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Forest Fires and Wind Flow
Hiroshi HAYASAKA

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 the
background of the many large-scale fires in 2004, spatial and temporal analyses using various data were performed 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, easterly winds from Canada caused two daily hotspot peaks in late June and late
August; one daily hotspot peak in mid-July was caused by southwesterly winds from Bethel or the Bristol Bay. These
persistent winds lasted for about one week 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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Fig. | Study area and distribution of hotspot (fire) and fifteen
largest fires in 2004
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Fig. 2 Fire history in Alaska by size of burned area (1956-
2013)
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Fig. 3 Fire expansion periods in 2004
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Fig. 4 Satellite image (Hotspot peak on DN=181, 2004)
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Fig.5 Wind direction and speed during fire expansion period 1
(DN=175~185, 2004)
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Fig. 6 Temperature and relative humidity in fire expansion
period I (DN=175~185, 2004)
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Fig. 7 Satellite image (Hotspot peak on DN=194, 2004)
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Fig. 8 Wind direction and speed during fire expansion period I1
(DN=190~200, 2004)
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Fig.9 Temperature and relative humidity in fire expansion
period 11 (DN=190~ 200, 2004)
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o s

Fig. 10 Satellite image (Hotspot peak on DN=233, 2004)
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Fig. 11 Wind direction and speed, and relative humidity during
fire expansion period 111 (DN=230~240, 2004)
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Fig. 12 Temperature and relative humidity in fire expansion
period II (DN=230~240, 2004)
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Fig. 13 Fire expansion periods in 2005
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Fig. 14 Satellite image (Hotspot peak on DN=222, 2005)

Fig. 15 Satellite image (Third hotspot peak on DN=226, 2005)
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Fig. 16 Wind direction and speed during fire expansion period
(DN=220~234, 2005)
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Fig. 17 Temperature and relative humidity in fire expansion
period (DN=220~234, 2005)
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4. 1 2004 XK1 - MO EEOSETE

2004 FEDOKK T &MY TR —7 +— bFICEZER
FEL, ZHIZEDATFT Y FRNLEFE Y DRNT T AH
WEERIZIR EAA T, KRATERIL L. Z OBTFIL, Fig
4 & 10 OfF MR CiEsd T 5. Fig. 18 [T 1000hPa DRJE
FEAZR LY. Fig. 18 b, 77 AWILHOR—7 4 —

rﬁmﬁﬁ%&?ﬁszﬁmaum,mﬁ%k%&ﬁ&[]

FEOERH Y, EHY OBOK X DT aHELfLs o
Tz EdbHivs.

Fig. 18 Mean height (m) at 1000 hPa (DN=181, 2004)

4. 2 2004 FREHMOKEDREIR

2004 42137 7 A d 1EEIT 5~T A O#9 3 » ¥ LIc&E
ORBBREL CWEPREINTWAS 2. Fig. 19 I
2004 4 6~8 H 500hPa TD 3 » H EHEERER W45 L
fo. 77 AH E2EIZIBR S M- KED RIRIE Fig. 19 B2l
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TS EHER S TWEY, HEDT 7 AR TORHRMAH
DIERACIZ DL THEELTWA L) THS.

Fig. 19 Three-month mean height anomaly from June to August
in 2004
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4. 3 2004 EXKHOBETOER
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0
Fig. 20 Three-month mean 850-hPa temperature anomaly from
June to August in 2004
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地球規模の風の変化については解析していません。
急激な気候変動下で発生したという推測も、実証できませんので、この文は無視して下さい。




