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Evolution of Avalanche Rescue
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Avalanche fatalities since 1936/37 in Switzerland
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Svycarsko - historicky prehled

Recreational avalanche accidents in Switzerland:

Trends and patterns with an emphasis on burial, rescue methods and avalanche danger
Frank Techel and Benjamin Zweifel
WSL Institute for Snow and Avalanche Research SLF, 7260 Davos Dorf, Switzerland

> 1936/7-2011/12 béhem 76 let zahynulo v 1194 lavinach 1884 lidi,
primeérné 25 rocné bez vyraznéjsich zmén
> V prvni poloviné periody zahynulo 30 % u budov, béhem cestovani nebo

prace na silnici, na zeleznici a v lyzarskych strediscich, 44 % ve volném
terénu a u 26 % to neni znamo

> 0Od poloviny 70. let zahynulo v lavinach 88 % lidi pfi sportovnich aktivitach
ve volném terénu, zatimco pocet mrtvych v lavinach v zastavénych
oblastech nebo na silnicich byl zanedbatelny

> Lavinovi psi od 1962/63 do 1981/82 - 70 %, zatimco v poslednim desetileti
30 %

> Pokud ale zasypani nemaji lavinovy vyhledavac, tak jsou lavinovi psi
uspésni v 80 % hledani u lavinovych nehod, kdy je zndm zpUlsob nalezeni
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Svycarsko - historicky prehled

Recreational avalanche accidents in Switzerland:

Trends and patterns with an emphasis on burial, rescue methods and avalanche danger
Frank Techel and Benjamin Zweifel
WSL Institute for Snow and Avalanche Research SLF, 7260 Davos Dorf, Switzerland

> V desetileti 1992/93-2011/12 bylo 1902 lavinami strzeno 3519 lidi
> U51 % z téchto lavin bylo Uplné zasypani, zranéni nebo smrt

> 90 % (3166 ) lidi bylo lavinami strzeno ve volném terénu béhem
sportovnich aktivit - 67 % skialpinismus a 33 % offpiste

> Z 3166 lidi bylo 805 (26 %) uplné zasypano, 1149 ¢astecné zasypano (38 %)
a 1074 (36 %) nebylo zasypano vibec, u 138 lidi neni znamo zasypani

> Priblizné 2/3 (2090 lidi) vyvazlo bez zranéni, 617 bylo zranéno a 417
zemrelo
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> Laviny byly ¢astéji uvolnovany béhem sjezdu (52 %) nez pri
vystupu (36 %), u 12 % to neni znamo
> POZOR — na jednu lavinovou nehodu bylo primérné vice lidi
zasypano pri vystupu (2,6 na nehodu) nez pri sjezdu (1,6 na
nehodu)!
> Deskové laviny 97 %

> 59 % lavin se smrtelnymi nasledky byly v nevhodném terénu —
skaly, skalni steny, samostatné stromy, les, apod.

> 90 % (3166 ) lidi bylo lavinami strzeno ve volném terénu béhem
sportovnich aktivit - 67 % skialpinismus a 33 % offpiste



TUWLENT
PASY.

Svycarsko - poslednich 20 let

Characteristics no serious fatal forecasted avalanche danger
harm slope angle 1 2 3

Fracture depth (cm) 40 50 50 e - i o

Width (m) 50 50 70

Vertical drop (m) 90 150 180 31 to 35° 1% 5% 10%

Length (m) 150 250 320 36to 39° 1% 15% 219%

Unfavorable terrain 27% 57% 59% > 40° 1% 16% 27%

> Tabulka 1: Charakteristika obvyklych lavin

> Tabulka 2: Vypocet z 600 lavin na zakladé lavinové predpovédi a
sklonu svahu

> Lavinové nebezpeci 2 - 36 % nehod, offpiste 25 %, skialp 47 %
> Lavinové nebezpeci 3 - 57 % nehod, offpiste 55 %, skialp 47 %
> Pro lavinové nebezpeci 2 = 50 %, a pro 3+4 60 % nehod bylo vaznych 8



Cas zasypdni a zachrany
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> 1992/93-2011/12 pro 582 plné zasypanych se zndmou dobou
zasypani bez zahrnuti 44, u nichz bylo pricinou umrti zranéni béhem

padu laviny
Krivka neuvadi pravdépodobnost preziti — jen zkraceni ¢asu hledani
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Cas zasypdni a zachrany
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Overall survival curves for people completely buried in avalanches in Canada (n =
301) and Switzerland (n = 946) from Oct. 1, 1980, to Sept. 30, 2005, by duration of
burial (Dimbgen comparison: p = 0.001).
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Pricdina smrti

a) Cause of| CH" AUT* CA us
death (%) (20yrs) (Byrs) (21yrs) (17 yrs)
trauma 42 35 24 5
asphyxia Hb 63 65 86
asphyxia &
trauma 10 9
hypothermia 3 2 1 0
CH AUT CA

b) full burials _
(20 yrs) (6 yrs) (21 yrs)

trauma % 27 (16™) 20 15

* - percentage given for known cases only,
** - proportion of all cases (including missing cases)

> Pricina smrt v lavinach pro vSechny obéti (a) a uplné zasypané (b) ve
Svycarsku (1992/93 —2011/12), zdpadni Kanadé (1980/81 — 2004/05,
Boyd et al. 2009), Rakousku (2005/06 —2010/11, Wiirtl and Bilek,
2011) a Utah/U.S. (1989/90 to 2005/06).
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7 of thel4 cases with known duration of

Burial were located by RECCO Rescue System within
35 min;6 of them (86%) presented with vitals signs at
extrication. In contrast, of the remaining 7 victims only 2 (29%)
had vital signs, which reflects the poor survival after 35 min.

Grouwp  Compleiely Burial Burial Method of Status after

Location Activity Transceiver size (n)  buried (n) depth (em) duration (min) localization  Reflector type extrication
Hinterstein, Germany Snowshoeing No 2 1 150 45 RECCO Camera Conscious
Val-Frejus, France Off-piste snowboarding No 1 1 150 18 RECCO Walkman Conscious
La Plagne, France Off-piste skiing No 3 1 150 22 RECCO RECCO reflector Conscious
St. Moritz, Switzerland  Off-piste skiing No 2 1 100 30 RECCO RECCO reflector  Conscious
Valmorel, France Off-paste skiing No 2 1 150 20-30 RECCO RECCO reflector  Slightly responsive
Porté-Puymorens, France Off-piste skiing Yes 5 1 20 - RECCO RECCO reflector  Conscious
Reutie, Austria Off-piste skiing Yes 2 1 150 60 RECCO"  Trunsceiver Conscious
Tignes, France Off-piste skiing No 2 2 150 20 Probe NA Conscious

150 40 RECCO Electronic device Cardiac arrest
Speikboden, ltaly Off-piste skiing No 5 1 50 25-30 RECCO RECCO reflector Candiac arrest
Banff, Canada Ice climbing No 2 1 70 6 days RECCO Headlamp Dead
Cerviéres, France Snowshoeing No 2 2 150 1 day RECCO RECCO reflector  Dead

170 2 days Probe NA Dead
Zakopane, Poland Hiking" No 2 2 100 4 days RECCO Mabile phone Dead

250 4 days RECCO Mabile phone Dead
Orelle, France Off-piste skiing No 4 1 40 13 RECCO Mabile phone Unconscious
Bagueira Beret, Spain Off-piste skiing No 4 2 130-150 <35 RECCO Mabile phone Conscious

130 45-50 Probe NA Conscious

NA, not applicable.
These data were provided by RECCD AB, Sweden.
“The victim could not be located with the transceiver due to interfering signals from other skiers in the area
® No information on whether the victims had snowshoes,
Grasegger, Strapazzon et al. WEM 2016



RECCO v praxi

Letters to the Editor

In Response to RECCO in Avalanche
Rescue by Grasegeer et al

CrossMark
To the Editor:
We read the article by Grasegger et al' regarding the
radar-based RECCO Rescue System with great interest,

this past winter. A 39-year-old woman was completely
buried by an avalanche while skiing off-piste in the
Swiss Alps. She was neither equipped with an avalanche
transceiver nor a RECCO reflector. The ski patrollers,
alerted by her companion, detected a signal after a
5-minute search using the RECCO Rescue System that
was later assumed to come from the victim’s mobile
phone. She was extricated from a depth of 80 cm after a
30-minute burial. She was uninjured, and a scarf cover-
ing both her nose and mouth probably prevented

asphyxia from snow inhalation.
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selection bias oniginating from 2 distinet sources. The first
may be selection by the manufacturer of cases with a good
outcome. The second, importantly, is the potential selec-
tion bias by those reporting cases to the manufacturer.
A careful analysis of the case series seems to support this

RECCO Rescue Systemn within 1 hour of burial time, 9 of
11 (82%) were found not to have experienced cardiac
arrest. This high survival rate is very unusual, as usually
only one third of victims survive after a 30-minute burial
time.” The second category of cases is represented by

those found 1 or several days later using the RECCO

Rescue Ejur.v.hern~ all of whom died. Here agam, the
potential for a selection bias is high, as such dramatic
cases are also certainly prone to being reported.

WILDERNESS & ENVIRONMENTAL MEDICINE, 27, 533-537 (2016)
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Prvni skialpinisticka lavina -
rijen 2017

7.10. 2017 JZ Montana, na svazich Imp Peak v hrebenu Madison
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Lavina, v niz zahynula
Inge Perkins, foto: GNFAC

NE Facing slope
38-45°

1-2' crown
150’ wide
300’ long
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Durrand glacier avalanche 2003

> 20. 1. 2003 pri oficialni pravodcovské Cinnosti Selkirk Mountain
Experience byly vedeny dvé skupiny (10+11 lidi) skialpinist( a
snowboardistl pri vystupu kuloarem La Traviata

Tumbledown Mountain
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June 19, 2003
Figure 2: Route taken across the south face of Tumbledown Mountain 16
en route to La Traviata couloir
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Durrand glacier avalanche 2003 /4
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kuloar La Traviata 310 m dlouhym se sklonem 36-39 stupnu
Mezi jednotlivci zanedbatelné rozestupy 2 m (!)

Jakmile néktefi ¢lenové prvni skupiny dosahli konvexni ¢asti v horni casti “torg e
svahu, uvolnili velkou lavinu

Lavina s sebou vzala 13 lidi, z nichz 7 zemrelo, prvni skupinu vedl majitel

SME a zaroven UIAGM vidce Ruedi Beglinger

Cilem by Fronalp Peak (2500 m), na ktery vede bezpecna vystupova trasa

Ruedi Beglinger se rozhodnul pro vystup prfimo kulodrem

10:45 h, Sitka 50 m, vyska odtrhu 50 cm a délka lavinové drahy 400 m

Sekundarni mensi lavina se spustila nasledné nize, a treti lavina vznikla dalSim
odtrhem Sificim se pres navatou desku v horni ¢ast La Traviata na JV v Sifce
65 m a vysce odtrhu od 63 do 260 cm s priimérem 150 cm

Lavinovy nanos: délka 185 m, Sifrka 85 m a vySka kolem 300 cm, coz? je
odhadem 47000 m3 a 19000 tun

11:05 h hlaseni o laving, ale i pres pouziti vrtulnikl se zachranari diky
Spatnému pocasi dostali na misto v 11:41 h — posledni obét laviny byla
vykopanav 11:45 h
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Durrand glacier avalanche 2003

> Z 13 zasazenych sedm zemrelo a Sest prezilo, 8 uplné a 5 ¢astecné
> 1z uplné zasypanych prezil — po 30 minutach byl vykopan z hloubky 280 cm
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> Ostatni plné zasypani byli v hloubkach od 130 do 280 cm

THE DURRAND GLACIER AVALANCHE

POSITION OF CLIMBERS JUST BEFORE AVALANCHE

POSITION OF CLIMBERS AFTER AVALANCHE

Ruedi Beglinger
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Outline of avalanche
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Lavina v Selkirk Mountain, BC

> 13.-14. 3. 2010 snézné skutry

> Normalni vykon 160 HP, po upravach az 500 HP s tim, Ze jsou schopni
vyjizdét i vertikalni svahy

> Prvni hlaSeni: Nedaleko Revelstoke spadla lavina na skupinu snéznych
skutrd, kde muaze byt az sto lidi (!)
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Lavina v Selkirk Mountain,
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Lavina v Selkirk Mountain, BC

>

Vétsina ucastnik( parkovala v dolni ¢asti a pozorovala ty, co se snazili
vyjizdét co nejvyse

Po uvolnéni primarni mensi desky doslo k sekundarni laviné — pad celé
stény

Neni znam pocet zasypanych osob

VétsSina ze zasazenych lavinou se dostala ven svépomoci nebo diky
ostatnim, protoze byly viditelné ¢asti téla nebo odévu

Asi 90 % mélo lavinové vyhledavace, ale podle jednoho z Gcastniki
pouze asi 25 % z nich védélo, jak je pouzivat (!)

SAR 12 vrtulnikt, 10 UIAGM ze SME + 20 UIAGM z CMH + 10 zachranaru

PC + 15 ski patrol + 40 dobrovolnikti + 6 psu

Pouze dva mrtvi a velké mnozstvi zranénych

Prvni den policisté navstivili vSechny hotely v okoli pro zjisténi, zda
nechybi néktery z host(

Nemocnice v Revelstoke mala, 10 posteli, nékolik doktorl a sester +
problém ve spojeni, nikdo netusil, jaky poCet zranénych je realny

Dalsi velka lavina snéznych skutra 19. 3. 2010 v Eagle pass nedaleko
Revelstoke, 19 zasazenych, 1 mrtvy
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Lavinové batohy
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Lavinové batohy
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Lavinové batohy "
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> Funguji — otevrené svahy s dobrym dojezdem laviny

Ob’sls.a\i“"\
> Funguji — splazy, a rtizné velikosti lavin, pokud béhem padu laviny
nedojde k fatalnim zranénim

> VETSINOU NEFUNGUIJI — pady s lavinou do lesa

> VETSINOU NEFUNGUIJI — pady s lavinou esovitym Zlabem se skalami
okolo, kdy mulze dojit k poskozeni nafukovacich vaku lavinového
batohu

> VETSINOU NEFUNGUIJI — dojezd s lavinou do terénni pasti

> VETSINOU NEFUNGUIJI — dojezd s primarni lavinou do zastaveni
a dozasypani sekundarni lavinou

> VETSINOU NEFUNGUIJI — pady s lavinou ze skalnich srazd, kdy lavinovy
batoh nezabrani fatalnim zranénim — vyjimkou je SnowPulse, ktery
dokaze ochranit hlavu
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Pro¢ se v CMH nepouzivaj
lavinové batohy pri heliski
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Pro¢ se v CMH nepouiivaji
lavinové batohy pri heliski?
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Shrnuti laviny s vice paz..
zasypanymi a lavinové batohy s
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> Z dostupnych rozborl lavin je vétSina pripadu lavin s vice
zasypanymi je Castéjsi vyskyt lavin pri vystupu nez pri sjezdu
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> Priciny jsou stale stejné — nevhodné chovani v potencialné
lavinovém terénu, lavinova vystroj

> Systém RECCO je podle statistik vyrobce dobre vyuzitelny v dosahu
vyhledavace, ktery pozitivné reaguje nejenom na RECCO, ale napr.
i n@a mobilni telefon

> Lavinové batohy se velmi dobre rozsirily mezi skialpinisty a freeridery
a dobre funguji ve ,vhodnych lavinovych podminkach®
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