Chapter 19 / Color Figure Appendix

Major Ecological Regions of Alaska
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Figure 1: Major Ecological Regions of Alaska. Source: National Atlas of the United
States.
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Figure 2: Average temperatures in Alaska have increased over
the 20th century, with about 4°F warming since the 1950s.
Source: Historical Climate Network, National Climate Data
Center.

Figure 3: Over the 20t century, precipitation in Alaska has
increased. Source: Historical Climate Network, National Climate
Data Center.
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Canadian Model

Potential Consequences of Climate Variability and Change

Precipitation Change - 21st Century
Hadley Model
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Both models proj-
ect precipitation
increases of up to
25%. Despite
these increases,
the projected rise
in air temperature
is expected to lead
to slightly reduced
soil moisture
throughout most
of Alaska.

Temperature Change - 21st Century
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Figure 4: Precipitation and temperature change projected in the 21t century by two climate models.
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Winter Maximum Temperature Change
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Figure 5: The largest projected warming is in winter,
when both models show average daily-high tempera-
tures increasing more than 15°F over the northern half
of the state. Source: B.Felzer, UCAR.

586

By 2100, both
models project
large increases in
annual average
temperature, with
the greatest
warming in the
North and West.

Summer Soil Moisture Change

Hadley Model 21st Century

Figure 6: The Hadley model projects increased summer soil
moisture in central Alaska and decreases in the north and
south, while the Canadian model projects moderate decreases
throughout the state. Source: B. Felzer, UCAR.
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Permafrost Regions of Alaska
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Figure 7: Permafrost regions of Alaska. Source: 0.J. Ferrains, 1965.

Projected Summer Sea Ice Change
Canadian Model: An Ice-free Arctic Summer

Current Sea Ice Extent 2030s Sea Ice Extent 2090s Sea Ice Extent
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Both models project substantial further retreat of sea ice through the 21t century, with complete
loss of summer Arctic sea ice in the Canadian model by the 2090s. Sea ice outputs were not avail-
able for the Hadley scenario, but a reconstruction based on sea-surface temperature shows a 40 to
50% loss of summer sea ice by the 2090s.

Figure 11: Canadian model projections of future Arctic sea-ice retreat. Source: B. Felzer, UCAR, 2000.
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Potential Consequences of Climate Variability and Change

Spring Breakup Dates in the Nenana Classic
(11-year moving average)

9-May

Figure 12: The average date of spring breakup of ice on
8-May the Tanana River at Nenana has advanced by eight days
7-May A /A‘A between the 1920s and the 1990s. Source: Historical data

oM m ,l from Nenana Ice Classic, http://www.ptialaska.net/~tri-
hiad pod/breakup.times.html.
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The 1990s Outbreak of Spruce Bark Beetles on the Kenai Peninsula
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Figure 13: Since
1992, the largest out-
break of forest

insects ever recorded
in North America has
caused widespread

tree mortality over 2.3
million acres. Source:
USDA Forest Service.
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Annual Area of Northern Boreal Forest Burned in State of Bering Sea Ecosystem
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Figure 14: The Alaskan boreal forest is a small part of an enormous === Herring, Crabs (except Opilio) === Flounders
. === Spectacled Eider === Pollock
forest that extends continuously across the northern part of North e Stellar Sea Lions. Harbor Seals
America. The average area of this forest burned annually has more
than doubled since 1970.Source: Kasischke and Stocks, 2000. Figure 16: The climatic regime shift of the late 1970s caused large-
scale reorganization of the Bering Sea ecosystem. Source: simplified
from NRC (1996).
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P Figure 15: Under the Hadley scenario, the
MAPSS biogeography model projects large-
scale loss of tundra and taiga ecosystems as
forests expand north and west. Likely conse-
quences include disruption of wildlife migra-
Hadley Model 2090s tion and associated subsistence livelihoods,
as well as the potential for large releases of
soil carbon. Source: R. Neilson et al, 1998.
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