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• Fire managers identified the need for information in late March for upcoming fire season to motivate this work

• Seasonal forecasts using CFSv2, ECMWF, and MétéoFrance show skill for fire weather indices

• Model skill varies within the fire season with greatest skill during drought, diurnal seasons and in MétéoFrance model

Main Results
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• Seasonal forecasts have potential to provide outlook for Alaska boreal 
wildfire season

• Combine models into MME and evaluate forecast skill

• Continue working with fire managers to determine best practices to 
communicate information and what information is useful
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Figure 2. Map of Alaska Predictive 
Service Areas (PSAs).  PSAs marked 
with a red star are included in this 
study.  www.akff.mesowest.org

Forecast Skill

• Peak of Alaskan fire season (1 Apr. 
– 30 Sep.) usually in June-late July

• Summer 2019 had two anomalous 
and costly late season fires in 
August

• With an increase in temperatures, 
fire season is expected to be longer 
with enhanced fire activity and 
rising fire suppression costs

•Canadian Fire Indices (Buildup 
Index) used by fire management 
community to evaluate fire 
likelihood and related to largest 
acres burnt (Partain et al. 2016, Ziel
et al. 2020)

Seasonal Forecasts

•Use March forecasts from seasonal forecast 
models to prepare fire season outlook

•Calculate daily forecast Buildup Index (BUI) as 
given by Canadian Forest Fire Weather Index 
System at Predictive Service Area (PSA) level for 
each model

Application: 2020 Outlook Example

• Models tend to overestimate precipitation and underestimate temperature for Alaska
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Figure 1. top: Alaska wildfire acreage 
burned by year and by fire subseason
(Credit: R. Thoman). bottom: Definition 
of subseason, MODIS counts, & Buildup 
Index (Adapted from D. Burrows). 

𝑇𝑚𝑜𝑑𝑒𝑙 − 𝑇𝑚𝑜𝑑𝑒𝑙 𝑐𝑙𝑖𝑚. = 𝑇𝑎𝑛𝑜𝑚𝑎𝑙𝑦

𝑇𝑎𝑛𝑜𝑚𝑎𝑙𝑦 + 𝑇𝑜𝑏𝑠 𝑃𝑆𝐴 𝑐𝑙𝑖𝑚 = 𝑇𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑒𝑑
• All models predicted below average BUI for 

most of fire season, but still in middle tercile
• Based on observations:

• Separate model BUI and observed BUI into terciles: upper, middle, lower
• Evaluate forecast skill with ROC curves and skill score

• Determine skill for each model, PSA, and fire subseason

𝐻𝑅 =
𝑁ℎ𝑖𝑡

𝑁ℎ𝑖𝑡 + 𝑁𝑚𝑖𝑠𝑠

𝐹𝐴𝑅 =
𝑁𝑓𝑎𝑙𝑠𝑒 𝑎𝑙𝑎𝑟𝑚

𝑁𝑓𝑎𝑙𝑠𝑒 𝑎𝑙𝑎𝑟𝑚 + 𝑁𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

o Fire behavior index calculated from Duff 
Moisture Code (DMC) and Drought Code (DC)    
-> temperature, precipitation, and relative 
humidity

o Metric of how much fuel is available to burn

Figure 3. Forest floor 
fuels by Fuel Moisture 
Codes of the FWI 
System.  From De 
Groot, 2004.

•Compare to daily observations from station data 
aggregated over PSAs in Alaska for fire season 
from 1994 to 2019

Upper Tercile ROC Curves for PSA AK14
1 April – 30 September
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Figure 6. ROC curves and corresponding 
ROC skill scores for the upper tercile BUI 
values for PSA AK14 (Kenai Peninsula) for 
the entire fire season (1 April – 30 
September) for each seasonal forecast 
model.

o ROC curve: hit rate (HR) vs. false alarm rate (FAR) at different thresholds

o ROC skill score = area under ROC Curve
o Skillful if score > 0.5, high skill at 0.7 or greater

2020 BUI Forecast for PSA AK01W

• Use reconstructed data sets in daily BUI calculations
• Compare to observed BUI values for each year, PSA

• Ex: Models did not capture the second peak in 2019 
season for Kenai Peninsula (Fig. 5) B
U

I

2019 BUI Forecast for PSA AK14

Figure 5. 2019 BUI forecasts for each seasonal forecast model, 
observed BUI, and PSA climatology for PSA AK14 (Kenai Peninsula).

Figure 7. 2020 BUI forecasts for each seasonal 
forecast model, observed BUI, and PSA climatology 
for PSA AK01W (Tanana Valley West). 

Figure 8. 2020 ensemble average temperature forecast for each model and model climatology for PSA AK01W.

Upper tercile BUI  
had most skill    

across all models

Provide fire managers with skillful information about the upcoming fire 
season to aid in management decisions and allocate resources efficiently

Studying three seasonal forecast models:
NOAA CFSv2, ECMWF SEAS5, and MétéoFrance Sys. 6/7

Apply Delta Method to fix model biases
of temperature and precipitation

Figure 4. Schematic of 
Delta Method approach. 

Figure 9. 2020 ensemble average precipitation forecast for each model and model climatology for PSA AK01W.
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Provide outlook for 2020 summer fire season in 
April 2020 from March seasonal forecasts

o 2020 was a very low fire season
o Peak occurred end of May
o Observed BUI were in lower tercile for all 

subseasons except wind-driven

CFSv2 SEAS5 MF Sys. 7

CFSv2 SEAS5 MF Sys. 7
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Alaska’s Fire SeasonWind-Driven Surface Fire Stage: 
Early April - May. Prior to full green-up, 
soils are cold and dead grasses and litter 
are main burnable fuels. Human 
ignitions.

Duff-Driven [Peak Season] Stage:
Early June - mid July. Longer days = peak 
heating of spruce, duff and surface 
fuels. Episodic growth is related to hot, 
dry sunny days; even green fuelbeds can 
burn. Lightning ignitions dominate.

Cumulative Drought Stage:
Beginning of July – mid August. 
Significant in years where mid & late 
summer rains fail to show. Mainly fire 
growth, not new ignitions. 

Diurnal Effect Stage:
Mid-August – September. Shorter days, 
less solar radiation, moderating daytime 
temps and RH. Changing climate is 
causing some years to have more active 
late seasons.


