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Modeling framework
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Climate Drivers
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Disturbance regimes : Fire

1100 —— CCCMA A1B  ——— CCCMA A2 CCCMA Bl —— CRU .
———— ECHAM5 A1B  ——-— ECHAMS A2 ECHAMS B1 =

1000 A
900 ,; S
o p
800 ) /»/
700 ,;-,:fi-f"“'"
600 /
500 B

400

Cum. AOB (1000 x km?2)

300
200

100
1940 1960 1980 2000 2020 2040 2060 2080 2100

Time (yr)

Simulated fire scars for the historical period
1950-2009. Individual fire scar colors indicate
age of burn from oldest (red) to youngest
(green).

Cumulated area burned for the historical period
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simulated by ALFRESCO for the 6 climate
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Evaluate TEM performances
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Historical change in Net Ecosystem
o -7.3 TgC/yr were lost on average
C balance [1950-2009] between 1950 and 2009 in

Interior Alaska.

NPP 'T Fire A * The loss over the 60 year period is
96.5 30.7 primarily driven by
unprecedented fire emissions
RH during the decade of 2000s
73.1 (record fire years in 2004 and
A VEGC 2005).
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Conclusion

Interior Alaska lost 365 TgC from soil respiration and wildfire burn from
1950 to 2010 that represents 3.4% of the total C stocks in the region in
1950 (10.6 PgC).

In addition, 30 Tg CH, were emitted, mainly in wetlands. CH, warming
potential being 21 times higher than CO,, the total Closs in CO,eq. was 1.4
PgC, i.e. 13% of the C stocks in 1950.

Upland ecosystems in interior Alaska are C sinks over the 215t Century: the
increase of productivity with projected climate warming offset increased
carbon loss from soil respiration and wildfire emission for all climate
scenarios.

However, this sinks become strong sources when taken into consideration
methane emissions from the wetlands. By 2100, Interior Alaska is
projected to gain between 0.43 and 1.01 Pg C in uplands and loose
between 0.07 and 0.17 PgC of CH, in wetlands. In CO,eq., the total loss
would range from 0.89 to 2.6 PgC by 2100.



To what extent post-fire succession will offset C loss
?

Global Change Biclogy (2010} 16, 1281-1295, doi: 10.1111 /j.1365-2486.2009.02051.x

Changes in fire regime break the legacy lock on
successional trajectories in Alaskan boreal forest
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Fig. 1 Map of the study sites in interior Alaska (modified from Johnstone et al., 2009). Solid gray polygons indicate areas that were
burned in 2004. Study sites (n = 90) are shown as filled black squares in fires that intersected the Dalton, Steese, and Taylor highways.
Because of the small scale of the map, symbols overlap for some sites.
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Post-fire succession model in development
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