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Our journey so far:

• Soil moisture affects growing-season wildfire size in the 
southern Great Plains.

• Concurrent and antecedent soil moisture related differently to 
wildfire in different seasons.

• Soil moisture is a better growing-season wildfire predictor than 
KBDI.

• Grassland fuelbed conditions are strongly linked to soil 
moisture.

Our motivating question:

• How can increasingly available information on soil moisture 
and related soil properties help us reduce the negative impacts 
of wildfire on people and ecosystems?



Oklahoma wildfires



Oklahoma soil moisture data



Soil moisture affects growing season 
wildfire size

• FAW = fraction of 
available water capacity

• Large growing season 
wildfires only occurred 
when FAW was low.

• Large dormant season 
wildfires occurred at all 
levels of FAW.



Soil moisture affects growing season 
wildfire size

• Many plants experience 
water stress when FAW < 
0.5.

• 91% of growing season 
wildfires >121 ha 
occurred when FAW < 0.5.

• 77% occurred when FAW
< 0.2.



Concurrent and antecedent soil moisture related 
differently to wildfire in different seasons

• Large growing 
season fires reach 
a maximum when 
soil moisture 
reaches a 
minimum.

• Dormant season 
fires reach a 
maximum when 
soil moisture is 
near maximum



Concurrent and antecedent soil moisture related 
differently to wildfire in different seasons

• But, FAW
anomalies were 
associated with 
high wildfire 
occurrence across 
seasons

• A lag effect of FAW
on dormant season 
wildfire occurrence 
was apparent



Concurrent and antecedent soil moisture related 
differently to wildfire in different seasons

• Logistic regression 
model correctly 
predicted large fire 
presence/absence on 
83% of growing season 
days over 13 years.

• Current soil moisture, 
wind speed, and 
humidity were all 
important predictors.



Concurrent and antecedent soil moisture related 
differently to wildfire in different seasons

• Logistic regression model 
correctly predicted large 
fire presence/absence on 
77% of dormant season 
days over 13 years.

• Antecedent and current 
soil moisture, wind 
speed, humidity, and 
temperature were all 
important predictors.



Soil moisture is a better growing-
season wildfire predictor than KBDI

• 66% of growing season 
fires >121 ha occurred 
under extreme KBDI

• 81% of growing season 
fires >121 ha occurred 
under extreme FAW



Soil moisture is a better growing-
season wildfire predictor than KBDI

• Soil moisture conditions 
indicated extreme 
drought for 3 weeks 
preceding the fire

• KBDI was <400 only 10 
days before the fire

• On average soil 
moisture indicated fire 
danger 10 days earlier 
than KBDI



Grassland fuelbed conditions are 
strongly linked to soil moisture

• Logistic 
relationship 
between soil 
moisture and 
greenness

• Steepest slope 
at FAW = 0.3



Grassland fuelbed conditions are 
strongly linked to soil moisture

• Fuel curing rate 
linearly related 
to soil moisture 
at FAW < 0.3

• Maximum 
curing rates 
~13 g m-2 d-1



Summary

• Soil moisture affects growing-season wildfire size 
in the southern Great Plains.

• Concurrent and antecedent soil moisture related 
differently to wildfire in different seasons.

• Soil moisture is a better growing-season wildfire 
predictor than KBDI.

• Grassland fuelbed conditions are strongly linked 
to soil moisture.
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Explore our websites and get in touch

tyson.ochsner@okstate.edu

http://soilmoisture.okstate.edu/

http://canopeoapp.com/

http://soilphysics.okstate.edu/
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