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Fuel moisture reduces fire spread
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But not all fuel moisture is created equal

3“ | [ |
western red cedar
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Live (woody) fuels take longer to
ignite than dead fuels



But not all fuel moisture is created equal

Live fuels take longer to ignite than dead fuels

Why?



But not all fuel moisture is created equal

Live fuels take longer to ignite than dead fuels

Why?
a. They’re wetter 200
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Cruz et al. 2015



But not all fuel moisture is created equal

Live fuels take longer to ignite than dead fuels

Why?
a. They're wetter
b. They store (and release?) water differently



But not all fuel moisture is created equal

Live fuels take longer to ignite than dead fuels

Why?
a. They're wetter
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Figure created with BioRender.com



But not all fuel moisture is created equal

Live fuels take longer to ignite than dead fuels

Why?
a. They're wetter
b. They store (and release?) water differently

DEAD

Figure created with BioRender.com



Model frameworks differentiate between live and dead fuels

Dead fuel moisture content values (percent) for
the dead fuel moisture scenarios.

D1 D2 D3 D4
Very low Low Moderate High
1-hr 3 6 9 12

LFMC values are higher than DFMC

Live fuel moisture content values (percent) for the live fuel moisture scenarios.

L1 L2 L3 L4
Fully cured Two-thirds cured One-third cured Fully green (uncured)
Very low Low Moderate High
Live herbaceous 30 60 90 120

Scott and Burgan 2005




The impact of different water storage is less recognized

Live and dead fuel moisture
have the same relationship to
the heat needed to ignite fuels

Heat of preignition (Btu/Ib)

Andrews 2018

2500

2000 ~

1500 -

1000 -

500 -

Based on Rothermel’s ROS Model (1972)

50

100

Fuel moisture (percent)

150

200



The impact of different water storage is less recognized

Based on Rothermel’s ROS Model (1972)

2500
Should we differentiate
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Potential Moisture Pathways ‘
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Potential Moisture Pathways
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Potential Moisture Pathways

In the field, categories are mixed
Sort them to identify individual categories
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Sampling Location

@ Experimental Burn Plots

Satara
Landscape

South African
NATIONAL PARKS

Skukuza

Landscape

Pretoriuskop
Landscape

ikimedia.org/wiki/File:Kruger_National_P


https://upload.wikimedia.org/wikipedia/commons/1/1e/Kruger_National_Park_locator_map.svg

Fuel Variables:
o Biomass (DPM)

o Fuel Moistures

Weather Variables:
o Relative Humidity (%)

o Wind Speed (m/s)

Fire Variables:

o Maximum Fire Temperature
o Average Fire Temperature
o Rate of Spread

o Residence Time
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Determining inside and outside moisture

Sample Outside Water (%) = Dead Fuel Moisture (%)

F




Determining inside and outside moisture

Sample Outside Water (%) = Dead Fuel Moisture (%)

Sample Inside Water (%) = Sample Fuel Moisture (%) — Dead Fuel Moisture (%)




Total live moisture > Total curing moisture > Total dead moisture

Plot excludes 2 live > 300 % FM
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Modeling Framework

Multiple Linear Regression

Fire Characteristic ~

Log(Biomass) +

Total Outside Water + Log(Total Inside Water) +

Total Fuel Moisture + Live Fuel Moisture + Curing Fuel Moisture + Dead Fuel Moisture +
Live Inside Moisture + Senescing Inside Moisture +

RH + Wind Speed

Model Selection Criteria
Lowest AICc within 2 and fewest degrees of freedom



Partial Residuals:
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Partial Residuals:

Rate of Spread (m/s)
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Takeaway

Inside fuel moisture (within live and curing grasses) better
explains fire maximum temp. and rate of spread compared to
overall or outside fuel moisture




Potential Implications

Should we determine heat of preignition differently for inside and outside water?

Qig = f(Overall Fuel Moisture)

2500

2000 -

(Qig)lnside water = f (Inside Moisture)

(Qig)OutSide water = f (Outside Moisture)

Heat of preignition (Btu/Ib)

Andrews 2018

Based on Rothermel’s ROS Model (1972)
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Potential Implications

Should we determine heat of preignition differently for inside and outside water?

Qig = f(Overall Fuel Moisture)

L Based on Rothermel’s ROSM0del (1972)
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Questions?

riley.wadehra@yale.edu
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