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; central alpine sectors. The danger level 3 - considerable was often issued between the

ABSTRACT: Winter 2013/2014 in Italy was the second warmest since 1800. At low elevation it was characterized by frequent as well as abundant rainfalls (>362% above the During December and January the snowpack was composed, at its deepest levels, by persistent weak layers and slippery interfaces covered by subsequent heavy snowfalls which led to a A critical avalanche situation prevailed for an extraordinarily long period along all the Alps. Spontaneous avalanches reached
average value for the reference period). At high elevations (above 1500 m a.s.l.), on the other hand, the winter season recorded remarkable amounts of snow on the Ttalian side of the Alps: short but intense period of instability (several provoked avalanches). As such weak base was covered by fresh snow, it no longer exerted any influence on the triggering of avalanches. mountain huts, ski slopes and ropeways as well as roads and small villages. Avalanche protection measures were severely damaged and
exceptional values of show cover, up to more than 800 cm, has been cumulated at 2000 m a.s.l. (around twice the long-term average) and fresh snow fell for single event up to 150 cm/24 h. Subsequent snowpack instability was first focused in the uppermost snowpack layers due to the weakening effects of further periods of precipitation and finally was extended to the whole artificial avalanche release, in spite of their extensive use, were not always satisfactory in reducing the risk. Several insights arise
thickness due to the exceptional overload and percolation of liquid water. from this recent experience.
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Fig. 16 - snow falls periods (in blue) by winter decades.
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the regional road n°. 44 near Arabba village
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Fig. 6 - main area of the Italian Alps, homogeneous

The analysis shows values above average reference (1975-2009) for the cumulated HN values (Fig. 8:

forecasting zones (black) and regions (red).
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Fig. 27 - national road n°. 50 at Passo Rolle locality

interrupted the 16™ Mar. 2014 by several large

m M omomomoeoEowow 3w T s oz o3 3 ozo3owow ow s - o g S A : - h . d medium full-depth and gliding avalanches -
M : & o o o o D & & o o o = 5 : E : ; _ = : B o Flg 26 - Pointe ValleTTanor'davalancheofThe 14 Fig. 30 - Courthoud powder cloud and wet snow ana meaium P 9 9
, , , , , , avalanche observations (avalanches present, versus avalanches absent), has shown the highest S83§58888EEEREEE | A ARG AR A . N I oue P : Solomites - eastern Alps (Trento Province) -
2013-2014 winter is defined as "extreme or rare" for its snowfall amounts. Only the 1950-1951 winter shows higher values - (valt and cianfarra, 2014).. , , P CEENRESFAaS R E T A Ed RS ARE RS T TRE e eb. 2914 which heavlly strike the woods of — avalanches deposit area (western Alps - Rhémes Valley - ooty msrene oot Sevee et Aot
VGIU e since 1980 - (Fl g. 19). = R = Q= W ST = Saint-Rhemy-en-Bosses (western Alps - Valle Aosta Valley Region) which almost reached (20 m) the  Fig. 32 - mountain hut «Agostini» severely dameged, province, 2014] Many main mountain passes were
| d'Ac?sTa Region) - [courtesy f“"a'““‘:he Forecasting Proussaz village (16™ and 17" February 2014) - [courtesy  the 24" Feb. 2014, by a powder cloud avalanche in the closed ' due Tc; avalanche danger for several days
ITALIAN ALPS Fig. 8-56(150!’?(1' cumulated HN WESTERN ALPS a CENTRAL ALPS b EASTERN ALPS c o . . . . ' Service Aosta Valley Autonomous Region, 2014]. Qg?:]nche Forecasting Service Aosta Valley Autonomous Region, d'Ambiez valley (Brenta Dolomites - central Alps - (up to a maximum, in the Dolomite area, of 83
: on the Italian AI.pS [SAT 3,00 jrzz By examlnlng The dally ObSQf‘VG?'O"S da1'a (Flg. 20), LlSIﬂg ?he AINEVA S MOdeI 1 COdeS (maﬂy ! Trento Province) - [courtesy Avalanche Forecasting Service days) , I
i Index] for the period 1920- ; S I W . : . . . . Trento Autonomous Province, 2014]. Red arrow point to the .
| 2014 [after Valt and Cianfarra, . et L 1 medium-sized avalanches - cod. 3 group L1 single large natural avalanches - cod. 4, group L1) it is ¢ avalanch | second floor. Compare for scale
" E 0,00 T — M 1. R 1.. . 1.. . .
20141, g § !___'ﬁ[ : : . e anagement of avalanche criticalities
T . 3 100 o AVAEANCHE ACRUT S 0 SNOWICOYER URATION observed that along all the winter season was characterized by spontaneous avalanche activity and = J ST : . : :
2L S o i L] § q 200 ; . . . N . o . 2o The management of avalanche criticalities was carried out by local avalanche commissions or by groups of professional in close
: ol 1 L 1 1 1 1 | 1 | Yy — L : ‘ i especially during the periods: 27" December; 7" January; 2“-6" February (intense snowfalls): | s , , , , . , , , ,
: 5 & & &8 &8 5§ B 3§ & g3 5 &8 § &8 &8 5§ & & B g § TR T T TN T BEPA3SSs; A . b e o b e . — | i collaboration with the forecasting offices. Those activities were mainly observations, data collection, local forecasting,
-33 @ 3 R g = = a b= =2 wm 5Al — Quart0.25 — Quart0.75 - Perc0.1 -—-- Perc0.9 wem 5A] —— Quart 0.25 -—— Quart0.75 = Perc0.1 === Perc0.9 §'1 - I/T j - t ah/--“—uu-*  EEETEES RN 16 -24 Febr‘uar‘y (SnOWfO”S ar\d Wlnd): 10 -16 Mar'Ch (ma\lor' rise 'n *emper‘a*ure): 5 -13 Apf"l M ° ° °
5 8§ 3 &2 & 5 & 8 & 3 TR N LTLEEEEY ) g . b o , . Fig. 21 - danger level evolution during the winter season for the 7 monitoring and management interventions. Loose dry snow avalanches or surface-layer slab avalanches were handled properly
—th) OG5 — ONRDTE - Perc 0.9 Fig. 9 - Seasonal cumulated HN SAI Index on the western Alps, Fig. 10 - Seasonal cumulated HN SAT index on the central Alps, Fig. 11 - Seasonal cumulated HN SAI Index on the eastern Alps. __._..,.. 1 ( 43 (ﬂew rise in 1.ernper‘c'r'."'lr‘e)' 20 -22 AP"'" (SﬂOWfG"S). The sponta“eous ClVClIClnChe GC'“V'*Y can be avalanche bulletins (47 AINEVA's forecasting zones). d . I d l d oo o l . . . h . d d . h ” s o pe
he SAT index was hicher than the 3rd auartile ard o th e AT Tnd . e | . _ and timely (road closures and artificial triggering) if the scenario was easy to detect and monitor (heavy snowfall, significant
gher than the 3rd quartile and for the e ndex was the second from 1930 onwards, preceded The SAT Index was higher than the 0.90 percentile, confirming r - com Gr'ed Wl"'h .'.he number' Of GVG'O"Che GCCldenTS
period 19832014 It was only lower than 2008-2005, 2003-2004 only by 1336, and by being higher than the 0.90 percentile this the this winrer seasonmay be classified as a “rare and extreme®, e ¢ fF &8 R 8 R W par . ) L ogth oepth . th . . : . N, oRth g th wind activity with slabs formation). However, due to frequent poor weather conditions or too high HN amounts, employment and
and 1985-1986 winters. [after Valt and Cianfarra, 2014] winter is classified as "extreme or rare”. [after Valt and Cianfarra, like winter 1950-1951, which recorded an higher value. [after Valt e aptiApRy S EaNech 3ty cumuaied WY The hlghCS"' concentration Of GCClden'l'S OCCUf'f‘Cd : 26'-27 DCC .o 5 J an. (dur'lng a SﬂOWfG” mlxed WI‘I'h f'a"\), 2b"-26 J an. (af?er a
2014] and Cianfarra, 2014] e = e o . . " y " . . . effectiveness of such measures were, often, hampered. Full-depth avalanches or gliding ones have been poorly managed as the
] ] SﬂOWfG” Wl"'h Wlnd): 6 Feb.: 2“and 16 Mar. (SﬂOWfG"S Wl'l'h Wlﬂd) - (Flg. 20) - (Valt and Cianfarra, 2014; A.A., Servizi Valanghe AINEVA, 2014). . o . . .
Fig. 12 - In the western Alps, the cumulated HN value was higher than the average reference (between November and February). In the Central Alps, the cumulated HN value was Fig. 19 - Avalanche activity index compared with snow cover scenario was more difficult to detect, forecast and monitor (due to the exceptional HS). The only most effective management
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