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After a month of low snow levels that hovered mostly between 2 and 4000 feet ah@dQLd@hes of snowfall,
theApri |l Fool ds rain event and 20%mbesténdeih® ApriviHproduced g t h a't
freezing levels reaching®000 &4 in the central WA Cascades and@y rainfall totals ranging up to 5to 7

inches near Stevens and SnoqualRassesA verysignificantavalancheycleresultedin the Pacific Northwest,
including 610 foat slabs releasinffom controlwithin the Crystal Mt ski area, 120 ft. natural slab®n the higher
elevation east slopes of Mitood,and these large wet slathat originated in the Old Faithful slide paths and
blocked the U highway corridor at Stevens Pagbe slides included both controlled and natural releases which
damaged a blower and closed the highway for much of thdrdegsponse to thenticipaed warmingand

increasingly heavy precipitation, the NWAC had issued avalanche watches and warnings that begara the 28
March and culminated on the™3and 3% when extreme danger was forecast above about 4000 feet. The
associated danger roses shaw the lower left corner of the phoitadicate the anticipated dangers for the time
frame of the slide occurrences. NWAC staff worked long and hard withribeds of the Northwest Weather and
Avalanche Center (FOAC) boaashdWeb Collectiveof Seattleto design and implemettiese graphical

depictions of avalanche danger by elevation and aspect for any of up to 13 different regions. In addition to
introducing thedanger roseindicating the highest danger levelthrearea for the dapoppingup with amouse

over of any regionother web site enhancements during the past year inciudexrbile version of the web site,
hourly data graphsjsual highlighting ofregionshavingsimilar avalanche forecasts tire main mapnouseover,

along with a dailydanger trenérrow. Photo by Mike Stanford.

b e



TABLE OF CONTENTS

(O00 1YL=l o 0 To] (o o] (=10 [1 53R 2
A MESSAGE FROM THE DIRECTOR ...ovttittiiiiiii e eeeeeeeeeeee ettt s s emnsaee s e s e e e e e e e e e eaetaababasmmnesesbaranas 6
NWAC MISSION STATEMENT oottt e e e e e e e et e et reeeeese et et e ae et s e s s ssmntas e seseeessesarenes 8
OPERATIONS SUMMARY .. iiiiiiititiiit it eeeete et e e e e ettt e ettt e et e bt e seseeeaeeseesesbbransesessssababbaa e seseeesanas 9
INFORMATION EXCHANGE .....oottttiiiiiie ittt ettt ettt s e et s e s e e e e e e e e e eeesa b e b bmnmreeesbababa e aeeeeas 10
201611 WINTER WEATHER AND AVALANCHE SUMMARY ..ottt e e eevvavaees 12
AVALANCHE ACCIDENTS AND TRENDS .. ..ottt ceeetie ettt mmmes st e s e e e e e e e e e eesanenes 24
US ANd NOIrth AMENCAN STAtISICS.....ciciii i ceeee e e e e et e e e e et e e e e eeeneetaa e e eeeraaanns 24
[N LoT 1 YT ) = L) (o PPt 25
PRODUCT DISSEMINATION AND USAGE ..ottt ettt e e et e e e e e anes 29
Selected FOAENWAC web site traffic statistics: 199009...........cooiiiiiiiiiiiii i e e e e eveeene e 29
2010 1< 1 1O RTTTTRN 30
20 I T TRTTRN 31
[ L0 L@ 1 1 ] R RRTRRN 34
LRSI Y LT 1 O T 35
American Avalanche ASSOCIAtiIoN AWAKA..........cuuuiiiiiiiiii e e e e e rmme e e e et e e e s e et e eneeeesssnen 36
WEATHER STATION NETWORK ..ottt ettt ettt ettt st s s e e e e e e e e e e e aea s et e b mmmreresbaban e as 37
FOAC AND OTHER PRIVATE SUPPORT ..ottt eeeetee ettt e s e e e e e e e e e reaanenees 42
NEW WEBDSITE. ...ttt eeee et e e e ettt e e e e ettt e saaeseeseaban e essetansaesessrnmntanseeseeranseeeesd 42
Technological Advances in Avalanche Information Sharing.............ccccceevveeeei s veeennnn 44
CT ISR oF- L1 To I=T o] o] o= 4o 0 -~ PSPPSR 44
VAV=T o= o] o] LTor=1 (o] o - T PO PP PRTTP 45
SMArtPhoNe APPICALIONS. .. ...eeiiii ittt eeme e e s et e e e e e bbb e 46
Social Media APPICALIONS........uiiiiiiiiiiii et e e s smmee s sennneeeeessnnnneeeessnn BT
Northwest Snow and Avalanche Workshop, 2nd Edition.............ooooiiiiiicci e 48
ST AN T2 P UUUPOPRPR 49
SNOWDASH 2000.... .ot reee e e e e e e e e et n——— e ettt e etatt e aaaneaeeraaaaans 50
V=T (=T 2 O O PO 50
] Lo AT o =1 | B2 5 PSSO 51
L@ 11 gL g e 17> Y (=0T U ] ] Lo T PSSP 51
NWAC BUDGET AND FUTURE ...ovtitiiiiiiiieceeeeeeeet ettt et e e e e s taeea e e e e e e e e e e ee ettt smmme b e e e eeeeeeas 53
LI LT O I A 58
THE LAST WORD ..ottt ettt e e e e see e e e e e et e e e e e e aa e e e s seemeetaa e e e seaba e e e e e sban s saneeeseerannnss 58
LIST OF ACRONYMS USED ...couiiiiiiiiii it eeeee et et e e et e s e e s et e e e e s et e e e s eenmeesaa e eseeaaaneeeeeerans 59



List of Figures

Figure 1. Looking upslope at the Morning Star Peak accident site. Photograph taken on 6 December 2010 by

L)YV T aTo I o Tt ol o] a0 £T=T o EO PP PP T TRSTT R OPPPPP 12

Figure 2. GOES West infrared satellite image from 1000 PST 12 December 2010 showing origin of moisture from
SOULNEIN TALITUGES. ...ei i ettt et e e e e st et e e e s s bbb e nb e e e e e e e s st be e e e e e e ansbbennteeeeeeennnnbes 13

Figure 3. At Hurricane Ridge. Photograph taken 31 December 2010 by Greg Halberg.............ccceeeuuee.. 13

Figure 4. GOES West infrared satellite image from 1000 PST 16 January 2011 at the time Timberline was
receiving the heaviest PreCiPItatiON.. ... ... ieees e s eeeeae e e e e e ereeeeeeeerenssesaeeerreraaeaeeas 14

Figure 5. Climax avalanche at Hurricane Ridge. Photograph taken on 18 January 2011 a couple days after the
heavy rain event. Photo by Greg Halberg..........coeiiiiiiieees e e eeree e e e ee e 14

Figure 6. Photograph from KOMO TV helicopter the day after the Red Mountain accident showing where the
cornice appears to have broken in the lower lefttardyear left behind on the summit...................cccoceee . 15

Figure 7. Mt Rainier behind Rampart Ridge during the Camp Muir wind event. PhotogrBgugyaniell.....16
Figure 8. Looking dowthe Mt Cashmere avalanche path. Photograph taken 7 March 2011 by Mike. Millé&i7
Figure 9 Old ski tracks are visible on the bed surface of this explosively triggered avalanche at Mt Baker Ski
Area. Photograph taken 6 March 2011 by GWYN HOWAL...........cooiiiiiiiieeriie e 17
Figure 10. Note person in lower right at Mt Hood Meadows. Photo taken 11 March 2011 by Ron.Martinl7
Figure 11. Avalanche path where it descended into the tree band at Cowboy Mountain accident site. Photo by

L= 1020 1Y, [ T 0 S 18
Figure 12. Mt Hood Meadows avalanche debris. Note the 2 skiers one near the center and one in the lower right.
Photo taken 1 April DY Paul KIBIN...........ouiiiiii e e e e e e e e e e e e e er e e e e e e e e eeneaeannnnas 19

Figure 13. Blower caught in an avalanche at Stevens Pass. Mike Stanford photo, 31 March.2011......... 19
Figure 14.Some of the blower damage from an avalanche at Stevens Pass. Mike Stanford photo, 31 March 2011.

.................................................................................................................................................................. 19
Figure 15. Bear Pit crown. Bto taken 2 April 2011 by ChrisS MOFIN.......cccoiiiiiiiiiiiereiee e 19
Figure 16. Looking down the Bear Pit path. 2 April 2011 photo by Chris MOrin...........cccoviiieceniiiieen 20
Figure 17. 500 mb height contour map for 400 PST 15 APril 201 1.......ccoiiiiiiiiiiieaniee e 20
Figure 18. Height of snow (HS) for selected NW mountain sites for-201Q season...............cceeevvvvvvveenennn. 21
Figure 19. Crown on Knob 1 at Chinook Pass. Phtotgraph taken 10 May 2011 by John Stimberis........ 22
Figure 20. GOES West infrared satellite image from 800 PDT 15 May 2011............coovvviiimemrreeennnnnnnnnnnnn. 22
Figure 21. Noth Cascades Highway below Ruby Mountain. John Scurlock photo on 14 May.2011......... 23
Figure 22. Captain Point near Stevens Pass. Mattheton photo 14 May 2011.............ccoeevvviiviicemeeninnnnnnn. 23
Figure 23. NWAC avalanche warnings by month using records since.1993.............ccccceeeee e, 23
Figure 24. NWAC avalanche warnings by season SinCe 1993..........oocuiiiiiieace i 23
Figure 25. US annual avalanche fatalities by year, THBL............cccoiiiiiiiieeiiien e rmeee e 24
Figure 26. North American Avalanche Fatalities by year, 18BBL..............occouviiiiiiiiimiiee e 24
Figure 27. Annual US avalanche fatalities by activity Category..........ccuuveiiiiiiceniiiiee e 25
Figure 28. NW avalanche fatalities by month, @A L.........cooiiiiiiiiiiiiiieeeie e 25
Figure 29. NW avalanche accidents and fagaliby month, 199@011...........cccoiiiiiiiieiiiimniiieeee i 26
Figure 30 Northwest Fatal Avalanche Accidents by danger level, 3ZBBBL.............ccccooeveiieieiiieeee e, 26
Figure 31. NW Avalanche Fatalities by season, IBBDL...............ouiiiiiiiicceeiiie e 27
Figure 32. Fatalities caused by natural disaster in Washington State20B80.................cccevvvviieeeeeeeeeeeeennnns 28
Figure 33. Data and forecast product dissemination by year; A@BB.........cccoeeeeeeeeiieiiiiieeere e 29
Figure 34. Annual plot of weekly page views (in millions) on NWAC web site, 2008................cccvvvvvvnnnnen 30
Figure 35. Unique web site Visits/Week, 2BBBLL..........oouuiiieeiiiiiiieeeiiee e et e e e et ereereee e e e s nbbee e e e e e nnnenes 31
Figure 36. NWAC Web site traffic analysis, 20B0LL...........ccooiiiiiiiiiiiieen it reeee e 32
Figure 37. A merging of theorists and practitioners. ISSW 28tj0aw Valley, CA. Photo G. Ferber........... 36
Figure 38. Rich Marriott brings his wit and recollections to the Honorary Award proceedings. Photo by Kenny
L= 10 01 PP PRSPPI 36
Figure 39. The AAA website lists all of the Honorary Membership Award recipients since.1981............ 37
Figure 40. NWAC weather Station NEIWOIK.............ui i 37
Figure 41. Erecting the new Washington Pass base weather station on 1 October 2010. Liberty Bell Mountain in
the background. Photo by NWAC forecaster Kenny Kramler............eeeeeeiieiaamiiiiiiiiiieeeeeee e e eeeseeeeeeeeeees 38
Figure 42. The same scene as the previous photo in April 2011. Photo by Washington State DOT avalanche crew
MEMDET BIraNUON LBVY ... .ttt ee ettt ettt ettt e e e e e e e e e e s samteeeeaaeeaaaeeaeaeesaaaamnneaeeaeas 38

4


file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854919
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854937
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854938
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854939
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854940
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854941
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854942
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854944
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854950
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854950

Figure 43. Rimed total snow gage at Hurricane in December 2010. Photograph by NPS employee Mark

L 10 T a0 T30 T 1 o TR 39

Figure 44. NWAC forecaster Kenny Kramer replacing the total snow gage at the Crystal Mountain base site on 7
January 2011. Photo by Garth FEIDEI.........oii it 39

Figure 45. Blown over 24 hour snow gage on 17 January 2011 at Schmidt Haus at Stevens Pass. Photo by John
[ TS 1 (= TSP PPPPPRRTTT 39

Figure 46. Camp Muir wind instruments on 23 January 2011 by Georg Klein. Severe riming extending into the
direction of the prevailing SW winds have mostly melted off the wind dinedid still mostly envelop the

unheated wind speed sensor (right Of PhALQ)............eiiiiiiiiiee e e 40

Figure 47. NWAC weather station gnome Mark Moorekirgy on Mt St Helens datalogger on 2 February 2011.
This datalogger is indoors which..i.s...how..we..l.i..K@& 6em!
Figure 48. Camp Muir weather instruments in mid May. Photograph by Amar Andalkar........................ 40

Figure 49. View in fair weather from tl@amp Muir video camera with the Muir snowfield and Tatoosh Rdrige.
Figure 50 FOAGNWAC home page; mouseover of a colored region produces a popup of two daily danger roses

for the indicated region. Mouse clicks of the region results in detailed forecast display.............cccccceeeneeee 42
Figure 51. NWAC avalanche danger rose, introduced in the 2010/11 winter...........ccccoevcceemvcvieeeenennnnnn . 43
Figure 52. Sample NWAC geographical avalanche danger rose dispéagloped by Ben Kane and Michael
LT | =T o A PSSR SOSOPRRPPY 44
Figure 53. Avalanchenorthwest web site display of avalanche accident and other avalanche related infdéEmation
Figure 54. Data entry screen for the Current Weather module.............cooooiieeei i, 46
Figure 55. Initial observation entry screen of ULLR smart pR@IPE. a........cooeviiiiiiiiiiiecce e 46
Figure 56. Sample plotted snowofite after data eNtry...........ccooivviiiiiiiiiccce e e a7
Figure 57. Vetfest 2011 start line at Alpental. Photo G.Ferber.............oovviiiicceciii e, 51
Figure 58. NWAC' Pr oj.e.ct.ed.  EX.1l1l..l.ncame. ... 57
Figure 59. NWAC' Proj.ect.ed. . FEYX.L1l. . . EXpens.eS ... 57
List of Tables

Table 1. Mt Rainier Camp Muir winds on February 12, 20L1..........cooooiiiiiiiceceee e eeee e e e eeaans 16
Table 2. Annual US Avalanche fatalities by state, 298B1..............coooriimiiiiiiccceee e eeee e 28
Table 3. 201dL1Avalanche Education efforts by NWAC & FOAC staff............oovviiiiiiiiccciiiii e, 34
Table 4. NWAC avalanche edatton efforts by season, 199G thru 2010011.........cccccoeiiiiieiiiiiivieeee e, 34
Table 5. Sources of Funding for FY11 and FY12; Total direct and indireding............c..ccoecvveveiiiiccennnnee 56


file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854962
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854962
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854963
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854964
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854964
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854965
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854966
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854967
file:///C:/Users/nwac/Documents/coop11/Temp%202011%20report/NWAC_Annual_Report_June_2011.docx%23_Toc294854968

A MESSAGE FROM THE DIRECTOR

Wow, what a remarkable yet sobering year. At times it was saddening and frustrating

with four avalanche related fatalities recorded in Washington. At other times it was
exciting, challenging, rewarding and tiring, as the winter varied from developing La

Nifia to La Nada to strong Ra and beyond. Some maximum seasonal snow depths of

our robust snowpack overall were not set until late April, regular daily forecasting did

not end until April 2%, and special statements and warnings continueliiinto May.

While it was full of technological advances for the Avalanche Center in information
communication (enhanced web site with new danger rose, data graphs-dag data

recall), enjoyment of these improvements was tempered by the real potential for losing
bothfederal and state funding of the NWAC due to budgetary cA#tb®ughthere has

been some limited recovery (see the Budget section), the resolution of this dilemma at the
state level is stilunder legislative discussias of this writingBut at leasttate general

fund support of NWAC has been restored in both House and Senate versions of the
biennial Washington State budget®ih bi I | t hat may meet with
end. However, ith continued federal funding from the administering agenoygst

Service) contingent on a stable and long term funding tvaseall cooperatorsfuture
NWACviability remains an uncertain proposition.

In any case, after a long summer of fire weather work interspersed with a lot of
forecaster, developer and FQAeffort on the whats and hows of our new danger rose
application and other web site developments, the early fall of 2010 provided a good re
introduction to wintertime issues through staff attendance of a most interesting
International Snow Science Workgh2010 at Squaw Valley, CA. After this meeting
stimulated our senses and synapses with a host of snow and avalanche discussions,
NWAC staff plunged further into the operational integration of danger roses with the
aval anche f or ec astm®nalfallihseumentatiowdneweatvee r o ur
station maintenance schedule allowed. After installing a new and relocated base weather
station at Washington Padsiccessed via DOT radio link from several ridge repedters

this stationproved to bex most reliable ad useful site, operating mostly flawlessly for

the entire winter. Other early season instrumentation work focused on repairs of sensors,
lines, & data loggers at White Pass, Crystal Mt, Snoqualmie Pass, Stevens Pass (Grace
Lakes) Timberline Lodge and Mt bl Meadows.

After intermittent snows in late October and early November increased ilataid

November, NWAC began the daily forecasting season somewhat hesitantly in late
November, fearing for what could be an unusual winter season associated wittya high
advertised and potentially robust La Nifia driven winter. However, seasonal forecasting
being what it i§ highly variable and always debataBl¢he early winter thru mid

January did not seem to be too much out of the ordinary, with reasonable to a leit abov
average snowfall coupled with several rather normal heavy rain events. But then
everything changedéfirst shifting toward
sustained westerly flow that finally corroboratid long range forecasts that NWAC

anp

dr i

and NWSdrecasters had been championing since the fall. In 8hord o | and wetéand

boy was this on the money!



In late January into about miBlebruary, a split flow alternating with a building upper

ridge offshore diverted or weakened most incoming storm energy for much of the period

and had many fol ks grumbling about the | ong
wintero. But even during this timéd, the corr
upper ridge over the Gulf of Alaska or an increased and variable westerly flow into the

regiond did mimic those flows most commonly associated with iEI] ferdase sibling.

After an unusually wet Martin Luther King holiday, wet even by PNW standards, the

remainder of the wintér which extended well into Méyset a variety of records for

being one of the coolest and snowieshiany yearsThe prolonged moderate to strong

westely flow that impacted the region for most of the Ma#giril time period seemed to

vary only by the date, with forecasters hard pressed to find the end and beginning of the

500-mb weather chart loogConsider the following interesting factoids for the 2a10

winter season (October to May):

1 The average freezing ledeB,490 fd for Quillayute (Fork® north-central WA
coas), WA for April, 2011 was the lowest of ANY month since March of 2009
(2,150 ft).In fact, the average Forks, Weezing levels (twice/garadiosonde
launches) for the 2010/11 winter peaked in January at 5,310 ft, and then began a
significant cooling decline through April

1 The WSDOT recording station at the Schmidt Haus, Stevens Pass, WA recorded
the most April snowfall86 inches)since reord keeping began at this location
over 60 years ago

o April was also the ¥ snowiest month (84 inches) of any April ever for
Snoqualmie Pass (3000 ft). The snowiest April av&noqualmie Pass
occurred in 1955 and totale®l inche® which was preceded lay221
inch March total.

1 Several NWAC weathstationsreceived their maximum monthly snowfall for the
season in April (not even a winter month)

1 The abnormally large and prolonged duration of winter into spring also delayed
the normal reopening of both th€hinookCayuse and the Washington Pass
corridors by several weeksorméravi t h Cayuse not Mandeni ng ur
Washington Pass on May 25

1 While normally a very difficult development due to higher sun anigleger days
and resulting strengthengnradiation effects, many NWAC mountain weather
stations still achieved their seasonal maximum snow depth in late(theri29"),
with someaetesting but not quite achieving these lofty leaglainin early May.

With a prolonged period of cooler thannmal weather following the warm and robust

MLK crust, significant faceting and snowpack weakening occurring near this crust
region became a major conceasincreasingly heavy loadingasapplied to this layer

in later February into April. While no singktorm produced deep slab instability,

several produced some isolated but very large slide releases down to this old facet/crust
combo (e.g., Mt Hood Meadows, Crystal Mt, Mt Baker) along with abundant human
triggered releases that produced a fatality aedexal accidents. However, intermittent
surface hoar development also played an active role in frequent avalanche activity from



the later winter into early spring time frame, along with just lots of snow, and
intermittent strong winds that loaded weakearst snow layers.

Now that we have had some time to reflect upon the season past we are sobered by the
number of accidents that did occur but thankful that our unusual snowpack development
(deeply buried persistent weak layers) did not result in moreié@gjwr fatalities.

However as of this writing, danger associated with the very slowly settling and stabilizing
winter snow is far from over, and we will need to be vigilant and observant over the next

month or soéespecially (ddreleay summerlike@) Nt er mor e

weat her for more than a dayéas the potenti al

large. But with public safety as our mission, and sufficient funding to monitor and inform
recreationalists and cooperators regarding the udifog snowpack May into early June,
we hope to minimize any more avalanche involvements.

Looking further into the future, we are excited about several technological and

educational advances and cooperative projects that appear likely before next winter
ssassonéall of which should help communicate
and efficiently. Such developmentayinclude automatic GIS mapping of danger levels

and avalanche occurrence data, enhanced mobile phone apps that allow for relatively

instant avalanche related information exchange among users, cooperators and
forecasters, and a new search function for
thanks to all for your most important support and usage of NWAC products and services.

iMark Moe@rpirectod May 15,2011

NWAC MISSION STATEMENT

To reduce the impacts of adverse mountain weather and avalanches on recreation,
industry and transportation in Washington and northern Oregon through data collection,
forecasting and educationhis promotion of public safetis accomplished by providing
cooperatng agencies and the public with:

E  Mountain Weather Data

Mountain Weather Forecasts

Avalanche Forecasts

Education

Applied Research and Technology

M MM mem

How to getNWAC mountain weather andavalancheforecastinformation:
http://www.nwac.us

206-526:6677 (Seattle Hotline)

503-808-2400 (Portland Hotline)

How to reach udor other information:
Northwest Weather and Avalanche Center
7600 Sandpoint Way NE
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http://www.nwac.us/

Seattle, WA98115
206-526-6164 (officeunlisted; 206:526-4666 (messages)
nwac.sew@noaa.gov

OPERATIONS SUMMARY

Forecast staff at the NWAC are employed by the UStaRest Service from
approximatelymid-Septembeto mid-June.The following is a summary of the main
NWAC tasks during the three distinct partdtué operationateason:

Fall Seasonmid September to mid November):

Tlc Tlc

Tlc

[T [TIe [Te [T

Plan for upcoming season, discuss priorities and implement changes for better
operation and enhancedoductsand services

Prepare cooperator agreements adhohinistetbudgeary and fundingtemsas needed
(ongoing through season)

Attend and provide input and/or instruction at the International Snow Science
Workshop (ISSW), Regional Avalanche Center Megs, Northwest Snow and
Avalanche Summit (NSAS), and National Avalanche School (NAS).

Office preparation especially of forecasting and weather station computers.
Weather statiomstallationupgrades and repairs.

Preliminary mountain weather forecastiog ski areas and highways (WSDOT).
Issue special public avalanche statemésyscial conditionsas needed to highlight
developing avalanche danger.

Winter Season(mid-November to midApril):

E

Tl¢ Tl¢

[T¢ [Te

Provide daily mountain weather and avalanche consultatiosis eireas, WSDOT
crews and other cooperating agencies, starting at ~3 am, 7 days a week.

Prepare and disseminate twice daily public mountain weather foracastsariety

of daily avalanche forecast produ@tslays a week; provide updates and special
statements as necessary.

NWAC weather station repairs; ensure high quality automated hourly data via the
NWAC web site.

Gather snow pack information first hand and from others; integrate into avalanche
forecasts.

Provide avalanche awareness presentatiotimasand staffing allow.

Prepare and update web site pages with accident and snowpack statistics, and other
educational information on weather, snowpack and avalanche awareness.

Spring Seasonmid-April to mid-June):

E

Continue to provide mountain weatlgerd avalanche consultations to cooperating
agencies, such as WSD@vValancherews at Washington and Cayuse/Chinook
passesluring their time of spring reopening
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Issue special avalanche stateméatshe publicas necessary.

NWAC weather station upgradesrepairs; continue to provide quality data via the
NWAC web site.

Prepare for and host annual meeting; prepare and issue annual report.
Planbudget and overatiperations for next season.

INFORMATION EXCHANGE

Incoming Information

Through the winteNWAC forecasters rely on incoming information and data to make
assessments of current mountain weather and avalanche observations. This information
comes from the following sources:

E

Observer Network: The duty forecaster at the NWAC receives at least daggther

and avalanche observations via telephone fpoofessional ski patrols atostmajor

NW ski areas, WSDO&valancherews, andNPSobservers at Hurricane Ridge

the Olympicsand Paradise on Mt Rainier. Updated observations and forecasts may be
exchanged several or more times/day as the situation requires.

Backcountry Observations The NWAC makes as much use as possible of available
back country snow and avalanche observations via phone callsnamitiraessages,

the FOAC Snowpack Information Exchang@nd sources on the Internet such as
TurnsAll-Year.

NWAC Weather Stations: The 44 NWAC weather stations at Hurricanedeid
(Olympics)and in the Cascade Mountains proviaeirly temperature, relative

humidity, wind, precipitation and snowfall information automatically via phone, radio
and Internet connections.

National Weather Service:NWAC staff hasaccess to all productad expertise of

the National Weather Service Seattle office, including their AWIPS (Advanced
Weather Information Processing System) computer systéch displays forecast
model output, radar, satellite imagery, radiosonde information and surface
observéions

Outgoing Information

The NWAC distributes mountain weather and avalanche information via the following
means:

E
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Phone Consultations at least once daily with most ski areas, DOT avalanche crews,
and observers at Hurricane Ridge and Paradise. Gatsn$ may increase to

multiple times/day during periods of rapidly changing weather and avalanche
conditions.

Public Avalanche ForecasHotline PhoneRecordings in Seattle and Portland. See

Product Dissemination section for more information.


http://www.avalanchenw.org/info_exchange.html
http://www.turns-all-year.com/cgi-bin/yabb/YaBB.pl

TI¢

TI¢

Internet: Visits to the NWAC web site for a variety of forecast, data and other
mountain weather and avalanche information products have greatly increased over the
past few years. See Product Dissemination section for more information.

NWS Seattle Weatherwire Summay NWAC avalanchdorecasts are distributed to

the media and commercial vendors via the NWS Weatherwire service. NWAC
forecasteralsoreqgularha dd an @A Aval ancheodo section t
nationally distributed NWS Area Forecast Discussion (ARDB@pct during periods

of Avalanche Watches, Warnings, and Special Conditions.

Search and Rescue Assistanc&he NWAC provides weather and avalanche

forecast assistance to County Search and Rescue teams when requested.

NWAC mountain weather station data Data for NWAC weathestations for up to

the past 23ears is available upon requeStich informatiormaybe available
automatically via the web site during future forecast seasons.
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2010-11 WINTER WEATHER AND AVALANCHE SUMMARY

A Good Start Mid November tomid January: Several periods of heavy snow and a
couple of Pineapple Expresses were seen during the initial period of the winter. We
started our forecasting season on 24 Novemtier day before Thanksgiving Day. It was
tobealongseasonofearlymorrgys t hat did not end until

Thefirst avalanche fatalitpf the seasonccurred on 4 December when acsdimber

was killed by an avalanche in a steep confined gulliyloming Star Peakt 3100 feet in

the central Cascad. This accident occurred during a dry period that lasted from about 3
7 December. The NWAC does not have a nearby weather station but the Quillayute
soundings indicate a warming trend during that period.

Date Freezing Level
0400 PST 3 Dec 201 3000feet
0400 PST 4 Dec 201 5200 feet
0400 PST 5 Dec 201 6500 feet
0400 PST 6 Dec 201 7400 feet
0400 PST 7 Dec 201 7700 feet

The avalanche danger forecast issued by the NWAC on 4 December indicated a slightly
increasing moderate danger for the aré@vever, even with a relatively shallow snow
pack, an overall moderate danger with the steep rocky terrain traps was fatal.

Figure 1. Looking upslope at the Morning Star
Peak accident site. Photograph taken on 6
December 2010 byOyvind Henningsen.

Mother Nature seemed to think that the
Northwest needed a periodic Pineapple
Express this winter. The first came on 12
and 13 December with most sites near
and west of the Cascade crest gettir) 4
inches of precipitation following agpiod

of fairly heavy snow.

Precipitation / Snowfall (inches) fori813 December 2010:

Date Mt Baker | Stevens Pasgy Snoqualmie Pasg Paradise | White Pass| Timberline
8Dec |1.38/7 19/3 1.02/6 A7 /4 .09/1 0/T
9Dec |228/12 | .70/5 7515 .75/ 9 54/2 1.02/8
10 Dec| 1.76/14 | 1.81/13 1.79/8 94/11 | 1.68/M 1.58/12
11 Dec| .25/2 A21/2 26/1 A6/1 24 M 1.11/9
12 Dec| 1.64/4 2.88/10 3.23/6 241/1 | 1.36/M 3.05/0
13 Dec| 3.33/6 3.13/0 2.781/0 151/0 | 1.38/0 2.18/0
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http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Morning_Star_Peak_Avalanche_Accident_Summary_12-4-2010.pdf
http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Morning_Star_Peak_Avalanche_Accident_Summary_12-4-2010.pdf

NWAC issued the first series of avalanche warnings of the season at this time. Coastal
freezing levels rose to 96a1400 feet. Many natural and human triggered avalanches
were reported from both sides of the Cascade crest.

Figure 2. GOES West infrared satellite image
from 1000 PST 12 December 2010 showing
origin of moisture from southern latitudes.

A period of heavy snow came from about
Christmas to 30 December with 2 to 6

feet of snow. This caused us tousghe
second series of avalanche warnings for
the season with many reports of natural
and triggered avalanches at the ski areas
and from DOT crews but no serious
accidents. An avalanche with a 10 foot
crown was triggered with explosives at Mission Ridge26 December. A patroller was
caught but not injured on 28 December at Mt Hood Meadows. Another avalanche that
day was described at Mt Hood Meadows as #Afl o
tree damage. During a break in the weather toward thefehd year, NWAC received
this picture of an older slab avalanche that was partially covered by more recent snow
adjacent to new ski tracks. Sometimes a day or two makes all the difference.

Figure 3. At Hurricane Ridge. Photogaph
taken 31 December 2010 by Greg Halberg.

A couple more days of heavy snow in

the Washington Cascades at the start of

a warming trend was seen on 12 and 13

January. Snowfall of 226 inches was

seen near and west of the crest. This

started the third seesof avalanche

warnings that lasted tmid-January Ski

areas reported a fAsketch
R~ scaryo snowpack and DOT

Stevens and Snoqualmle had large colgda@valanches across the highways. A patroller

was caught and carried but not injued13 January at Crystal Mountain ski area.

This warming and warning period culminated in the second Pineapple Express of the
season seen on 15 and 16 January. Most sites near and west of the crest récBived 4
inches of precipitation mostly as ré@imimberlinewasthe winner (loser?) with over 10
inchesof watet

13



Precipitation / Snowfall (inches) for 1317 January 2011:

Date | Mt Baker | Stevens Pasg Snoqualmie Pass Paradise | White Pass| Timberline
13Jan| 1.40/10 | 1.56/10 2.78/6 2.27119| 1.77 /2 1.78 /2
14 Jan| 1.46/1 1.771/0 2.231/0 1.26/0 | .45/M 157/0
15Jan| 1.64 /2 1.44/0 14710 .87/0 .60/0 A7/0
16 Jan| 1.36/0 1.94/0 2.59/0 3.16/0 |1.75/0 3.44/0
17 Jan| 2.72/0 |4.88/0 3.82/0 3.08/1 |4.11/0 6.76/0

Precipitation intensities averaged over .5 inches per hour at Timberline for about a 12
hour period from 4 am to 4 pm on 16 January. Coastal freezing levels rose 1o 9000
10,400 feet with many natural and human triggered avalanches again reported.oThis als
resulted in a crust that became a bench mark for the Wwitiher MLK (Martin Luther

Figure 4. GOES West infrared satellite image
from 1000 PST 16January 2011 at the time
Timberline was receiving the heaviest
precipitation.

Figure 5. Climax avalanche at Hurricane Ridge.
Photograph taken on 18 January 2011 a couple
days after the heavy rain eventPhotoby Greg
Halberg.

A Drought Mid January to Mid February : We generally had droughturing this

period that made many of us doubt whether the hoped for La Nifia effects would ever
materialize. The drought shows up in height of snow charts (see Wrap Up section below)
especially at Crystal Mountain.

The second fatality of the season occumed. FebruaryWell-known and lovedocal

skier Monika Johnson walked onto a cornice on toRexf Mountairat Snoqualmie

Pass. The cornidailed and Monika was killed in the resulting loose snow avalanche.

The NWAC avalanche danger forecast was moderate for the aspect and elevation of the
accident at that timdout cornices are always unpredictable especially when coupled with
warming neathe time of the incident

Here is a table of weather data from the NWAC Alpental weather statnahpatrol
leading up to the time of the accident:
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http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Red_Mtn_Accident_Report-2-1-2011.pdf

Date | 540006 | ow a3120086 pr(3120086 n e w| Alpentalskipatrol comments from
temp. CF) (inches) (inches) accident report

25 30, 40 1.79 0 rain

Jan

26 35, 43 .02 0

Jan

27 40, 47 0 0

Jan

28 cooling all day 0 0

Jan

29 29,31 1.05 0 70 new snow summit

Jan winds

30 26, 31 .63 0 80 new snow summit

Jan winds

31 15, 27 .05 1 cool, clearing

Jan

1Feb | 7,20 0 0 cold, clear

We wonot try to draw significant concl usi

higher elevations, and the warming trend the day of the accideralhieywe been

factors but cornicéilures are hard to predict.
Figure 6. Photograph from KOMO TV
helicopter the day after the Red Mountain
accident showing where the cornice appears to
have broken in the lower left and her gear left
behind on the summit.
The aanual Alpental Randonee Ski Rally
(Vertfesbdescri bed bel ow

and
been

Ot her
renamed i

n

Mo n i

Periods of fair and colder weather were

generally seen early toid-February Surface and near surface facetadw over the
MLK crust became a February faéeMLK crust combination that was reported from
many areas and was a factor in many avalantiieaghout the rest dhe winterand
well into the springAn article that follows thipotentially deadly PWLgersistent weak
layer)combination at Crystal Mountain Ski Aréam its inception thruhe remainder of
the winterwas authored by Crystal Mt Pro Patroller Chris Morin sralailable orour

web site
Crystal Mountain, WA .

under Trackirg thE ldhpact afta Fad@@rust Corhbinatitin at

Some spectacular wind speeds were seen on 12 February at the NWAC Camp Muir
weather station at 10,100 femt Mt Rainier (speeds in mph):
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http://www.nwac.us/media/uploads/pdfs/CMT_MLK_facet-crust_combo_2011_Chris_Morin.pdf
http://www.nwac.us/media/uploads/pdfs/CMT_MLK_facet-crust_combo_2011_Chris_Morin.pdf

Table 1. Mt Rainier Camp Muir winds on February 12, 2011.

Time | Minimum | Average| Maximum
800 | 85 100 113
900 | 90 102 114
1000 | 91 103 114
1100 | 97 112 131
1200 | 96 114 135
1300 | 95 117 137
1400 | 105 128 152
1500 | 107 132 155
1600 | 83 120 141
1700 | 96 111 127
1800 | 97 112 124
1900 | 87 112 130
2000 | 59 83 102

Figure 7. Mt Rainier behind Rampart Ridge during the
Camp Muir wind event. Photograph by Doug Daniell.

By mid-Februarymany were singing the lack of snow blues and wondering what had
become of all the promised La Nifia snow. At about this time | overheard a conversation
at the local Martime watering hole:

Billy SnowCrystal: A You seen anyw oyfett?hbat La Ni fa sno
Jack Palance @A Nope. O

Bily: ASeems | ike it ainbét gonna happen. o

Jack: AWi nter aindét over yet. o

La Nifa Finish Late February through April: We |l |  wi nt er becausenlét over
Nifia kickedinto high gear in late winter and spring here in the maritime Northwest. The

22 February to 15 March period gave us an extentlgebrdod of avalanche warnings

and avalanche accidentsH¥i 20 feet of snovarrived in most areasear and west of

the crest.

Snowfalltotals(inches)for 22 February to 15 March 201ricluded the following

Mt Baker | Stevens Pasy Paradise| Timberline | Hood Meadows
220 149 166 118 138

On 29 February an off duty patrollerMt Hood Meadow®scapedvith a close call due
to a skilled partner.

On 4 March a snowboarder that was part of a film ptejes seriously injured on a

north slope orsrouse Ridg@ear Mt Baker at about 5400 feet. After a heroic evacuation
the crew later noted thall 7 factors of ALPTRUTh were present. The ALPTRUTh
acronym is the result of a study by lan McCammon that indicates that 92% of avalanche
accidents occur when 3 of 7 factors are present (Avalanches, Loading, Paths, Terrain
Trap, Rating, Unstable Snoand Thawing.
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http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Mt_Hood_Meadows_Private_Reserve_Avalanche_Accident.pdf
http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Grouse_Ridge_Avalanche_3-4-2011.pdf

The third fatality of the season was seen on 5 Martht &ashmereavhich is east of the
Cascade crest aeLeavenworth. A back country skier triggered the slab on a rollover
where recent snow had accumulated on the February-fisité€ crust. The victim was
carried into treewhere he sustained fatal injuries

Figure 8. Looking down the Mt Cashmere
avalanche path. Photograph taken 7 March
2011 by Mike Miller.

The accident report notes that the average
height of snow in that area was 250 cm
but the height of snow at the trigger point
was only 45 cm.

Figure 9. Old ski tracks are visible on the bed
surface of this explosively triggered avalanche
at Mt Baker Ski Area. Photograph taken 6
March 2011 by Gwyn Howat.

With all of the late February and early A
March snow accumulating on the Februa) #+
facet- MLK crust an enormouR5D5 Vi
(largest relative to path, and most
destructivelavalanche was explosively £~
triggered on 10 March at Mt Hood Meadows.

= xR ‘ ,7. 8 f = - / —
Figure 10. Note person in lower right at Mt Hood Meadows. Photo taken 11 March 2011 by Ron
Martin.
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http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Cashmere%20Mt%20Avalanche%20Accident%20Summary_3-5-11.pdf

The fourth fatality of the season occurred on the south or backsandfoy Mountain

near Stevens Pass on 27 March. The victim triggered a shallow wet snow avalanche that
entrained more wet snow and carried him into trees. The 20 year old snow boarder was
unoovered in 23 minutes but could not be revived despite over 1.5 hours of CPR.

Figure 11. Avalanche path where
it descended into the tree band at
Cowboy Mountain accident site.
Photo by Patty Morrison.

The third deluge of the ason
came on 30 March to 1 April
with most NWAC sites getting
2-6 inches of rain and with
Snoqualmie topping out at 8.5
inches. Coastal freezing levels
rose to 911,700 feet. This
caused the'Sshort period of
warnings at the end of March.

Precipitation/ Snowfall (inches) for 30 Marchl April 2011

Date Mt Baker | Stevens Pasg Snoqualmie Pasg Paradise | White Pass| Timberline
30 Mar| .36/6 131/6 2.39/1 186/5 | 1.26/0 2.45/6
31Mar| 1.95/13 | 3.48/6 4.17/0 2.83/3 |1.04/0 .87/0
1Apr |.63//2 1.86/T 1.93/0 1.14/2 | .68/0 35/0

Figure 12. GOES West infrared satellite image :
for 400 PST 30 March 2011 at the start of the [ 72
event.Note the large moisture plume originating f =
in more southern latitudes and extending into
the NW.

Another huge natural D5 avalanche was
reported on 30 March from Mt Hood
Meadows, once again releasing on the
February facet MLK crust.
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http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Preliminary%20Tunnel%20Creek%20Avalanche%20Accident.pdf

Figure 12. Mt Hood Meadows
avalanche debris Note the 2
skiers one near the center and
onein the lower right. Photo
taken 1 April by Paul Klein.

Figure 13. Blower caught in an avalanche at
Stevens Pass. Mike Stanforghoto, 31 March
2011.

Figure 14. Some of the blowerdamage froman
avalanche at Stevens Pass. Mike Stanfoghoto,
31 March 2011.

Large explosive control avalanches to the
February facet MLK crust were triggered
on 2 and 3 April at Crystal Mountain Ski
Area in their Niagras, Bear Pit and
Employee Housing paths.

Figure 15. Bear Pit crown. Photo
taken 2 April 2011 by Chris Morin.
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Figure 16. Looking down the Bear Pit path. 2 April 2011 photo by Chris Morin.

The strong La Nifia
conditions continued
with avengeance in
April. NWAC sites
near and west of the
crest received another
5.512.5 feet of
snowfall in April.

Snowfall (inches) for April 2011:

Mt Baker | Stevens Pasg Snoqualmie Pasg Crystal Mountain | Paradise | Timberline
130 79 64 71 146 149

The heaviest snowfall and last period of warnings came the first week of April. Injury
accidents occurred on 3 April Rboster Comb Ridgjat Stevens Pass and on 6 April on
Mt Snoqualmieat Snoqualmie Pass.

The typical pattern for April was a sustained series of low press/stems moving
through the Gulf of Alaska causing frontal systems to cross the Northriguste 17
showsa 500 mb chart in mid Ap#l indicative of the prolongedest southwest flow
over the Northweghroughout most of the month

Figure 17. 500 mb height contour map for 400
PST 15 April 2011.

Wrap up: La Nifia effects strongly
lingered through the springith snow
continuing to pile up intdlay in the
Northwest. Note that seasonal height of
snow maximums are normally reached
from about 15 March to 1 April:

500-Millibar Height Contour at 7:00 A.M. E.S.T.
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http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Rooster%20Comb%20Cornice%20Incident.pdf
http://www.nwac.us/media/uploads/documents/accidents/2010_2011/Final_Phantom_Accident_Report_4-6-11.pdf

Figure 18. Height of snow(HS) for selectedNW mountain sites for 20102011 season.
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Another effect of La Nia was seen in lowering monthly average freezing levels at
Quillayute, Washingtofrom January to April:

Month Quillayute (Forks), WAQJ
Average monthly freezing level (feet)

January 5300

February 3800

March 3550

April 3490

Such a cool and snowy period produced some impressive snow depths in April and early
May, as indicated in this table béight of snow and percent of normal for some selected
NW mountainsites on 1 May:

Height of Snow(HS) | % of Normal
Hurricane Ridge 170 187
Mt Baker Ski Area 241 175
Stevens Pass 113 140
Snoqualmie Pass 87 147
Crystal Mountain Ski Area 107 149
Paradise, Mt Rainier 244 153
White Pass 66 228
Timberline, Mt Hood 211 138
Mt Hood Meadows Ski Areg 156 137
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With the effects of the
interminably wet and coalinter
like conditions extending into
May, the Washington DOT crew
at Chinook Pass triggered a ver
large approximately-82 foot by
1000 foot wide avalanche to the
February facet MLK crust near
the ridgeof Knob 1 on 10 May.

Figure 19. Crown on Knob 1 at
Chinook Pass. Phtotgraph taken 10
May 2011 by John Stimberis.

Yet another deluge and avalanche cycle was seen on 15 May with an unusual southeast
flow over the Cascades causiihg heaviest rain along the Cascade east slopes.

Location (NWAC stations except Naches) 2 day precipitation ending morning of 16 May
Washington Pass 1.54
Mazama 1.47
Mission Ridge 2.86
Naches (homeveather statiod DOT supervisor) 5.04

The GOESNest infrared image for 1500 UTC 15 May 2Gtbws a large upper low
center just west of the northern California coast, with counterclockwise circulation
around the low rotating substantial moisture northeastward across WA and northern OR

Figure 20. GOES West infrared
satellite image from 800 PDT 15
May 2011.

A large GooGoo Cluster
crossed the North Cascades
Highway about 14 May
2011 below Ruby Mountajn
with this mud, snow, tree
and rock mix avalanche
extending well belowhe
average snow line in the
surrounding terrainThis
weather also produced other
: large wet slab slide activity,
Sk NORA HTTP: bl Il DAAR. GOV some tO the MLK CI‘USt and
some to the ground which was becoming a wet and weak sliding surface.
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Figure 21. North Cascades Highway below
Ruby Mountain. John Scurlock photo on 14
May 2011.

Figure 22. Captain Point near Stevens Pass.
Matthew Burton photo 14 May 2011.

Warnings for the 20107 2011 Season:

Thenumber of Avalanche Warningssued by the NWAC by month wabout normal
through February but abote well abovenormal in March and April.

NWAC Days with Avalanche Warnings or Special Statements -
Normal and 2010/2011

Figure 23. NWAC avalanche warnings by
month using records since 1993.

12

- = Normal Data through 25 May 2011

5 e /\ Overall for this season the total
number ofWarnings issued by the
NWAC through midlate Maywas
somewhat above the average of 26
over the past 18 years.

NWAC Days with Avalanche Warnings or Special Statements

60

Figure 24. NWAC avalanche warnings by Data through 25 May 2011
season since 1993. ”
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AVALANCHE ACCIDENTS AND TRENDS

US And North American Statistics

As mentioned in the
Los e e e e Message from the
Director the passtrong
La Niflawinter was a
challenging one
avalanchewisein many
\| areas of th&JS,
especially amss the
‘ northern tier of the US
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E US fatalities

—— US 5-yr moving average
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where the effects of this
ENSO event were most
evident Annual
statistics suggest
however, that despite
many avalanche
involvementsa great
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o ﬁ,@%fa“@@;m«%'}@‘;@«@@@‘1&«“’1ﬁ‘;@“@ﬁ‘;ﬁfb}&l@i@é@fbq@;&;92«%“@«:‘2@i;&i;;uf;@i@z:@ many folks were given
Winter season second chancas their
Figure 25. US annual avalanche fatalities by year, 1952011 snowpackconflicts with

avalanche teain.
Through midMay theUS fatality tollwasonly 22, well belowthe 5year moving
average o28. Howeverat this point in mieMay, a large amount of recent snow has yet
to settle, stabilize and melt, and statistics suggest there are often sedotr@ases in

avalanche related

Annual North American Avalanche Fatalities 1t 1
1985-2011 (data through May 1, 2011) fata“tles In June’

when BC traveller
60 1 B@Annual Canadian Fatalities aWareneSS Of the
BAnnual US Fatalities avalanche phenomena

a
o
L

seems to wane.

B
o
L

In stark contrast to
past winters whe
avalanche daths by
activity categoryhave
beendominated by
snowmobilersback
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Number of Avalanche Fatalities
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Y 7Y Winter season " suffered mlghtl'y in
Figure 26. North American Avalanche Fatalities by year, 1985~ 2010/11 and were the
2011. primary targets othis

La NifadrivensnowcoverOverall diring the past 10 years, US avalanche fatalities
user gouphave been led by either snowmobilers or BC skiers, who collectively comprise
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over66% of all avalanche deaths since 2001/02. During this period, 111 snowmobilers

(39% of the totalpnd 74 BC skiers (27% of the total) have been kibea@valanches.

Fortunately after a bad season flit skier fatalities @8 in-boundsfatalitie was recorded

in 2008/09, this surprising trend was not repe@iesibsequent years. However, with one

patroller and one lift skier killed in 2009/10 by avalanche @mather patroller death in
2010/11, awareness

2010/11 US Avalanche Fatalities by Activity Cat and focus on
valanche Fatalities by Activity Categor )
*22 total to May 1, 2011 avalanches continues

[Data courtesy NWAC, CAIC and WAN] to be critical for all
who spend a
significant portion of
2 their work in the
snow Note thathe
fatalitiesby activity
categoryfigure
shownheredo not
includean additional
11 fatalities in
Canadaifcluding 6
3 4 5 6 7 8 9 10 11 . .
Fatalities snowmobilers in
British Columbia 2
back country skiers in

Figure 27. Annual US avalanche fatalities by activity category

Alberta and 3 back country skiers in BGee
http://www.avalanche.ca/cac/library/incidemfportdatabase/vieior more detailed
Canadian avalanche information.

Northwest Statistics

Withast rong La Ni fa producing some PWLGO6s (pers
late January into eadwid February and persisted in some fashion and produced
avalanche issues well into

o o 53 it oty wintars 44 May, the resultingunusual
Data through May 15, 2011 NW snowpack surprised
25 1 Northwest includes Washington and Oregon experiencedtravelersand
2 | et 11 s+ produced many avalanche
incidents involving buried

15 weak layers Thefour

Northwest avalanchiatality
total for the 2A.0/11 winter
(at least thru the time of this
report printing in mielate
May) wasabovethe 5-year

@Fatalites by month

10 1

Figure 28. NW avalanchefatalities by month, 19742011. mov?r_]gaverage of 3.6
fatalities/year As usual,
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http://www.avalanche.ca/cac/library/incident-report-database/view

detailed reports on the fatal accidents as walirasome luckier survivalsan be found
on theNWAC web site accidents page

From an analysis of NW avalanche fatalitigsmonthfor bath the more recent term

(past b years) and longer term{Jears) it appears thahe majority of NW avalarie

incidents and fatalitiesccurin Decembeand Januad a period often characterized by a

more continental (i.e., faceted and weaker) snowpack in many NW mountain locations,

onecommonly associated with PWLOG&s or persiste
instability/danger tends to

NW Fatal Accidents and Fatalities by Month last for a longer time
Data 1996-97 thru 2010-11 (updated through 5/15/11) (sometimes persisting into

L 207 BFatal Accidents - 37 the subsequent spring in one

% BNumber of Fatalites- 46 fashion or anothergndis

815 often more difficult to

S discern by back country

510 1 travelers as the unstable

3 layers may be more deeply

5 57 buried than casual

£ examiration mayreveal

2 0 T s YN YYEY This bias toward early

S ISS S “Mozth R season incidenis well

Figure 29. NW avalanche accidents and fatalities by month, 1996 glgu\i;[rr]?éﬁdsg];gg{ﬁ ,[Shzg and
2011.

more recent 4 years(Fig
Northwest Fatal Avalanche Accidents vs. Danger Level i
Data 1996-97 thru 2010-11 (past 15 seasons) 29) and the |Onger te”ﬂ:lg
280 past37 years) as well.

[y
N
.

NWAC accident No Forecast indicates

s ve wiweats | HOwever, they both
12 7= o e =g | underscore the fact that
10 | avalanche danger should be

a year round concern as
fatalities and accidents

Number of Fatal Accidents
(o]
|

6 occur in almost every
4 month of the yeafthey do
occur in every month of the
27 year if the monthly statistics
0 are expanded to include the
S & & & & whole US).
s c;°‘é>z> i é““o

Danger Level As Figure30 shows, most

of thefatal NWincidents
Figure 30. Northwest Fatal Avalanche Accidents by danger occurred when NWAC had
level, 19962011. .
forecast either a
considerable ohigh danger for the back couptialthougha few occurredinder
moderatadanger conditionsA not insignificannumberhavealsooccurredeither in
areas not covered by the forecast or during times when the NWAC was closed
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http://www.nwac.us/accidents/

(forecasterither in norpay status orrénsitioned towargdummer time fireveather
work).

Also as is evident from Figuf®l, while the annual avalanche toll for the NW has

experienced large year to year variability over the past almost 60 years, there has been a
sl ow increase fr ognadtaiheeasraaybedrivea®@a2006s. Thi s
combination ofactors, including greatlincreased use of the back courtrserall, a
morefextrem® mentality amondpack countryusers andhe significant growthof some
Anewer 0 and more i ndependnrendavmabiesThstresduc h as
could also be attributable to BC travelaasnot having the forecast or, b) not being

aware that there was a forecastc) not caring about the forecast. It is strongly hoped

that the new and enhanced NWAC web site presenkelping to improve the

distribution of the forecast to a wider audience, and thus at least partially addressing the
issues of a) and b) above. Although much more limited options exist for the NWAC to
effectively address c) above, more innovative,exasi use, and more timely information
exchangegas are becoming possible via smart phonesy allowfor increased

opportunities taeach and affect more challenging user (groups).

NW Avalanche Fatalites 1950-2011

(data through May 15, 2011)
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Figure 31. NW Avalanche Fatalities by seasorn]9502011.

During the B-yeartime period for théJS fatality tableby state belowTable2), atotal

of 610(59) avalanche fatalitiesave occurreth the US(Northwest)since 1985This
averages over 23 avalanche deaths/year in the US as a whole anh&3pear for
Washington and Oregon combirdedr aboutl0% of the US total since 1985. Although
the 5 and 1§/ear running averages for the NW are up slightly fromatrerage of
2.2/year since 198-86 (30 and3.6respectively)this modest shorter termdrease is
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largely due to the recomgktting avalanche toll of 20608 when 9 fatalities were recorded
in the Northwest.

UNITED STATES AVALANCHE FATALITIES by STATE

1985/86 to 2009/10 (to May 15, 2011)

Winter Season 26 Years
21z |8 (2|18 ]2|e |2 (2|2 |2|z|@(2|8(e|e|8|s|ele|s|8|8|2|2|s|o | &
5 818|152 12[(818(SIRIS[L1[518(F(S[S[SIS|S18[8I5(8(2|8]8lz | &
coO 4 111] 5 4 4 6 9 12| 1 9 7 1 6 6 8 4 6 6 3 5 4 5 5 4 8 6 | 149| 5.7 coO
AK 0 6 2 0 1 1 2 7 2 6 8 4 3 12 5 4 11 4 3 1 4 4 3 5 3 J101] 4.0 AK
uT 5 2 0 0 1 0 5 3 1 5 2 6 2 5 2 6 5 1 4 8 4 4 3 4 4 2 ]84 32 uT
MT 2 1 0 0 1 0 1 1 6 3 3 1 7 2 2 7 9 4 0 3 4 6 3 6 5 2 79| 3.0 MT
WA 2 0 4 0 0 0 2 0 0 1 0 5 2 3 1 3 0 1 7 2 2 1 9 2 4 51| 2.0 WA
wy 2 0 0 0 0 0 2 1 1 1 3 2 1 2 0 7 2 7 1 0 2 3 4 2 4 2 149] 19 wy
ID 0 1 0 0 0 0 0 2 0 0 3 3 3 0 2 0 1 3 4 3 4 1 2 3 7 1]43| 1.7 ID
CA 2 0 0 0 1 0 2 1 0 2 0 0 1 1 0 2 1 1 1 3 1 4 3 2128] 12 CA
NH 0 0 0 0 0 1 0 0 0 0 3 0 0 0 1 0 0 2 0 0 0 1 8 0.4 NH
OR 0 0 0 1 0 0 0 1 2 0 0 0 1 1 0 0 0 0 0 0 0 1 1 8 0.3 OR
NV 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 4 0.2 NV
NY 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 2 0.1 NY
VT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0.0 VT
AZ 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0.0 AZ
ND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.0 ND
NM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0.0 NM

TOTAL|17|21| 11| 6| sl 8 | 24|29|13|28|30| 22|26| 32|22|33|35|3o| 23|27| 25|20|36|28|34| 22 610|23.5|TOTAL

Table 2. Annual US Avalanche fatalities by state, 1982011

Avalanche fatalities continue to lead the way for deaths by natural disaster in Washington
State as indicated by thigie chartshowing fatalities by naturalisastefrom 19562010
However, it should be noted that this chart does not inchdieectheat related deaths in

FATALITIES CAUSED BY NATURAL DISASTER IN
WASHINGTON STATE, 1950-2010*

Compiled by Northwest Weather & Avalanche Center
Total number of fatalities by natural disaster = 424
*Avalanche data from 1950 through April, 2011; all other data thru end 2010

Data from WA-DEM, FEMA, o
DNR, USFS, NWS, U of W Note: Avalanche fatalities shown
do not include an additional 117
o Avalanche--108 deaths recorded from 1910-1949.
Heat--4, 1% 25.5%

Rip current--1
0.2%

Snow/Ice/Cold--69

16.3% Lightning--5
' 1%
Tornado--15
3.5%
i Wind--87
20.5% Chart does not
Flood--48 include indirect heat
11.3% related deaths--a

contributor to
fatalities which is
estimated to be as

Landslide--15 high as 100+/year.

3.5% Earthquake-15 Volcano--57
3.5% 13.4%

Figure 32 Fatalities caused by natural disaster in Washington State, 195010.
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Washington. While an indirect and difficult to measure statistic, it is estimated that
approximately 100+ deaths/yg@010personal commmuication with Dr. Lawrence

Kalkstein, Research Professor of Geography and Regional Studies, University of Miami)
may be attributable to excessive heat in the Puget Sound area and perhaps twice that
number statewide.

PRODUCT DISSEMINATION AND USAGE

Selected FOAC-NWAC web site traffic statistics: 1995-2009.

From the start odccess ttNWAC products via the Internet in 1996 (which only offered

forecast access) through the winter of 2008 NWAC utilized the NWAC Web server

log analysis packag&/usageas its primary web usage tool. Associated plots of data and

forecast access to the NWAC through this software shows that Internet access to the data

and forecasts greatl y roughspriegafR0®% Duringthat t he | at
same time, phone recording access to avalanche forecasts decreased significantly and the
mountain weather forecast recording was ended after theZliBseason (analysis

showed that its annual use had become minima8.pltt of data and forecast hits below

(initially presented in th@009 Repoitillustrates this general increase in site use from

19952009 and is reproducddr referexcebelow.

Data and Forecast Dissemination

1995-2009
7,000,000
5,777,456
601,324
6,256
6,000,000 OWweb Data Hits —
OWeb Forecast Hits ~ gﬁ;éfém
12,150
@ Phone Hotlines — —
5,000,000 T~ A 3242000
Note: Hits do not include automated data hits \ 930,000
from web gadgets or widgets, which are 8056 2,760,439

665,233

estimated at 22 million+ for the past year. — 6879

4,000,000

2,128,000
2,030,712 537,000
620,530 5,049

3,000,000

Number of hits

1,339,00 ]
0

4
1,106,000 2 g]agou
494,000 i

2,000,000

675,251 10,921

448,908
382,953 12,227
326,086
13,827

196,665
239,420

1,000,000 a5 22,008

117,245
0 0 38,000

0 6711 16,502
29,241 24,495 21406 E H
0 ‘ T e ‘ ‘

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Season ending in year indicated

Figure 33. Data and forecast product dissemination by year, 1998009.
While raw Wusage aess data gathered for the 2d@¥Bseason suggested that over 29.5

million hits were recorded on just NWAC data and forecées falone for the period
October 1, 2008 through miday, 2009, this remarkable increase in web site access was
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http://www.boutell.com/wusage/
http://www.nwac.us/media/uploads/pdfs/NWAC_Annual_Report_June_2009.pdf

driven in large part by web gadgets, widgets or bots that automatically updated hourly
weather information from a variety of NWAC weather stagicAnalyses of such site

usage indicate that this automated data retrieval accounted for about 75% of the analyzed
traffic. As a result, the total access figures for the primary data and forecast products
were adjusted downward as seen in the Figure albtowgever, even if all of the bot or

widget driven traffic is filtered out as shown above, forecast product dissemination of
around 600,000/year suggest that we have come a very long way from thecaltone

only days when 230,000 calls were receivedforhe enti re seasonoés
avalanche and weather). The following gréq@m the old Wusage packagkows the

dramatic increases in weekly views of NWAC web site pages by week over the past six

seasons ending in the 2008 season
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Figure 34. Annual plot of weekly page views (in millions) on NWAC web site, 2062009

2009-10

2004
2005
2006
2007

2009

Starting in the 20090 winter season, the advent of the new combined FRRAC

web site and its Django programming did not allow for proper functioning of the Wusage
web site tracking package. Rather, NWAC staff and the Web Collective group installed

two new web site usage packagésiogle AnalyticandAWSstats both of wheh filter

out traffic from robots or worms. As a result, visit comparisons recorded by these
products were quite similar. Although the more detailed site traffic analyses provided by

Google Analytics tipped the balance in its favor for most traffic arslgsmajor

drawback was that Google Analytics did not track or analyze automated web hits on the
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http://www.google.com/analytics/#utm_campaign=en_us&utm_source=en-ha-na-bk&utm_medium=ha&utm_term=google%20analytics
http://awstats.sourceforge.net/

old text based data or forecast products available on the internal /data directory on the
web site. Such usage was tracked by AWstats and indicated up tdi@d page views

and 50 million hits that are not included here. As a result of the unreasonably high access
statistics derived from AWSstats inclusion of bot driven accesses, the selected web site
statistics giverelow for both 200940 and 20101 are pninarily derived from Google
Analytics, with comparison figures listed from AWSstats wherever appropriate

201611

Web site usageomparisondelowarefrom Octder 1 thru May 15, 20201 (and are in
bold font)with corresponding 20020 figures in parentheses and not bolded

1 Average visitors/week =~52,000/week42,000/wRd ranging from ~27,000 to
108,000/wk

1 Average unique web site visits/week~22,000/wk(20,000/weel) ranging
from about 15,000 to 35,000/wk

FOAC/NWAC Web Site Usage
Unique visits/week 20092011

45,000
40,000

35,000 / \
30,000
25,000

20,000 A A V \ —2009-10
15,000 // \/ —2010-11
10,000 Avl/

5,000

Unique Visits/week

0 1 1 1 1 1 1

\9\& o '\/\b‘ 'Q/\b‘ '\/\b‘ q,\b‘ %\b‘ V\b‘

Week of season, ~ 1 Octobd5 May

Figure 35. Unique web site visits/week, 2002011

Of the approximately 1,658,261 (1,328,000) site visitswac.usduring 201011 (2009
10).
1 ~377,949 320,000 unique visitors initiated ~3,341,4062,870,0@) page views
or ~2.02(2.2) page viewsl/visitfor the 201011 (200910) winter seasonfrom
October 1, 2.0 (2009)thru mid -May, 2011 (2010.
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91 This represents an 18% increase in unique visitorduring the past year, and
a 16% increase in overall visits as compared with 20680

This site traffic was composed otambination of direct, referring site, and search
engine visits as followg201011 (200910)]:
1 Direct Trafficcomprised~32% of these visits 0r533,683432,000) visits
1 Referring Sitesomprised~53% of these visits 0+837,575701,000) visis.
These isits originated from over 1500 separate referring sAssn 200910 the
10 most important referring sites included WSDOT and PNW ski areas.
1 Search Enginesomprised~17% (15%) of these visits 6r288,999196,000)
visits
0 Google comprised 89% (90%) of this total, Bing~7% (6%) and Yahoo
~2% (3%), with others totaling about 1%

The following figure graphically depicts some of thesare recenainnual trends listed
above in overall web site usage:

3,500,000 FOAGNWAC Web site traffic analysis
200910versus2010-11
3,000,000 +
2,500,000 +
2
2 2.000,000 - m 2009/10
S m2010/11
[}
Qo
g 1,500,000 4
Z
1,000,000 +
500,000 -
O T T T T T T
Site visits  Unique Page Direct Referred  Search
visits Views traffic traffic Engines
Type of web site traffic

Figure 36. NWAC Web sitetraffic analysis, 20092011

In terms of browser profiles of user accesses, about 38% used Internet Explorer, 30%
Safari, 22% Firefox and 8% Chrome.
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While the majority of the web nwmbil¢ghonaccess

device access ohé web site continues to expaatmost doubling from last year and
contributing about 15% of the overall usawe-242,000 visits in the 20111 time period
(compared to about 103,000 visits and 8Pthe usagén 200910). Of the cell devices
utilized, iPhone usage totaled about 121,000 visits (~50%), with Android devices totaling
76,000 visits (32%), followed by the iPad at 23,000 visits (2B&)Pod at 11,000

(4.5%), and the BlackBerry at 8,000 visits (3.4%Mis increasing usage of mobile

phone deices to access forecast products and services is being driven by better and
easier to usand viewdevices as well as gradually expandoeyf phonecoveragan the
mountainous terrairin any case, these access figures derived from use of the new web
site indicate that the NWAC remains an important source of avalanche safety information
for both the public and the program cooperatiora survey of regional US Avalanche
Center web site usage taken last year, NWAC product and service access was well above
other sites in terms of unique visits and total web page accesses.
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EDUCATION

The NWAC staff along with retired Forest Service volunteers and FOAC board members
Roland Emetaz and Ken White once again presented a substantial number of avalanche
awarenes presentations over the last season as part of the normal annual educational
outreach efforts. The table below presents a summary of presentations with these sessions

reaching over 1500 interested attendees.

DATE GROUP LOCATION ATTENDANCE | SPEAKER
09/18/10 |NW Snow and Avalanche Workshop Redmond, WA 25 Moolr:eérlgtr;mer
10/15/10 |Pacific Northwest Ski Area Assoc. Seattle, WA 20 Moore
10/16/10 |National Avalanche Center Squaw Valley, CA 50 Ferber
10/28/10 |Mt Baker Film Fest Bellingham, WA 1500* Ferber
11/07/10 JNW Snow and Avalanche Summit Seattle, WA 250 Moore
11/07/10 |NW Snow and Avalanche Summit Seattle, WA 250 Ferber
11/13/10 _JOregon Mountain Community Portland, OR 30 Emetaz
11/20/10 |White Pass Ski Patrol White Pass, WA 20 Ferber
12/01/10 |REI - Issaquah Issaquah, WA 40 White
12/07/10  |REI -Redmond Redmond, WA 30 White
12/07/10 |Oregon Nordic Club Portland, OR 50 Emetaz
01/05/11 |REI - Alderwood Mall Lynnwood, WA 33 White
01/07/11 |Spokane Parks & Rec. 49 Degrees North 25 Emetaz

1/10-12/2011 |Holden Village Staff Holden Village, WA 75 Emetaz
01/11/11 |REI - Issaquah Issaquah, WA 28 White
01/18/11 |Mountaineers Olympia, WA 40 Emetaz
01/19/11 |Mountain Hardware Store Seattle, WA 4 White
01/20/11 |Mount ai neers 1 Clli mbiEveet, WA ass 32 White
01/20/11 |Colville NF & US Fish & Wildlife Newport, WA 22 Emetaz
01/22/11 Mt St Helens Institute staff Carson, WA 15 Emetaz
01/23/11 |AMS Weather Fest - Annual Conf. Seattle, WA 500* Ferber, Redde
01/25/11 |REI - Seattle Seattle, WA 52 White
01/26/11 |Mountain Hardware store Portland, OR 10 Emetaz
01/28/11 |Vista School Tour NWAC 25 Ferber
02/07/11  |Boy Scout Troop 284 Seattle, WA 50 Ferber
02/08/11 |Mt Hood Ski Bowl -Tele-Tuesday Government Camp, OR 45 Emetaz
02/13/11 |Outdoor Research / FOAC - Vert Fes| Alpental, WA - Ferber
02/21/11 |Mt Hood Meadows - Patrol Mt Hood Meadows, OR 7 Moore
02/24/11 |WSDOT - Workshop Leavenworth, WA 40 Ferber
02/28/11 |Science On Tap - Lecture Series Seattle, WA 80 Moore
03/07/11 |NWAC/NWS - Tour NWAC 2 Ferber
03/24/11 |Dickenson School - Redmond Redmond, WA 80 Moore, Redde
04/19/11  |Skagit Alpine Club Mount Vernon, WA 40 Kramer
04/26/11 |Everett Mountaineer's Everett, WA 30 White

* estimate not included in total Total 1500

Table 3. 2010-11Avalanche Education efforts by NWAC& FOAC staff.

As the table below indicatesyng the past3winter seasamtheseeducationakfforts
havereachedver26,000people

Table 4. NWAC avalancheeducation dforts by season199697 thru 201011

Yea 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Start

Persons| 1178 | 1820 | 2440 | 1800 | 1800 | 2600 | 1486 | 1657 | 2858 | 1396 | 1868 | 1362 | 1918 | 1778 | 1500
Total for 15 Seasons| 26,461
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ISSW 2010

The 18" official ISSW convened October
17th- October 2% of 2010 at the 'Resort at
Squaw Creek' in Squaw Valley, CA.

ISSW returned to Squaw Valley 24 years after
its first visit in 1986. The Workshop was held
at the Resort at Squaw Ckeshich

comfortably accommodated the largest ISSW
to date with over 920 paid registrainta/hich
included98 registrants from outside of North
America.

ISSW continued to cover a broad range of
practical and research topics. 60 oral
presentations and ov@0 posters included
among others: investigations of how skiers
trigger slabs, analysis of ECT (extended
column test) and PST (propagation saw test)
tests, avalanche mitigation, strength of snow
anchors for rescue, analysis of snow and
weather measuremenggability tests, effects
of climate change on snow and avalanches, education and risk management. The field
day on Wednesday, which had near perfect fall weather, included a Historic tour of
Alpine Meadows and Squaw Valley Avalanche Paths, "A Historp@#tvalauncher"
presentation by Pete Peters, hiking, biking and golf opportunities.

ISSW 2010 also had 128 female registrants which led to another successful Avalanche
Divas Social gathering. And over 430 people attended the Thursday night banquet which
featured Wes Schimmelpfenning and Andrew McLean as the evening guest speakers.
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Figure 37. A merging of theorists and practitioners. 1ISSW 2010Squaw Valley, CA. Photo G. Ferber
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American Avalanche Association Award

The annual membership meeting of the AAA was

held during the ISSW meetings in Squaw Valley.

was at this meeting that NWAC6s own Mar Kk
MoorereceivedHonorary Membership by the

AAA. This is the highest award bestowed by the

American Avalanche Associaticand the list of

recipients in the figure below reads as a wh
in the field of snowand val anches. Mar kos

dedication and professionalism in this field are

recognized throughout the world and the award is a

great and fitting tribute to Mark. The award was

presented by Mar kos | Crigure 38 Rich Marriott brings his wit and - al

recollections to the Honorary Award proceedings.
Photo by Kenny Kramer.
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