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soaring fire suppression expenditures

Forest Service annual expenditures in 2006 million $
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findings from previous studies

• fire size increases suppression 
expenditures
(Gonzalez-Caban 1983; Steele and Stier 1998; 
Donovan et al. 2004; Gebert et al. 2007)

• terrain conditions affect 
suppression expenditures
(Donovan et al. 2004)

• home values affect suppression 
expenditures
(Gebert et al. 2007)
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objectives

• test previous findings with spatial explicit fire 
records

• locate factors influencing suppression 
expenditures from:

fire size and shape
properties values threatened 
geographic settings
forest and fuel conditions

• construct a model to predict suppression 
expenditures
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data

•100 wildfires

•suppressed by the 
Forest Service

•greater than 300 
acres in size 
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the most prominent factors
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does size matter?

y = 6.10** +1.01**·lnAy = 6.10** +1.01**·lnA

1.160.330.0050.03

DWR2  P F
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so size matters, how about shape?

y = 9.53** +0.66*  ·lnA - 0.43  ·PRy = 9.53** +0.66*  ·lnA - 0.43  ·PR

1.140.340.0026.88

DWR2  P F
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does private properties matter?

y = 5.46** +0.95**·lnA +0.06**·JP+0.04·lnVy = 5.46** +0.95**·lnA +0.06**·JP+0.04·lnV

1.410.490.0032.14

DWR2  P F
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any other factors?

y=δ0+ δ1 lnA + δ2JP + δ3Wui + δ4JS +
δ5PP + δ6SA + δ7PA + δ8MS + 
δ9RS + δ10FL + δ11FF + δ12SL +
δ13AS + δ14EL +e

P [H0: δ3= δ4=…= δ14=0 | δ 1, δ 2]=0.29

conclusion: only size and percentage of 
private land matter.

y=δ0+ δ1 lnA + δ2JP + δ3Wui + δ4JS +
δ5PP + δ6SA + δ7PA + δ8MS + 
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predicting suppression expenditures

y = 5.48** +0.92**·lnA +0.36**·JP    
-0.01**·JP2 +0.001**·JP3

y = 5.48** +0.92**·lnA +0.36**·JP    
-0.01**·JP2 +0.001**·JP3

1.720.580.0034.54

DWR2  P F
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residuals: spatial autocorrelation

y=η0 + η1lnA + η2JP +  η3JP2 + 
η4JP3 + e (x,y)
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residuals: normality
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sensitivity analysis- fire size
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sensitivity analysis- private land
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discussion

• prioritization of private property protection 
had significantly increased wildfire 
suppression costs

• natural resources had not been given equal 
consideration

• The role and responsibilities of all levels of 
government and private parties must be 
thoughtfully considered in fighting wildfires 
within populated interface areas.
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epilogue

• spurious correlation is avoided by 
carrying rigorous statistical tests.

• spatial factors explained 58% of 
variation in suppression expenditures.

• managerial factors might help to 
improve the model.
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