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Climate Outlooks and Alaska

- Why? Building a Weather and Climate
Ready Nation @
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- Alaska Challenges |
- What

« Storminess/Extremes
« Cumulative/Persistence

« When
« Week 2 to Annual

« Who
- Federal, State, Local/Tribal

« The Future
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Alaska Is Big

Alaska Climate Divisions Superimposed
) on Lower 48 Climate Divisions
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Alaska: Vastly different ecosystems

o

rn ) e wre weE e o] ur e i wrw o ww e uew arw e new urw weew
Ecoregions of Alaska ‘ h S o
Arctie Tundra Division Intermontane Boreal Division Coastal Mountains Transition Division & .

B 1. Beaufort Constal Plain I 11, Kuskokwim Mountains 24, Wrangel] Mountains
2, Brooks Foothills B 12 Yukon River Lowlands 25, Kluane Ranges
3. Brooks Range B9 13 Kobuk Ridges and Valloys

Aleutian Meadows Division
26, Aleutian Islands
B 27, Alaska Peninsuln

Coastal Rainforests Division

M 14. Ray Mountains

B 15. Tanana-Kuskokwim Lowlands
159 16, Yukon-Tanana Uplands

M 17, Yuken Ol Crow Basin

Bering Tundra Division

B0 6. Bering Sea lslands

18, Davidson Mountuins.
19. North Ogilvie Mountains 28 Kodink [sland
Bering Taiga Division e = 29, Gulf of Alaska Const
SRR Alaska Range Transition Division 50, Chugnch.St. Elias Mountains
20. Lime Hills [ 31, Northers: Coust Mountains

Bl 3. Yukoo-Kuskokwim Delta
9. Abklun Mountains
[ 10. Bristol Bay Lowlands

B 21. Cook Inlet Basin
22, Alaska Range
23. Copper River Basin

82, Alexander Archipelagn

wnl

s

Annual

e ‘ s

Source: National Park Service P i

e e e vew W




Most of Alaska’s 400+ communities are isolated




Remote and Vulnerable

- 95% of Alaska supplies come through the Port of
Anchorage
- Most of those originate in the Port of Tacoma

- Isolated energy, electrical and telecon systems (all off-
road communities)

- Greater than one week lead time required for full
preparation (evacuations, moving assets)
- Governmental Agencies
- Communities
- Industry



Extremes

« Short duration extremes USUALLY
have limited impact

- EXxceptions Fred

« Superstorms |
- Fire Weather: few days of hot dry weather ME_VET
following widespread convection -§2°
- Winter rain (where rare) ———
- Transportation £82°2.022338
- Ecological




Persistence/Cumulative Impacts

- Excess Rain
- Flooding
- Agriculture
- Snow Loading

Precip Drought

- Water supply

Snow Drought

- Water supply

- Excessive ground freezing
- Transportation

Extended Deep Cold

- Rural Alaska supply Cordova January 2012
- Transportation

Extended Heat
- Glacial melt and riverine impacts
- Thawing Permafrost

- Climate Change: Sea Ice Loss

Identifying changes in patterns critical



Storminess: Coastal Flooding

- High impact, most

costly weather event Alaskan Coastal Cities

In AlaS ka State Disaster Declarations* |
Coastal Storms . 3
- |solated 1978-2013
communities:
recovery logistically
difficult

- Almost all in
autumn/early winter -

° Strongly sSea |Ce o o *Declarations often consist of multiple storms
dependent
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Western Alaska Coastal Flooding

- Dependent on:
- Storm track and intensity
- Ocean level and wave action
- Sea Ice: coverage and quality...or

lack thereof

- Multiple high impact storms
recent years: no trend in storm
counts, big trend in sea ice

“Nome, 2004 NOAA/NWS

Golovin, 2005 Golovin, 2005




Weather with a climate connection: Week 2

- Week 2 Partners
- State of Alaska Emergency Operations
- Communities
- Alaska-Pacific River Forecast Center
- Alaska Fire Service

- Weekly NOAA AR internal guidance
- Weekly SEOC Briefing

- November 2013 Bering Sea Floodi+a_
- Well forecast by CPC and EMC
- SEOC =» Communities

- NWS Alaska Region ROC and WFQOs
- Special services

Unusual weather coming to Alaska October 1521, 2013 *iar*
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e
Subseasonal: Week 3 to Month 1-2

- State of Alaska Emergency Operations
- Autumn storminess, spring river ice break-up, extended deep cold

- RFC

- Spring river ice beak-up,, extended steamflows: pcpn & summer
temps for glacier melt related problems

- Alaska Fire Service

- Preseason: overall seasonal severity strongly dependent on May &
June temperatures
- In season: resource staging and deployment
« CONUS and Canadian resources required during big seasons

CFS and NMME primary tools
New CPC experimental Week 3-4 Outlook



Spring River Ice Break-up

- Ice jam flooding locally
serious and costly

- Largely dependent on
temperatures early April to
mid May

« Subseasonal outlooks critical

Galena, Alaska: May 28, 2013
Damage & recovery: $70 million




Cold Spring=Potential Ice Jam Problems

Mean 500mb Heights and Anomalies
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Wildfire Acreage: Growing

Alaska Wildfire Acreage
Seasonal Total
1950-2015
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Seasonal and Beyond

- Sea Ice: Break-up and
Freeze-up
- Resource Extraction
- Transportation
- Ecological & Subsistence
Activities
- Precip vs. Snow
- Water Supply
- Ecological Impacts o
- Tourism T '__

Aditarod 20id. -

Courtesy Anchorage Daily News




Experimental CFS Sea Ice Forecast

- Improved sea ice
modeling

First ice freeze day (IFD) of 2015—2016 from CFSv2 (Days since Qct. 1, 2015}

° Focused proceSSIng Of . ir:nlsembles iniHulize:l October 8-12, 2015

St. Dev. First IFD

model output to directly
help with the guestion
“when is it going to o
freeze-up in a particular ..
area?”

- Presented to Federal
partners 2014-2015 as
part Of She” OII . L Source: W. Wang & T. Collow, /CPC
exploration in Chukchi .

A shining example

Sea CPC — NWS Alaska Region working together
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Sea Ice Freeze-up Guidance: Site Specific

- Multiple Discriminant Analysis
- Run weekly
- National Ice Center Analyzes 1988-2014
- Operational CFSv2 Atmosphere-Ocean

Burger Propect .
. st 2015 Dats of Fiest loe € > 18% August 21, 2015 input date
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e
Who In Alaska

- NOAA Internal
- NWS Forecast Offices and APRFC
- NWS Alaska Region ROC
- Federal Partners
- Land Management/Wildfire Agencies (Dol: NPS, BLM, FWS)
- Regulatory Agencies (Dol: BOEM, BSSE)
- National Security (DoD and Coast Guard)
- State of Alaska
- Department of Homeland Security & State Emergency Operations
- Department of Transportation
- Department of Natural Resources (wildfires)
- Local/Tribal
- Boroughs & Villages
- Alaska Native Regional Corporations
- Alaska Native Tribal Health Consortium
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e
The Future

- Higher Spatial and Temporal Resolution

- Expanding the Product Suite through improved modeling AND
Innovative processing of existing climate model output
- Storminess: not the same as precipitation anomalies

- Extremes
- Threshold exceedance (e.g. days above freezing upcoming winter)
- Start/End of season dates (e.g. sea Ice, snow on/off, first/last freeze)
- Sea Ice
« Regionally Specific
- One to ten year temperatures
« Industry
- Engineering
« Permafrost
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Higher Spatial Resolution Climate Outlooks

- Complex terrain: an
underutilized source of
predictability

- Where/how does regional
downscaling occur?

JFM temp anomalies during moderate to
strong El Nifio seasons, 1979-2013 from .
dynamically downscaled ERA-Interim Source: P. Bieniek/UAF
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Storminess

. s Alaska Non-Tropical Track Probabilities
° C ommon q uestion: W|th E I Model Evolution - 24-Hour Window Ensemble Probabilities

Nifio/PDO/sun spots/Blob will ... : |
there be more storms than

usual this fall?”

150 W 140 W 130 W 120 W
Initialized on 18 UTC 20151028

160 W
ur 192 Ensemble Probabilities/Tracks for gefs
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- Western Alaska: increased g '
storminess — Increased %S =iy |
chances coastal flooding (not e e ol B
so much flooding rains Gulf Lariude
coast) Day 8 GEFS Cyclone Density

Courtesy M. Erickson/Stonybrook



Improved Global Scale SST Forecasts
Improved Regionally Produced Products

Fairbanks, Alaska Probability of Sea Ice at St. Paul Island 10 Days or more
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Summary for Alaska

« Climate scale forecasts from week 2 to annual+ matters

- Integral to building a weather & climate ready nation
- Alaskans
- National and multi-national industries
- National Security
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