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Avalanche! Climatology Extreme Events
|
OH January 24’ 2014’ a hlgh_p I’GCip itation event affected the AR Frequency by Month AR Persistence by Month Maximum IVT Anomaly by Month VT (shaded) Lowf-cln_re (\)/16}2\64\1/;281\£eait%§z(m/8)’ and AR Mask
southern coast of Alaska. The storm broke precipitation and high- e sl . _ 2000 ; - LT R
temperature records at Valdez, AK. 016 : 1800 ) \
On the same day, driven by significant rainfall and anomalously " : | . o % % P iy
warm temperatures, avalanches blocked Alaska’s Highway 4, " Sl - £ o - PN BRI Er i » -
leaving motorists stranded and cutting the city of Valdez off from 2 o s R S e LT
the rest of the state. : O o . - , ) s "1 I
What caused these atmospheric conditions? l s . L 1lnhr - aoo L
0.02 “I é é A‘, é Moith ; é glg 1|O 1|1 - 1 2 3 4 5 6Month7 8 9 10 11 12 1 2 3 4 5 6M0nth7 8 9 10 11 12 Significant avalanCheS near Valdez, AK
What is an atmospheric river? _
IVT (shaded), Low-Level Wind Vectors (m/s), and AR Mask
An atmospheric river (AR) 1s a narrow plume of anomalously Atmosph eric rivers most 0 Strongest atmospheric - for 01/18/2009 at 00z
high tropospheric water vapor transport. Atmospherlc rivers have : ONEL S el Ry ¥
o . frequently occur over . rivers occur over Alaska T e
Atmospheric rivers frequently appear over the Pacific Ocean the areatest persistence wnt 2 AR |~
g persi - 4 S W
during all seasons. Alaska from late summer . during late summer and A v
” to early fall, but they also over Alaska during the late early fall, though strong W 5y &
Should you care? Ay abnear in wint summer and early fall. = ot RO ME=—on SN 4
Upon interaction with synoptic-scale disturbances, atmospheric regularly appear in winter. events Can Occur In winter. e

rivers can produce significant precipitation events. E_tee s

Where do they occur? Synoptic Setup

Prior research has focused on atmospheric rivers affecting
(mostly during winter) the western coast of the contiguous

. .. Composite of 500 hPa Height and 700 hPa Wind Vector Anomalies (m/s) Composite of IVT(shaded) and Low-Level Wind Vectors (m/s) Precipitable Water Anomalies " I ( )
United States, an area marked by coastal cities and complex for January for January AR Events (1979-2014) 13.2 inches of rain (3 days at Yakutat, AK
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Papineau & Holloway (2011) 1dentified several major ’

precipitation events, potentially driven by atmospheric rivers, Dl
that hit the southern coast of Alaska. L)

IVT (shaded), Low-Level Wind Vectors (m/s), and AR Mask
for 10/09/2006 at 00z
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Focus for Study

Does southern Alaska get atmospheric rivers? 150
Is there a seasonality associated with atmospheric rivers near o T e
southern Alaska?
What 1s the synoptic setup necessary to produce these extreme
events? . . . . Record river flooding near Cordova, AK
January atmospheric river events (above) coincide with an anomalously strong ridge over southeastern
Alaska. September events (below) have modest ridging but feature greater moisture anomalies. Further Research
M eth Od S . Can atmospheric rivers be divided into separate classes? Is there an
A de tec tiOIl algori thm (Mun dhenk et. al, 201 5) 1 den ti ﬁ es Composite of 500 hPa ;I)?lgg;to ’?enrgb7e()rOArl1ng\>/;/:1ntg Vector Anomalies (m/s) Composite of IVT(shadfeoci) ;1;; ;_;vl;/élFevel Wind Vectors (m/s) o SZLiglﬁlléae?lz ;{/VE’\[/eern?Sn((){g?g?;OM) . il:/?ﬁil}élléeirseiagst%n:lllléyéequency . atmospheric e Change .
atmospheric rivers (see Extreme Events, outlined 1n red) within a IR v R L o | | Z | future?
box (in green) encompassing southern Alaska. AR Gf RN 2 ok
One method of detecting atmospheric rivers inspects the ShIRREEPY FRER AR MR Ve N | N R ef erences
integrated water vapor transport (IVT) anomalies. IVT 1s <<\ N B o o | o
calculated as follows: T ,‘ 2 Mundhenk, B. D., E. A. Barnes, and E. D. Maloney, 2015: Climate variability
1°% /ARG B PR N N N - o in atmospheric river frequencies over the North Pacific (in draft).
IVT = — f qv dp R e S R ” ™ Papineau, J., E. Holloway, 2011: The Nature of Heavy Rain and Flood Events
& 1000 T N 12°N %y 12N, ] in Alaska. [this paper can be found at: www.pafc.arh.noaa.gov/
where q 1s precipitable water, v 1s the wind vector, g 1s e S R - L L research papers.
gravitational acceleration, and p 1s pressure (in hPa). \ | T B
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