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Oklahoma Fuels:  Dormant Season 







 

 

 

 

Oklahoma Fuels:  Growing Season 







Oklahoma Wildfire Database 

 (25,829 wildfires from 2000-2012) 

• Karen Short database (Oklahoma fires) for 
 2000-2012 

• 111 wildfires >= 1000 acres reported to 
 Oklahoma Fire Marshal were added (flagged 
 as likely viable by Karen and not in her 
 database) 



Oklahoma Wildfire Monthly Climatology 

 (25,829 wildfires from 2000-2012) 

Total Number of Wildfires by Month
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Oklahoma Wildfire Monthly Climatology 

 (25,829 wildfires from 2000-2012) 

Total Acres Burned by Month
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Oklahoma Wildfires by Year (2000-2012)  
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The Oklahoma Mesonet 





Analysis 1:  Wildfire Size Class 

• 25,829 wildfires (2000-2012)  

• Individual fires linked to  nearest Mesonet 
 station data on day of ignition 

• Six fire size classes 

• Dormant (Nov-Apr) and growing (May-Oct) 
 seasons 



Wildfire Size Classes 

• Class 1 < 1 acre (0.40 ha)  

• Class 2 1-10 acres 

• Class 3 10-100 acres 

• Class 4 100-1000 acres 

• Class 5 1000-10,000 acres 

• Class 6 >= 10,000 acres (4047 ha)  



Variables Inspected 

• Max Air Temperature 

• Min Relative Humidity 

• Average and Max Wind Speed 

• Daily Solar Radiation 

• Daily Precipitation 

• KBDI 

• 1-hr, 10-hr, 100-hr, and 1000-hr Dead Fuel Moisture 

• Soil Moisture (Fractional Available Water) 



Keetch-Byram Drought Index (KBDI) 
Function of daily max temp and precipitation 



Dead Fuels 
 
 

(Dead Fuel Moisture = % moisture content by weight) 

1000-hr 

100-hr 

10-hr 

1-hr 



Soil Moisture (FAW) 
 

• Mesonet soil moisture sensors at 5, 25, 60, 75 cm 

• Integrated water content:  0-40 cm soil layer 

• Volumetric Water Content (VWC) 

• Fractional Available Water (FAW) 

• Normally,  0 <= FAW <= 1 

FAW = (VWC – VWCwp) / (VWCfc – VWCwp)  



Methodology 

• Each variable – average values determined over 
 each size class for dormant and growing seasons 

• Regression performed for each variable relating 
 size class to those average variable values 
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Toward a Statewide Predictive System 
(large wildfires >= 1000 acres) 



Analysis 2: 
Wildfire Frequency and Area Burned 

• Large wildfires >= 1000 acres (400 ha) 

• 501 wildfires (2000-2012)  

• Analyses by month for dormant and growing 
 season fires 

• Average statewide weather/soil conditions 
 during month, as well as prior month 



Variables Inspected 

• Max Air Temperature 

• Min Relative Humidity 

• Average and Max Wind Speed 

• Daily Precipitation 

• KBDI 

• 1-hr, 10-hr, 100-hr, and 1000-hr Dead Fuel Moisture 

• Soil Moisture (Fractional Available Water) 



Monthly Correlations 



Correlations with Monthly Wildfires (Growing Season) 



Correlations with Monthly Wildfires (Dormant Season) 



Monthly Comparisons:  Growing vs Dormant Season 



A Closer Look at Fractional Available Water (FAW) 
and 1000-hr Dead Fuel Moisture 



Analysis 3: 
Acres Burned 

• Large wildfires >= 1000 acres (400 ha) 

• 501 wildfires 

• 13 growing and 12 dormant seasons (2000-2012) 

• Acres burned from each fire 

• FAW and 1000-hr DFM values taken from nearest 
 Mesonet station to each fire 



Acres Burned 



Analysis 4: 
Logistic Regression 

• Large wildfires >= 1000 acres (400 ha) 

• 501 wildfires 

• 13 growing and 12 dormant seasons (2000-2012) 

• Statewide average weather/soil conditions during 
 each GS or DS day 

• Daily probability of a fire >= 1000 acres 



Fractional Available Water 

Growing Season 



1000-hr Dead Fuel Moisture 

Growing Season 



Fractional Available Water 

Dormant Season 



1000-hr Dead Fuel Moisture 

Dormant Season 



Large Multi-Day 2011 
Growing Season Wildfires 



Keystone/Terlton Complex 
August 5-10, 2011 

20,129 acres (8146 ha) 







100-hr (blue) and 1000-hr (green) 
Dead Fuel Moisture 

(Oilton) 

20,000 acre Keystone/Terlton fires 



Fractional Available Water (FAW) 
(Oilton) 

20,000 acre Keystone/Terlton fires 



Ferguson Fire 
September 1-10, 2011 

39,907 acres (16,150 ha) 







100-hr (blue) and 1000-hr (green) 
Dead Fuel Moisture 

(Medicine Park) 

40,000 acre Ferguson fire 



Fractional Available Water (FAW) 
(Medicine Park) 

40,000 acre Ferguson fire 



Effect of FAW on Growing Season Fire Activity during 
a “Normal FAW” GS, a “High FAW” GS,  

and a “Low FAW” GS 



Oklahoma Wildfires by Year (2000-2012)  
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Effect of FAW on Growing Season Fire Activity 



Some Salient Conclusions 

• Soil moisture (FAW), KBDI, 100-hr, and 1000-hr DFM become 
 critical factors in wildfire activity during the growing 
 season 

• Soil moisture (FAW) and 1000-hr DFM during the growing 
 season are strongly correlated with future wildfire 
 activity during the same growing season 

• Soil moisture (FAW) and 1000-hr DFM during the growing 
 season are correlated with future wildfire activity during 
 the upcoming dormant season 
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Questions ? 


