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• Understand the relationship between fire starts, lightning activity, and observed and modelled weather variables.
• Use these results to produce an operational tool for the National Weather Service and the Alaska Fire Service.

Project Objectives

Motivation
• Provide Fire Managers
with a seasonal outlook in
March to allow them to
allocate resources.
• Homogenized lightning
data suggests that
lightning is increasing in
Alaska.
• Annual acres burned in
Alaska is on the rise since
1990.
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Figure 1. Top panel: Acres
burned in Alaska since
1990. A line of best fit
shows that acres burned are
increasing by ~ 12900
acres/year on average.
Bottom Panel: May-August
counts of lightning strikes
across the Interior PSAs for
the historical network
(1986-2012, blue), the new
upgraded sensor network
(2012-2015, orange) and the
historical homogenized
strike counts (grey). Plot by
Bieniek et al.

Figure 2. May-August counts of lightning strikes across the Interior PSAs for the historical
network (1986-2012, blue), the new upgraded sensor network (2012-2015, orange) and the
historical homogenized strike counts (grey).

Examining the Relationship Between Heavy Precipitation
and Acres Burned
• May 1 – August 31 is
considered the fire season in
Alaska.
• Summertime rain is mostly
convective in nature, rather
than stratiform.
- Heavy rain is even more
likely to be convective and
may be associated with
lightning.
• Is there any correlation
between instances of heavy rain
and acres burned?

Background

• Alaska Fire Service (AFS) has split the
state into Fire Protection Areas.
• AFS uses the Canadian Forest Fire
Weather Index System (CFFWIS) to
evaluate fuel vulnerability in
observations and forecast data.
• How can we use the weather and
climate information we have to tailor
our short and long term forecasts to
the Fire Protection Areas and
Predictive Service Areas (PSAs)?
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• No significant correlation
(positive or negative) was found
between occurrences of >= 0.15
inches of precipitation in 1 hour
at a centrally located ASOS
station and acres burned in
either the Fairbanks or Delta
Fire Protection Areas since 2004.
• Next step: Incorporate Remote
Automated Weather Stations
(RAWS) to analyze changes in
precipitation with elevation in
relation to fire.

• Additionally, there is no long
term trend in days with greater
than 0.3” of rainfall at these
sites. These days are critical to
lowering or resetting the Fine
Fuel Moisture Code (FFMC).

Figure 2. Top left panel: BLM-AFS Fire Protection
Areas. Middle left panel: Flow chart for calculating
Canadian Forest Fire Weather Indices (FWI). Middle
right panel: Image depicting how fire codes correspond
to soil depths. Bottom right panel: Annotated photo from
a field day in August showing different soil layers in an
area under stands of black spruce trees.

• A future step will be to analyze
homogenized lightning data as
verification for both short term and
long term weather and climate
models.
• Additionally, lightning during fire
breakouts will be examined in relation
to other modeled weather parameters
Figure 4. Top left panel: Homogenized monthly
Alaska lightning climatology between 1986 and
2015. Plot by Bieniek et al.
.

Other Variables to be Examined
• Real-Time Mesoscale Analysis
(RTMA) during periods of
rapid fire outbreaks.
- Can we identify certain
patterns in modeled
weather parameters beyond
what is included in the
Canadian FWI scale to
predict fire outbreaks?
- Can we identify synoptic
scale patterns that produce
lightning?
• Modeled Lifted Indices (LI) for summer 2020. Little instability is required
for convection in Alaska relative to the lower 48. Can we identify a criteria
for NWS forecasters to use in a tool when forecasting Lightning Activity
Level (LAL)?
• Downscaled 1km resolution Alaska WRF-ERA.
Figure 5. Top right panel: RTMA plot of 2 meter dew point temperature at 0Z on September
20, 2019, the last day NWS Fairbanks issued fire weather products for the 2019 fire season.

Weather

• Less than 40% of the fires in Alaska between
2008 and 2018 were started by lightning, but
they were responsible for nearly 95% of the
acres burned.
• AFS maintains a lightning detection network
with 13 sensors throughout the state.

Incorporating Lightning

Summary
• No correlation between heavy or likely convective precipitation and fire
statistics yet, although the investigation is not complete.
• Precipitation will be examined in relation to fire ignitions and acres burned, as
well as other weather parameters including lightning and those included in
reanalysis and model data.
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Figure 3. Top right panel: Plot of Delta Fire Protection Area acres burned and heavy precipitation
occurrences at Allen Army Airfield since 2004. Middle left panel: Plot of Fairbanks Fire Protection
Area acres burned and heavy precipitation occurrences at Fairbanks International Airport since 2004.
Middle right panel: ACIS plot showing the number of days in each fire season with greater than 0.3” of
precipitation at Allen Army Airfield. Bottom left panel: ACIS plot showing the number of days in each
fire season with greater than 0.3” of precipitation at Fairbanks International Airport.
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