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Summer wildfire season in Interior Alaska
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¢ | Year (1,000)
@ 2020 | 181
@ 2019 | 2,589
@B 2018 | 411
@ 2017 | 646
@ 2016 | 500
@ 2015 | 5,111
@D2014 | 234
([)2013 | 1,316
(2012 | 287
(2011 | 293
0| (2010 | 1,125

| (2009 |2,935
(2008 | 104
| 2007 | 649
| D200 | 266

| 32005 |4,650
(@ 2004 | 6,590
@ 2003 | 603
v @ 2002 | 2,183
' | @EB2001| 216

| @B 2000 | 756
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https://fire.ak.blm.gov/

Alaska wildfires are burning more acres

7 million acres
burned annually

® Million + acres burned
= Fewer than 1 million acres burned

3.5 million
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Credit: Thoman, R. (2020). Increased acres burned. Alaska’s Changing Wildfire
Environment, Grabinski, Z. and H. R. McFarland, www.frames.gov/afsc/acwe.

Data source: Alaska Interagency Coordination Center
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e Most wildfires occur in Boreal forests in Interior Alaska
e Largest fires started by lightning (~80-90% of area burned)
e Extreme years burn more than 1 million acres



Start of the wildfire season after the snow melts

Canadian FWI System

Fire
weather
observations

Temperature, Wind Temperature, Temperature,
relative humidity, relative humidity, rain
wind, rain

Fuel
moisture
codes

Fine Fuel Duff Moisture Drought
Moisture Code Code Code
(FFMC) (DMC) (DC)

Fire
behavior
indices

Initial Spread Buildup
Index Index
(=) (BU)
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Alaska’s Fire Season

https://cwfis.cfs.nrcan.gc.ca/background/summary/fwi

Buildup Index (BUI) Climatology, 1994-2016

Alaska's Fire Season in the Boreal Interior
Historic Range of Buildup Index (BUI) and MODIS Fire Detections
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Borries-Strigle et al. (in prep)

e Four subseasons - most active during Duff season mid June-mid July
e Wildfire danger in Alaska monitored using the Canada Fire Weather Index system
e How does the timing of snowmelt impact wildfires and fire danger?




Area Burned (acres)

Some large fires have started in the Wind subseasom
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Decadal Area Burned By Wildfire Discovery Subseason

1950-1959 1960-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
mWind mDuff mDrought m=Diurnal

Most fire area burned had
origin in Duff subseason
Trend to more area burned
driven by Duff subseason
but increase also in Wind
subseason

1950-2020 Wildfire Perimeters by Discovery Date
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Average snowfree date in May in Interior Alaska

April 30 June 29
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Predictive Service Area
North Slope

Tanana Valley-East

Tanana Valley-West

Upper Yukon Valley

Tanana Zone-North

Tanana Zone-South

Koyukuk and Upper Kobuk
Middle Yukon

Seward Peninsula

Lower Yukon

Yukon-Kuskokwim Delta
Kuskokwim Valley

Bristol Bay and AK Peninsula
Susitna Valley

Copper River Basin

Matanuska Valley and Anchorage
Kenai Peninsula
Northern Panhandle
Central Panhandle
Southern Panhandle

Code
AKOO
AKO1E
AKO1W
AKO2
AKO3N
AKO03S
AKO4
AKO5
AKO6
AKO7
AKO08
AKO09
AK10
AK11
AK12
AK13
AK14
AK15
AK16
AK17

Subregions

[ Eastern Interior
I Southcentral
] Western Interior

e Use ERAS reanalysis snow (1959-2020) and evaluate wildfire and BUI in

Predictive Service Areas (PSASs)

Borries-Strigle et al. (in prep)




Snowmelt is occurring earlier across Alaska since 1959
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Snowfree date anomaly (days)
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Snowfree date correlation

Region Area Burned | # Fires
Decadal Regional Snowfree Date Eastern Interior -0.20 011
Western Interior -0.12 -0.16
Southcentral -0.28 -0.23
North Slope -0.26 -0.11
III I I I Southwest 0.19 -0.06
I I mEEEw

1960-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
mEastern Interior mWestern Interior = Southcentral North Slope = Southwest

All regions have declining trends toward earlier snowmelt

Correlation between snowmelt timing (and end of season SWE) are generally

low between annual area burned and numbers of wildfires




MODIS Count

Snowfree date and fire activity in Wind Subseason

2001-2020 Wind subseason MODIS activity and

snowfree date anomaly
1400

a 62% of MODIS activity when
1200 snowmelt was earlier in Wind
subseason 2001-2020

1000
800 @ Eastern Interior
® Western Interior
600 9 ® ® Southcentral
® North Slope
400 ® ¢ Southwest
200 P 4 .‘ ® Subseason Eastern Western  Southcentral North ~ Southwest
® [ ° Interior  Interior Slope
0 . ® ’:A’)”i‘ttt PP Y Wind 031 017 011 001 -0.17
-30 -20 -10 0 10 20  Duff 039 021 -024 -022 -0.21
Snowfree date anomaly Drought -0.24 -0.16  -0.23 -0.04 0.12

Diurnal - -0.24 -0.02 -0.04 -0.05

e Early season wildfire activity also does not have significant correlations with
snowmelt timing
e Trend in snowmelt would move 0 line to the right if compared to full record!



Snowmelt timing is significantly correlated with BUI
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Correlation of regional snowoff date and daily BUI 1959-2020

—Eastern Interior —Western Interior —Southcentral —North Slope
= Significant = Significant = Significant = Significant
1-May 1-Jun 1-Jul 1-Aug 1-Sep
Date

Avg BUI vs. snowoff 1959-2020
Subseason Eastern Western Southcentral North  Southwest

Earlier snowmelt date associated . )

. . Interior Interior Slope
with higher BUI Wind  [R0S7I 047 054NN 005 | 041
Later peak correlation in North Duff 0.06 013 0.27 -0.46 015
Slope _ Drought 019  -0.03 -0.10 010  -0.05
Correlations drop off later in the Diurnal 006  -0.01 018 0.18 0.11

season



Snowfree date earlier with warmer temperatures during
Wind subseason

Tmax vs snowoff 1959-2020

Subseason Eastern Western Southcentral North Slope Southwest
Interior Interior

wind OISO oo NEUSEN

Duff 0.03 -0.15 -0.41 -0.49 -0.23

Drought 0.11 0.04 -0.20 0.22 -0.19

Diurnal -0.05 -0.17 -0.27 0.10 -0.29

Precp vs snowoff 1959-2020

Subseason Eastern Western Southcentral North Slope Southwest
Interior Interior

Wind 0.03 0.05 0.24 0.04 -0.04

Duff -0.16 -0.03 0.06 0.23 -0.01

Drought -0.28 -0.11 -0.18 -0.34 -0.13

Diurnal 0.11 -0.01 -0.06 -0.01 0.09

e Strongest correlation between snowmelt timing and temperatures during early
season

e Precipitation not well correlated with snowmelt timing



Snowmelt/river ice breakup timing linked with ENSO

Teleconnections and snowoff 95% significant correlations with daily BUI

Eastern Interior

Western Interior
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e Several major teleconnections correlated with snowmelt and BUI in Wind subseason but drop off
before the peak season

e Other teleconnections such as NPI (North Pacific Index) and EP/NP (East Pacific/North Pacific)
remain significant



Conclusions

e Direct correlations between snowfree date and wildfire activity not statistically

significant but physically consistent

e Snowmelt is significantly correlated with BUI in April-May
o Shared link with temperature
e Most teleconnections are most strongly linked with BUI during the Wind

subseason but may have limited applicability to the peak season
o However, a few possibilities remain



