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Alaska USHCN Sites
¢ United States Historical

Climate Network Stations U _S " H isto rica | CI i m ate

Network Stations in
northern Alaska, compared
to Northeast U.S., an area
of comparable size.

Data Source: http://climate.gi.alaska.edu/Climate/Networks/USHCN.html

The Northeastern United States
¢ United States Historical
Climate Network Stations
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Data Source: M. J. Menne, C. N. Williams, Jr., and R. S Vose 2011. United States Historical Climatology
Network Daily Temperature, Precipitation, and Snow Data. Carbon Dioxide Information Analysis Center, Oak
Ridge National Laboratory, Oak Ridge, Tennessee. Last updated August 2011.
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Historic Temperature

Temperature Trends

Temperature Change, °C
1958-2008

“Lower 48” = 1° F /Century
Alaska =5.2° F /Century*

Barrow = 7.3° F /Century*

*Source: Alaska Climate Research Center

1949-2008 Weather Station Data
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Changes in
Hydrology

Photo by Ben Jones, USGS.

Photo by Doug Kane, UAF.




Impacts of fire in the land of ice

Colville River—

—tkillik River

Manushuk River—

Photo by Ben Jones, USGS.




“Shrubification”

Photos by Matthew Sturm




“Shrubification”

Future Normal?

Photo by Torre Jorgenson







450-500 ppht
+2°C







Hibiscadelphus woodii
Malvaceae
@ Ken Wood




1979-2000 median minimum

Sentemiber 16, 2007

sea lee Concentration (percent)
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Sea ice animation — it actually works, yea!

NOAA GFDL CM2.|1 Model Simulation: SRES AIB Scenario
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lzembek National :
Wildlife Refuge * cokd a2y




Mamane: Toxic to most critters
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The Downscaled Climate Projection
Has Arrived — NOW WHAT?

Annual Air Temperature (°C)
5-Model Composite - A2
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Data set credit: Scenarios Network for Alaska & Arctic Planning |




Ecosystems Response Models — linking climate
projections to the needs of resource managers

Hydrology

Habitat
&Species
Vulnerability

Conservation
Action

Vegetation




Conceptual Model

T Degradation of coastal permafrost 1 Storm Surge il T Sea-level A River discharge and
as a result of warmer air and water (| Sealce) sediment transport

temperature /_.

1

I T Coastal erosion A Nearshore deposition

| Barrier islands, ¢ | of nutrients and deltaic
protected lagoons sediments

_ A Saline mud flats A Delta mudflats
| nest success T Drained | and coastal wet (accretion or
.Lcommon eiders. lakes sedge tundra erosion)

2 2

h 4 Y

| Terrestrial habitats T Salt-killed
near coastline tundra

h 4 h 4

| 1sland nesting habitat for | Foraging, nesting, A Habitat quality and A Shorebird

brood-rearing and quantity for brood- pre-migration
staging habitats for rearing brant, post- staging habitat
some waterfowl and breeding waterfowl and
shorebirds. shorebirds.

common eiders.

> | Foraging and/or molting
habitat for waterfowl!, loons,
qulls, terns, and some
shorebirds.




Downscaled GCM Data

ALFRESCO

} Soil Thermal Properties

DOS-TEM
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Permafrost

Surface Vegetation

Ground Ice




Permafrost Model Alone

2000 - 2009

Temperature, “C
0

ratrosl Lab, G, LAk

Mean Annual Soil Temperature — 1 m Depth




Charring Boreal Forest Forecast

|

B ALFRESCO - cccma
B ALFRESCO - echamb
I 1950 - 2006

|

1%40 1960 1980 2000 2020 2040 2060 2080 2100
Year

Driven by GCM outputs of CCCMA-CGCM3.1 (CCCMA) and MPI ECHAMS5 models (ECHAMS5) , A1B emissions scenario.
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Pilot Year : Completed in
January 2012

Identified and obtained all variables needed to
drive and couple the individual models
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'ow to modify outputs from one model so
nat they are meaningful to another model

low to downscale driving variables

F
b
a

(ow to compare similar output variables
etween models to understand differences
nd/or uncertainties in these outputs



Phase Il Objectives:
4-year Plan

1) Model coupling
To develop and apply a fully synchronous coupled model over the Western
Arctic integrating important components of an ecosystem model for Alaska
including: fire, vegetation succession and permafrost dynamics

2) Tundra fire and treeline dynamics
To evaluate, test and incorporate tundra fire and treeline and shrub
dynamics into the Alaska IEM

3) Thermokarst dynamics
To develop a conceptual model of thermokarst dynamics at a landscape scale

and to evaluate, test and incorporate thermokarst dynamics into the Alaska
[EM

4) Wetland dynamics
To design wetland field dynamics program to support the Alaska IEM and
develop, evaluate, test and incorporate wetland dynamics into the Alaska I[IEM




Domain and
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ron Integrated Ecosytem Model Domain
and Land Conservation Cooperatives

§™ EM Domain

SNAP data extent
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Links to Management

Other
Stakeholder
Groups
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Hypothetical
Model

ALFRESCO

Conservation
& Resource

Decisions

Fire
Management
Models

e = — Management

Animal
Performance
Models




Collaboration Across Disciplines

Terrestrial Ecology Ecosystem Modeling

Fire Science

Hydrology

Geophysics Remote Sensing
Data Management




Collaboration Across Organizations

Academic departments
A Alaska Climate Science Center
Arctic LCC
Western Alaska LCC




