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❖Wildfires are unpredictable and dangerous, especially 
to the firefighters working on the frontlines.

❖They cost billions of dollars every year in both 
destruction and loss of life.

❖Wildfires tend to behave in an erratic and 
unpredictable manner, making it hard to produce 
proper forecasts and warnings for frontline workers.

❖We use the Froude Number as a predictor for 
wildfires plume structure and rate of spread.

❖The goal is to have better predictions of wildfire 
behavior so firefighters can be safe.
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Figure 3. The Froude Number as a function of the rate of spread.

Figure 1. A visual representation of the WRF-Fire model.
❖We make use of the Weather Research and 

Forecasting (WRF) Fire model (Coen et al., 2012).
❖ 18 3-hour simulations were conducted.

Figure 2. Vertical plume cross-section plots for a dry atmosphere (0% 
relative humidity; left column) and a moist atmosphere (75% relative 

humidity; right column) and for grassland (top row) and logging (bottom 
row). The arrows indicate wind speed and direction, and the plume is 

represented by the smoke concentration in color.

❖ Dormant brush has the highest rate of spread
❖ Grassland has the highest Froude Number
❖ A lower froude number can be indicative of a more 

erratic fire based on wind speeds
❖ Relative humidity slows down the rate of spread
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❖ The Froude Number is a dimensionless convective 
number used to consider the interaction of the 
horizontal dynamic forces of the wind flow over the 
fire with the vertical buoyant forces of the fire.

❖ It allows us to categorize fires with a singular value 
that gives us information about the plume structure 
and spread rate of the fire (Sullivan, 2007).
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