Relationships between pre-fire fuels, fire
radiative energy, and post-fire ash
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Introduction

Active Fire Thermal IR Imagery




M=AxBxaxf

M = burnt biomass (g)

A = burnt area (m?)

B = biomass density (g/m?)

o = fraction of aboveground biomass burnt (%o)

B = burning efficiency (%)

White ash fraction: <1%
Pyrogenic emissions: >90%

Smith & Hudak (2005) International Journal of Wildland Fire 14: 1-4.
Smith et al. (2005) Remote Sensing of Environment 97: 92-115.
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Fuel Loadings & Consumption

vs. Postfire Cover Fractions
(Spearman correlations, n=28)
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Presenter
Presentation Notes
NPV = non-photosynthetic vegetation


RxCADRE Burn Units

2008: 5 forested burn units

Eglin Air Force Base, FLL
608A
307B

Jones Ecological Research Center at Ichauway, GA
Turkey Woods (Hometfield)
North Boundary
East Dubignon (St. John the Baptist)

2011: 2 forested burn units with 5 HIPS

703CW, 703CE
608ANW, 608ASW, 608 ASE

2012: 6 small burn units, 3 large burn units with 9 HIPS
S3, 84, S5, 87, S8, 89
L1G, L1GHIP1, L1GHIP2, L1GHIP3
L2G, L2GHIP1, L2GHIP2, L2GHIP3
L2F L2FHIP1, L2FHIP2, L2FHIP3


Presenter
Presentation Notes
Fuels are remarkably homogeneous within plots.
Units are remarkably flat.
Ideal scenario for experimental comparisons of fuel effects on fire behavior and fire effects.
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Fuel Consumption (tonsfacre)
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Active Fire
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Airborne Thermal DN{V)
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2011 WASP Calibration Equations

Fire Radiative Power(FRP) at the ground Fire Radiative Power(FRP) at the ground
Vs Vs
Airborne Thermal DN for 703C Airborne Thermal DN for 608A
o] =] =)
| Equation = 122 7825x + 4097145 ° o
R2=06373
28 | Equation =137.3581x + 4031047 °
a R2 =0.472

Airborne Thermal DN{V)
2000

1000

0 ] 10 15 20 0 5 10 15 20

FRP(KW/m"2) FRP(KW/m"2)



Fire Radiative Power (FRP) Fire Radiative Energy (FRE)

1 Biomass combusted (kg) = 0.368.FRE(MI) 6
1 ©=098,n=29, p<0.0001, RMSE =0.24 kg ' '

Biomass Combusted (Kg)
(98 =

[R]
P

0 2 4 6 b 10 12 14 16 I8
Fire Radiative Energy (M)

Wooster et al. (2005) Journal of Geophysical Research 110: D24311, 24 p.


Presenter
Presentation Notes
FRP is an indicator of the rate of energy release, from which combustion rate may be inferred.
FRE is an indicator of total energy release, from which total combustion may be inferred.


- 0.368x
y=0453x, ' -
I’ 4
J / 4
3 I, 7 ®

"y =0.2986x

Consumption (kg m~ or kg)

2
R?=0.9664
1
0
0 3 6 9 12

FRED (MJ m2) or FRE (MJ)

® Mixed-oak fuels
------- Mixed-oak fuels - upper Cl (95%)
------- Mixed-oak fuels - lower Cl (95%)
- = Wooster et al. 2005

From Kremens et al. 2012
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Observed IniFuels (tonsfacre)

Prefire Fuels Predicted from Airborne LIDAR
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Fredictors: 7 density & intensity metrics of surface & understory veg



Conclusions (Progress)

Post-fire ash cover best retrospective indicator of fuel consumption

Post-fire ash cover better indicator of absolute consumption than
relative consumption

Have unit wide FRP maps (2011) but still need FRE mapped to

compare to plot-level and unit-level estimated fuel consumption

Have tree canopy mapped unit wide (2008 and 2011) and can predict
surface fuels but still need to apply unit wide

Need to quantify FRP & FRE attenuation by the overstory (LiDAR)



Questions?
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