of urban structures in light of the
foreseeable future. The group proposed improving thedisruptions heavy snowfalls could visit upon an unpre-
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pared populace. This was also the time when the seri- [10]
ous influence of aging and an increasing rapidly aging

of household structures and the unraveling of traditional [11]
safety nets attracted increasing public and private con-
cern. This, in turn, triggered a grassroots volunteerism 15
stressing less reliance on administrative urban remedies
and more on mutual aid. [13]

The 2006 snowfall event, while less destructive in cer-
tain ways than its 3 predecessors, uncovered the inability
to prevent disasters in mountainous areas and brought the
guestion of local social sustainability to a head. A greater [14]
focus emerged on the vulrability of an agng local pop-
ulation and the need for active wide-area volunteerism in
specialized areas such as snow removal in mountainous ;s
areas.

Snow disasters are a complex natural, economic, tech-
nical, and social phenomenon that requires equally so- [16]
phisticated social and economic planning and manage-
ment. Unless such factors involving snowfall events are
treated seriously and in a sustainable way, they will pile [17]
up silently like the snow that precedes them — but to whose
cost it remains the responsibility of ham beings to de-
cide.

Wider-range responses are need ranging from the main-
tenance of sophisticated urban functions to the implemen-
tation of end-care at pgaferal villags in mountainous
area. In our view, while snowfall events uncover differ-
ent problems in the structuring of risk management sys-
tems, the central question remains how the social fabric is
formed to maintain safe living in snow country in ordinary
and extraordinary winter conditions. This involves both
software and hardware considerations such as commu-
nity construction and restructuring. Measures proposed [21]
through the occurrence of snow-related disasters such as
the 2006 snowfall event will hopefully provide concrete
clues to the resolution of such problems.

(18]

(29]

(20]

(22]
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