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Introduction
One of the factors that shapes the Alaskan Boreal forest is
the frequency in which previously burned areas re-burn,
also known as the fire return interval. The Alaskan fire
regime itself is subject to various climate influences one of
which is temperature. Using geographic information system
software, I utilized and compared statewide climate data
from 1940 to 2009 with fire data from 1942 to 2010 to
determine whether mean summer temperatures are
correlated with fire return intervals and area burned in the
Alaskan Boreal Forest. I also mapped projected mean
summer temperatures through year 2099 and discussed the
implications of a warming climate in Boreal Alaska.

Although the areas with the highest fire frequencies
experienced warmer temperatures it cannot be said
that these areas re-burned due to experiencing warmer
temperatures. The spatial and climatic distribution of areas
that burned more than twice fail to reveal any obvious
pattern that would explain the high burn frequencies.
Factors contributing to high burn frequencies may include
historical lightning distribution as well as human
influence.

Study Area
Figure 3. Fire frequency refers to the number
of times an area burned over the study time
period. This chart represents the mean July
temperature in which pixels burned once or
more than once. There is a positive
correlation (R2=0.9294) between warmer
climate and increasing fire frequency.

Figure 5. Spatial Distribution of Fire Frequency
Figure 4. There is also a positive
correlation (R2= 0.7968) between burned
area and climate for this time period. The
percent area that burned at least once
within climate zones increases as the
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climate zone increases. However, the trend
Zones by 2099
trails downward at the most extreme
temperature zone of 18-19°C.
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Methods
1. Mean July temperatures from 1940 to 2009 obtained
from the Scenarios Network for Alaska & Arctic Planning
(SNAP) database was cross-referenced with wildfire
counts from 1942 to 2010 (Verbyla 2011) and tested for
correlation.
2. July temperature data was classified into 11 climate
zones of 1°C intervals and percent of area that burned at
least once within zones was calculated. Percent burned
and climate zones were tested for correlation.
3. Projected temperature through the year 2099 was
mapped and percent change in climate zone area was
calculated.
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The percentage of land within the climate zones that burned
increased as the mean temperature of the climate zones
increased. There was one exception and it occurred in the
warmest climate zone of 19°C where percent area burned
dropped by 19% from the previous climate zone. This drop
might be explained by the wetland land cover that
predominates the zone which is located in the Yukon Flats
(Gallant 1998). Although not addressed by this study, land
cover and land cover changes as a result of a warming
climate (Chapin et al. 2005) may have significant impacts on
fire cycles throughout Boreal Alaska.
The fire return interval during the study period was 22.76
years. Considering that black spruce (Picea mariana) has
about a 50% probability of producing seeds by 30 years of
age (Viglas, Brown, and Johnstone 2013), such a short fire
interval may limit the perseverance of black spruce (Picea
mariana) in the Alaskan Boreal Forest and provide for a
large scale dominance of deciduous vegetation (Johnstone,
Hollingsworth, et al. 2010).

Conclusion
Although this study demonstrates a positive correlation
between temperature and fire frequency as well as a
positive correlation between temperature and area burned,
further research is needed to understand the influence of
other factors, such as lightning distribution, changes in
vegetative land cover, and hydrological changes to better
predict future fire activity. This research does suggest that
fire activity in Boreal Alaska is increasing and that the
impacts of such an increase on wildfire management need
to be examined in order to continue providing for human
interests within Alaska's shifting fire regime.
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