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RESUMO

O irvermo de 1999-2000 repentinamente reactializou a discussio sdore o perigo de avalandhe, subestinedo,
esquecido au até negedo, mesto sendo o risco ratiural meis mortal ra Alsdcia. Esta pesquisa interdisciplinar
acentuou cs mais de 250 evarttos de avalande, do final do séaulo XVITT até hoje. Esses eventos s8o0 recolocados
no aontexto da variagdo climitica e da evolugo da ocupagao dos solos. Também aonsideranos a tipologia
e a escala de intensidade das avalanches, especificarente, emrelacgo as mmtanhas de média altitude. Por
fim, disautirencs o estado actual do risoo de avalanche.

Palavras dave: Riscoce avalade, raaesatacto, “reve daretidy”, tipolagia, wilneraoilicede, prosessoperigoso.

RESUME

L' hiver 1999-2000 a suoitarent réactalist un risque d avalande sous-esting, ablié, voirenié, bienqu’il
regrésatte le risquerarel le plus martrier en Alsace. (e travail interdisciplimaire anmis a jaxr plus de 250
phénarenes avalancheux depuis 1a fin du XVITT siécle. Les événaments sont replacés dans les aontextes du
crargarent: climetique et de 1’ &olutian de 1’ ccageatian des sols. Se pose &glarant la questiond'ure typolagie
et d'ue &delle d’ intensité des avalandhes spéci fiques axmassifs de noyame matagre. Fafin, nous disauterans
e 1'éat achel durisged avalande.

Mots—clé: Risgqed arlande, ragésatatian, caillée dereice, dlassification, wilrérabilité, aléa.

ABSTRACT

Althauh avalandre risk is the deadliest ratiral risk in Alsace, winter of 1999-2000 suddenly raught up this
uderestimated, forgotten, or even denied danger. This interdisciplinary research enphasi zed more than 250
avalandre evartts, framthe erd of the 18 century unti1 today. We reset these events into the cattext of clinetic
variation ard evolutian of land cooupation. We also amsidered a typology and a scale far avalande intensity,
seecifical ly recprdirgmeditm-hich montains. Bventual Iy we will disauss the aryent state of avalande risk.

Keywards: Avalande risk, raoresattation, sluff, typolagy, wilreraoility, hazard.

* Comunicagio apresentada ao V Enoantro Nacianal e I Cagresso Intermacianal de Risaos.
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Introduction: Do avalanches happen in the Vosges
range?

To mention avalanche risks in the Vosges
generally causes certain digbelief because of its
modest height. Tndeed there is a lack of knowledge,
ar even igorarnce, about avalande risk. This range
aulmirates at 1.424 meters; most of the sumits are
rounded ard covered in forests. Tt also presents an
annual and seasonal variability of snowfall
periodicity ard snow height; yet snow contributes
to representing any mountain. Therefore, for mery
pecple, little snowmeans low mountains and low
mountains mean no risk of avalanche. Furthermore,
the sumits can be reached easily in winter as
roads are regularly cleared from excess snow. Car
parks are available at the sumits nearby possible
avalanche areas. Thus, there is an important
frequentation during winter and no need for
mountain clinbing, which induces an imege of “easy
mountain”; its rather modest height means frequent
variatians of tenperatire and altemmation of frost/
thaw and this can either consolidate the snow
blanket armeke it disagoear fast. Firally, the local
media play an ambiguous role by sometimes
warning against the dangers of Medium-high
Mountain and soretimes by minimizing the risk
when associating the words sluff and avalanche.
So, this imege of “easy mountain” mekes us believe
that avalanche everts are either very sall or even
nmm-existent . And the preferential use of the term
sluff rather then avalanche shows a certain reserve
to name and recognize the possibility of important
or deadly avalanches. Snow accumilation can be
Inpartant, pertiadlarly an the Alsatian side. Slapes
are stesper an the Alsatian sice dee to the partiailar
erosion of the Alsatian glacier during the ice age
and to the subsidence of the Rhine River plain.
Furthermore, comices are formed at the Alsatian
break slagoe even if the Lorraine side is snowier.
During winter of 2005-2006, snow reached a height
of abaut 3.80mts at the “Grand Ballay” (summit of
the Vosges) . In January and February of 2000,
fiftean paple fell victimof avalandhes ard three of
themdied. These accidents suddenly drew attention
to the fact thet avalande risk is uderestimeted.

(bjectives and method of research

First, thisgeo-histarical stdy dooit avalandes
in the Vosges rarnge required the establishment of a
sources corpus about the avalanche phenomena.
Even if historians started tobe interested in the
thavetic of the natural risk by the end of the 1990s,
they already showed their ability to cantrilbute to

interdisciplinary research aoout risk. These first
researches allowed to assert that the natural risks
represat an “doject” for the histarians, thet histary
isasciee ad thet the cotrilbution of histarians is
of umost necessity to other sciences ard the other
way around (Geaer-Aersser, 2000 and 2002) . If the
study of avalanches as a physical phenomenm does
ot axstitite andoject initself farahistardan Which
it actually is for climatologists, or even for the
geographers) , he studies avalanches because of the
risk they can generate for humens. History has to
study any possible consequences to pecple or
properties as well as the himens’ irvolvarent in

The dojective of arr ressarch is to aollect data to
establish a diachronic study of avalanches over a
pericd of at least 2 caaries; this reveals several
dreracteristics: lomlizatio, typology, frequency,
dynamic, and evolution. The goal is to create
cartagradty ard an assesanat of the risk of avalande.

The marty research and methodological articles
dedicated to studies on avalanches in the high
mountain ranges do not, unfortunately, raise arty
concerms about medium-hicgh mountain ranges for
which the prdolem is different and dovicusly more
aarplex. For exanple, there is 1o sbudy or irventory
of avalanches in the mediun-high mountain ranges,
whereas they are camaplace in France in the Alps
ar Pyrenees, doe by the services “Restauration des
Terrains de Montagne” (Bessw, 2005, p. 218-223;
Dxrp, 1997, p. 53-72) . Furthermore, avalanches are
not mentioned often enough in archives. Therefore a
corpus of data has been done, based upon local
pdblicatians, topanmy, press, and especially oral
sarces (Fig. 1) . Most of the infameticn over thepast
50 years cane from oral source and local media.
Firally, we also axyoantrared anrerdwritten, printed,
adaral sorces aswell as andoservatians; all of this
ersbled us to dheck the existence of ruins at vardiaus
locatias ad to evaluete the prdosbi lity of avalande
events in some areas according to topography
(Graaw, 2008, p. 48-88) .
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Fig. 1: Process of amstitution of the corpus of sources aoout
avalanches in the Vosges renge. The primery sources supplied
research tracks far the secadary, then tertiary, with feedoack.
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Regilts

The results of thishistarical ressarchexosadad all
expectatians. About 270 avalanche events have been
reported since the end of the 18 century; they
hapgeened in about 60 avalandhe paths. 4 dgpartents
ard 3 regians are affected by risks, even thoughmost
of the avalande evatts todk place an the ugper Rhine
sice for previasly mentiaed reasans (Fig. 2) .

These 260 events have been recorded through
direct doservatians (recent period) and/cor because
they caused dameges and consequently there were
clues in the archives (Fig. 3). Here it isrecessary to
take into acoount that the harmful avalandhe events
have unquestionably been talked about and
ramartered most, certainly as they were aut of the

Fig. 2: Localization of avalanche occurrences in the VOSGES range between 1784 and 2008.
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Fig. 3: eracteristics of the avalandhes

specific vegetation was threatened (Mamoire de
Kaysingswald, 1887); this prevented a regular
avalanche dynamic ard meintained artificially the
occurrence of avalanche events (RESRE NIUREIE IU
Taer-Goony o Fane et al., 1999) . Therefore, the
avalanche phenarena in the Vosges range might e
pertly artificial because of defarestation ard pastaral
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Fig. 4: Gwaoology ard tarporal distribution of reported avalanche events

BsFig.4 dows, distribition of avalande evats is
very irregular, despite covering the entire pericd.
Trdesd, due to several factars, this dravlagy shows
ewlutians in its searial ad tanparal distribatias of
avalanche events. First, the increase of known
avalanche events since 2000 is rather due to more
winter sports adepts than tomore avalanches. More
doservers (Our sources) means more reported cases
over the last ten/fifteen years. The srowiest years in
the Viosges range carmot necessard Iy e linked to the
years with most reports about avalanche events or
especially avalanche accidents. This mekes sense,
pertiailarly for the last decades, asmany avalandes
start because of reckless skiers, climbers,
snowocarders, regular or snowshee hikers; they end
Up keing victins of avalandhes.

Tre evolution of lard ccogeeticn explains, at least
pertially, the coarraxe of avelande evats thet tack
place insare aress like valleys drirg the 197 cantury;
this happens no more nowadays in these once
defarested valleys (Gamw, 2004) , as reforestatians
ard decreased snowfall or snow cover chenged this
pattem. The sane pattem is noticesble inglacier
aarries after decades of retural refarestationdie to
attlepssireadtoaltitice famers’ adtivities. nthe
late 90s at the Iac Blarnc, botanists cleared avalande

the presatt refarestation of certain sectians. We can
wader whether avalanche events as strang as those
displayed on this mep — strang encush to reach the
valleys as in Fdonuary of 1895 in Wildenstein — cauld
il car Fig. 5).

Presattly, the increase of wooded areas prevats
their develgorent . The Crest Reed that was built at
avalanche starting spots on the west side of the
Rothenbachkopf during WW1l may as well be an
avalanche barrier (Fig. 5) . Since 1895, we have o
knowledge of any avalandhe event an this side.

Material wulnerabi lity decreased as lard ocoarcy
since the secad half of the 19 century. The valley
areas prae to avalanches are rot affected any more.
Inaddition, franthe sscodhelf of the 20" canbiry an,
no damage has been reported for altitude farm
(inhabited anly in sumer) . O the aontrary, huren
wilrerability increased. Durdrg the 197 cantury, humen
winter presace in the nantain was essarially linked
to trade activities between valleys, as vas the case
Ietween La Bresse ard Mnster (Fig. 5) . Sare roeds,
not all of them though as seen on this mep crossed
avalande aress (Fig. 5) . Even if these roeds were ot
ashusy drdirg the winter, accidents linked to sowdid
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Fig. 5: Localization of the avalanche paths in the sector of the Ranecer-Rommercrcer.

coarr. We fourd an exanple of avalandhe accident in
the section of the Rairkapof-Retherbadrkapf. inthemiddle
of the 19" cantury (Fig. 5) . Then, framthebegimingof
the 20% century an, skiing became more and more
popular (Gaoer, 2001) .

The nature of dameges evolved over the last two
canturdes: essentiallymeterial related drdirg the 197
century ard the fivst half of the 20° century, dareces
ecame bodily fram the 1960s on. Evirormental

dareges axtinue to happen over the studied perdad,
but their inportance is variable. The worst dameges
have been reported in 1847, February of 1895 (more
then 300m? of farest destroyed an the west side of the
Rotherbadhicopf, Fig. 5) and in1952. Sare functiael
Gameges have also been reported.

Conceming injurdes, about 40 avalanche evernts
have affected 105 persans - among them 25 injured
and 32 dead (Tamw I) .
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Tamu I - Type ard temporal distribution of injuries of the avalanche victims in the Vosges range.

Periods
Type of . Second half
damages/ 18" — 19" ; (;trhst h;‘:f Of_ of 20" 21% century: | Unknown Total
bodily injury | centuries 19 O((:)(i 1 9115%, century: 2000-2008 date
118 1954-1999
Victims 23 5 43 28 6 105
Buried in
) ? : ) ) : (10)
Safe - - 12 7 - 19
Injured - - 17 8 - 25
Dead 20 - 7 5 - 32
_ Noo 3 5 7 8 6 29
information

Thisnnber isquite inportant, asest victins heve
been reparted drirg the last decades. This seams tobe
fagttenarermdaniad, bt it represants the deedliest
retural threst inAlsace. Udarassesmats antle soject
of montain, igorance of risk, insufficiet prevative
atias, ar seardty persarel reinfare the gravity of
prenorera even of nodest proportion. There are anly
10% of victims carpletely buried under the snow.
Aoy avalandhe victins, 3 times less avog thamare
buried than dead. Snow does not seem to be that
murderous; nore inportantly during the 18™ and 19°
canrrdes it wes the cdllagesing of houses ard drdrg the
207 centurry trees ard bouldres wich are an the way of
avalanches were the real danger. Tt is essential to
axsider the reforestarion process to uderstard the
goecificity of Vesges avalades. Since the 60's, vickine
arencstly leisure adgots of winter sports ard trekkdrg
as goposed to victims of collapsed houses or just
wardering by for unknown reasans; this fact worsened
as of winter of 1999-2000. Winter sports adepts feel
etter when practicing in sluff risky aress. Avalande
victims tard to fird an ideal “aulprit” who sugocsedly
started the avalance; it carrot be tham, of course!
Sare of themeven poirt fingers to adepts edangering
everyane nore than they do. Risk is more or less
acogpted as pert of the sparts activity. Sare are aware
but didn' t necessari 1y inquire about the dargers ard
others are indenial (Geow, 2008, p. 221-235) .

Aolicat

We still nesd to irvent a specific cartogragy of
avalanche risk for the medium-high mountain and its
practices. Roads ard farms in altitude canke in
tradole even if houses or skiing slgpes arerot; the
question of dostacles an the avalanche paths might

A typology of avalanche and a scale for
avalanche intensity are being elaborated. The
existing aes, meant for the Alps ar the Byrenees ard
gererally for Hich Montains, could not e used the
Vosges range (Awwy, 1996, 2006; ANENA, METEO
France, 2003; Boroaesz, 2000, De Quervamn, 1981;
Imsee et al., 2002; Smmui, 2003; Site de 1/ Institut
Fecéral pour 1’Eauce de 1a Neige et des Avalandhes
ce Davos) . The typology thet distirnguishes dense flow
avalanches and power cloud avalanches (Gerirr,
1996) is ot agplicable as avalandhes in the Vosges
are of the dense flow avalanches type. We have to
use interdisciplinary work to launch as soon as
possible a specific typology based an exanples of
Voses evmrtts. Tt is dovicus alresdy that comices are
an important part of it as they are to be fourd an
almost every avalanche path; sore accidents are
due to the bresking of comices. However, our goal
is to go beyord the local frame and establish a
typology ard a scale for avalandhe intensity which
would be applicable to all medium-high mountain
ranges; team work with specialists of snow and
avalanches as well as with specialists of medium-

The same applies to the scale for avalanche
intensity, as the thredolds thet are arrently defined
are not representative for the Vosges range. For
eanple, the scale far avalande intensity establided
by Richard Gumiare and Frangois Raem (2005)
considers marny paraneters about the phenorena
itself (affected area, average thickness of moved
snow, volune deposited ard pressure of impact) ; it
also amsiders the actual and potential damege an
peple, buildings, substructire, ardratuaral area.
Our sources of information do not mention theses
paraneters. To reach our goal it is necessary to
inplavent pemenatt follov-ups of avalande activity
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and tomeke sure relidble doservers help us; easier
said than done! Tt is essential towenage with the
data we already have for these medium-high mountain
raroes inarder to “Mrvent” criteria thet are specific
adrelevant .

What about the present risk of avalanche?

Avalanche events in the Vosges dn'’ t have the
megnitude of alpine ard Byrenesn aes; nevertheless
they deserve to ke amnsidered carefully as they do
exdist and canbe destructive ard fatal. Historical
research shows the existence of large avalanches
big enough to reach to the valleys (Fig. 5) . Qe of
the dullees of arr thinkingprocess about the risk
of avalande axsists of both estinating the likel ihood
of bigger events over a 50 to 100 years periocd and
evalueting the progress of the risks for this rarce.

What about the present risk of avalande? Is the
underestimation or even the negation of the
avalanche risk justified? Would a better awareness
of the risk ke beneficial ? Would an underassessment
e a factar of over-risk?

Tre risk of avalande is sporadic, localized, ad
individual. Since the winter of 1999-2000, score
accidatts cauld have been avoided if the victims would
have been fully aware of the existence of avalande
evats in the Vosges ard of the darger of comices.

Has the risk of avalanche increased during the
two last centiries? According to which pattem? The
risk is the addition of hezerd ard wilnerai lity; isthe
frequency and the intensity of these hazards
poulatians more at risk or more vulnerable then in
the past, and why? (Veser, 2004, p. 140)

The decrease of snow cover and snowfall
associated with an alterarion of lard coageaticn wich
results ina larger woody area leads to a decrease of
the coarrence of avalandhe evatts, partiailarly of
the larger anes. On the aontrary, elerents tend to
prove that the risk is getting higher. Sare formerly
avalanche prone areas are not arty more nowadays
ard ro huilding has been destroyed there since 1953;
revertheless, wulrerability has increased because of
the expansion of winter sports ingeneral ard of the
runter of off-piste skiers inpartiailar. Asscoiate
these facts with a lack of the knowledge about the
mountain, and you have the recipe for catastroghe.
This urdkerassesaratt of the risk of avalande isquite
doviausly respasible of overmortality ard linked to
wulnerability questians. The increasing trard far of
off-piste dding is without adodot lirked towel 1-kect
speeds up the appearance of new practices like
snowshees that endble hiking in sectors that were

diffiailt toget to. The inoonsistency of snow cover
and srowfall influences the frequency ard intensity
of avalanche hazard. The ammual and seasonal
variability of snow cover also influences the
representation of the risk of avalanche. Firally,
baulders and egpecially trees spread an avalanche
paths increase the risk as avalande events usually
end up in trees. Therefore we are now rather ina
lagic of increase of avalande risks.

Cxclusian

Afterall, is it still necessary toquestim the
legitimacy of such a research? The occurrence of
harmful avalanche events ard the important runer
of avalanche victims favour a positive answer,
especially when conparing the first decade of the
21% century with the previcus decades.

This ressarch dows thet it is definitelypossible to
relouild the geo history of avalanche events for a
medium-hich mountain range as their munber is not
regligible ard as infametion is available. Tt would
e possible to do a anparative aralysis ard to think
it over tagether by adjusting arr aoporoach to that of
other French or European medium-high mountain
ranges — Jura, Cévames, and Massif Central. For
eanple, it would e interesting to establish comm
procedures for prevention and information and to
Tetter uderstard the inportance of anthrgoological
factars in the ccarraxe of avalandes farthis typeof
rarnce. We have to creste a cartogragyy of the risk of
awelandeby adjustirg it to loml deradteristics (gell
dimensions, factors of over-risk upstream and
downstream) ; we also have to do so by irvolving
moutaingoers, professiasls, eledted represatatives,
pdolic service to set up apolicy soout preventicn ard
information that would ke ratiamal, lag-termarnd
coordinated. 2n in-depth study over a lager period
of time and about more areas would certainly help
answer questions such as: have avalanches been a
result of deforestation and expansion of pastoral
activities in yanges entirely covered by farests yp to
the top? Howhave climetic factars of the Little Ice
2ge influenced the dynamic of avalanches? Right
now, the evolution of avalanche intensity is tobe
lirked to the aotext of gldoal werming. The risks of
avalanche may not decrease because of less snow
coverage ard snowfall as meteorological extreme
phenomena like strong snowfall followed by
moistening of the snow blanket, would favour
avalanches (Bor et al., 1998, p. 113-119) .
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