Climate Influence on

Breakup in Alaska

Presented by
Larry Rundquist
Alaska-Pacific River Forecast Center
Anchorage, Alaska
April 14, 2009
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NYWS Alzisicl-Pacific River

Forecast Caqjier (r\HnF C)
e Operational office of NOAA’s National Weather
Service in Anchorage

e Responsible for monitoring river conditions
throeughout Alaska

e Generate routine and-fload:-forecasts for many
gauged locations through the open water seasaon

e Have figuratively and-literally watched breakup
process for several decades
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Dynamic breakup Thermal breakup

e Ice remains hard and e Ice becomes very rotten

resistant to breaking up (candled) before ice from
e Ice moves when pushed upstream arrives

by ice from upstream e ‘Rotten ice is weak and has
e Many ice jams form that less resistance to

catise upstream flooding breaking into very-small

e Extreme.cases are Kenali REOLES

Riverin-January 1969-and ¢ No.iCejams form

January 2007 o Extreme case would occur
with verydittle snow melt
inflow and warmsunny
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Have hlstorlc guantitative
breakup dates

Breakup date is when
breakup front passes
village (dynamic breakup)

Subjective assessment by
an-observerin village

Very difficult to'assess for
thermal breakup

Ice classicevents-precise

- but may not cerréspond

Severity

e

_' Sioal En

Do not have historic
guantitative data

Subjective assessment

Can be assessed for each
village,.each-river, or
entire state

Dynamic breakups mote
severe than thermal

Difficult to guantify

Lacks-historical
documentatlon ( .g.
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Coroonants of Brazuiur

e Ice thickness and extent (vehicle)
= Vary due to freeze-up timing, temperatures, snow cover
= Always sufficient winter ice to cause jams and flooding

e SNow cover and water equivalent (engine)
= Vary annually & spatially in response to weather patterns
= Snow melt runoff increases flow and initiates breakup
= Can have big influence on breakup timing and severity

e April and May weather pattern (fuel)

= Dominates breakup timing and severity by controlling...
e Snowmelt rates
e _Thermal conditioningand strength of-ice

~ e Type of breakup(Dynamic vs. Thermal) _——
\\~ - ; w7 - i, e i



Wazrerizr vs Clirnzee

e According to Rick Thoman in January ACCAP
presentation (see presentation for more details):

= WWeather — short term state of the atmosphere

= Climate — statistics of weather over periods of
decades

e \Weather variability during the spring season
influences the breakup.characteristies for that
season

e Climate variability influences the average
characteristics-of'the breakup process




Clirnzite Inifluence on Braalkuo

e Climate normals are Normal MZXTempeertt_tJL;S Patterns
s - . Function o |
Indicative of average

= [ 80
snow melt timing and %WW
- NV~
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flood potential J/JN/ /JJ
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Wezitnar Intllznce on Brazaiuo

e \Weather seldom follows normals

e \\eather dictates breakup process

e Cold spring pattern
= | ate warm-up
= Delayed ice degradation
= Delayed snow melt
= Rapid warm-up common
= Dynamic breakup
e \Warm sprmg-pattern
= Low-elevation snow melt
= Early exposure of ice
ess.li
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ENSO 2 PDO Influence
e Subjective assessment indicates possible
correlation between PDO and breakup severity

e Limited NWS studies have not found strong
correlation between either ENSO or PDO and
breakup severity — further research-is needed

e A guantitative breakup severity index is needed
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Clisnzite Crizinge Influence

S ThIS gl’aphIC from the Mean seasonal cycle of surface air temperature (Fairbanks grid cell)
February ACCAP
presentation shows ;
modeling results for ) ==
projected temperatures ) 7N\
at Fairbanks P

e The shift to an earlier
date-for the average : e
daily temperature going |
above freezing
supports-a Februaky
ACCAP result of an Universyof s, Fabaks

_earher faverage breakup “Deparment of Sprts, Recreation and Tourism

tas — 4-model_Avg — 145.5W, 65.5N
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Cli.

e Breakup date trends
e Kuskokwim at

McGrath

e Kuskokwim at Bethel
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Clirnzite Cnznge

b

e \What impact would a shorter

Influence

r

and warmer winter have on the
severity of breakup?

e Later freeze up and earlier
breakup and warmer winter
temperatures should lead to

thinner average ice-thickness

e Even with a projected increase
In precipitation, warmer fall;
winter, and-spring temperatures
should lead to lightersnow

k on average

Yukon River at Eagle April 1 Ice
Thickness

1970 1573 1980 1585 1980 1993 2000 2005 2010 2015

Delta Precipitation Projections

Scenarios Network for Mluska Planning
Sk e
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Clisnzrie Crizinge Influence

e Map shows spatial warming

p attern Projected Annual Temperature Change 1961-90 to 2051-60

. Barrow

e Larger projected .- |
temperature increase Iin
Brooks Range could shift
mountain-snowmelt earlier

s
e Largersnowmelt peaks -
could result

o Possible increased breakup
Severity for south Slope o BT
rivers

B 1 6to63 degrees F
Bl 506
Bl 4105
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SOUHRCES: Chapman W, 1 Walsh, Al Gesd, and P Lasen, 30 YV oual represemtation of statstscalby
donnscaled composite of five gemeral arculstson models. Prepansd by the Umiversety of Hlimoes 1 rhanss
| Clusnpaign, Universsty of Alsshos-Fairbanks, and The Matore Consenancy i Alaska 2008
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Clirnzite Crnizinge Influznce Surnrmeary

e Expect a slow trend to thinner ice and
less snow

e Even thin ice and light show pack can
cause severe breakups with cold
spring weather pattern "

e With-the average rate of temperature N /
rise in the spring projeetedto remain .
the same; the current potential for z-n-/

1417

cold or warm spring weather patterns
should continue:nto the future

) Current range ofchreakup severlty

Fairbanks grid cell
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John Walsh!, Sarah Trainor!, Gongmei Yu?

=% | 1Alaska Center for Climate Assessment and Policy
’ % University of Alaska, Fairbanks

2Department of Sports, Recreation and Tourism
£ University of Illinois at Urbana Champaign
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Brealann 2009 Snow Pacle
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One-Month Outlook 6-10 Day Outlook 8-14 Day Outlook
Temperature Probability Temperature Probability Temperature Probability
Made 31 March 2009 Made 13 April 2009 Made 13 April 2009
Valid April 2009 Valid April 19 — 23, 2009 Valid April 21 - 27, 2009

po-iicgns gl Ehancag IoF4. 8D Dashed black lines are climatology:(Deg F)

KoM\ DOge Shaded areas are forecast values Above (A) or Below (B) Normal

N Means Normal

Un-shaded areas are near-normal

B Means Below
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Brealeno 2009 YWeatn

Station Hane
FAIRBAHKS

Tenperature {F}

Station Mame
BETHEL
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Graphs show hourly temperature departures from normal for the day
and normal and forecast maximum and minimum temperatures
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Follow the breakup process on our oy 1510 . s
web site in graphical and text formats: # 1pm Vet Ny diage Leoend P

@ No Wamings @[} ¢

http://aprfc.arh.noaa.gov '.
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Report Locations

]

- o Wodiak » Pilot Report
¢ = Digital Photo

MILES 0 100 200 00

P|Iots can Iearn more about providing ice breakup pilot reports at:

httm_am._noaa.gov/resources/rlvwatch/r_ index.php e
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