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Severe Forest fire weather conditions in Alaska

Hiroshi Hayasaka
Grduate School of Engineering, Hokkaido University

In 2004, many large-scale fires occurred in Alaska and the burned area encompassed about 26,700 km®. This was the
largest burned area since 1956, and combined with an additional 19,000 km® burned in 2005 (third-largest fire year), the total
burned area comprised about 10% of the Alaskan boreal forest in just two years. To clarify weather condition of the many
large-scale fires of recent years from 2002 to 2013, hotspot data from MODIS and various weather data were analyzed in this
paper. The derived results allow the following conclusion. Dry and warm weather conditions with strong persistent winds are
crucial for fires. In 2004 and 2005, easterly winds from Canada caused very high daily hotspot peaks in June and August; one
daily hotspot peak in mid-July of 2004 was caused by southwesterly winds from Bethel or the Bristol Bay. These persistent
winds with relativeky high speed and low humidity lasted for about few days and promoted fire expansion. The above wind
conditions in June and August were caused by the development of a high-pressure system over the Beaufort Sea under a
persistent blocking ridge over Alaska.
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Figure 1. Fire History and Recent Fire Trend in Alaska Figure 2. Satellite image (Highest number of hotspots on DN=226,
2005)
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Table 1. Top five severe fire periods (2002~2013)

. Ave.

Total Number Sever Fire Period Number (.)f Max. Daily Number of
Year Straight Fire Hotspots .
of Hotspots* (Day Number) o Daily
Days (Date)
Hotspots
1 2005 30,886 | Aug.8~20 (220~232) 13 5,191 (Aug.14) 2,376
2 2004 23,394 | Aug.6~29 (219~242) 24 3,053 (Aug.20) 975
3 2004 22,148 | Jun.18~Jul.3 (170~ 185) 16 4,325 (Jun.29) 1,384
4 2009 15,514 | Jul.19~ Aug.6 (200~218) 19 2,538 (Aug.4) 817
5 2004 12,464 | Jul.10~18 (192~200) 9 3,521 (Jul.12) 1,385
* Total Hotspots > 10,000 ** Daily Hotspot > 300
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Figure 3. Wind direction and speed during fire expansion period Figure 4. Temperature and relative humidity during fire expansion
(DN=220~234, 2005) period (DN=220~234, 2005)
Figure 5. Mean height (m) for 1000 hPa Figure 6. Mean height (m) for 1000 hPa Figure 7. Mean height (m) at 500 hPa
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