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Wildland fire suppression costs

(2018 YTD as of 11/29/2018:
$3.2 billion)
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Suppression vs total costs

https://headwaterseconomics.org/wp-content/uploads/full-wildfire-costs-report.pdf 
(May 2018)
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Cost categories (recoverable in trespass cases)

1. Fire suppression costs
2. Resource damages
3. Emergency stabilization & rehabilitation costs
4. Cost of repairing or replacing physical 

improvements
5. Cost of repairing, replacing, or rehabilitating 

offsite values
6. Direct (administrative) costs

Source: Bureau of Land Management Handbook H-9238-1
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Fires in sagebrush biome

~40% 
of federally-

managed 
land is 

shrub/scrub 
ecosystem

including

~70% 
of BLM-managed 

lands

FSim system results (Finney et al. 2011; Short et al. 2016)

Perimeters of fires since 2000 (Chambers et al. 2016)
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Two case study fires
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Two approaches to valuation
Equivalency analysis (HEA) Ecosystem services (ES)
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HEA: Precedent from USDA-Forest Service cases

"lost scenery, 
recreation areas, 

and habitat"
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HEA: Approach
(𝑛𝑛𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) * 1

𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑎𝑎𝑡𝑡𝑡𝑡 𝑓𝑓𝑎𝑎𝑎𝑎𝑡𝑡𝑓𝑓𝑎𝑎
* 𝑎𝑎𝑓𝑓𝑎𝑎𝑡𝑡
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

= $$

Identify ecological state 
with LANDFIRE data

State and Transition Model

(additional 
assumptions)
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HEA: Results
(𝑛𝑛𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) * 1

𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑎𝑎𝑡𝑡𝑡𝑡 𝑓𝑓𝑎𝑎𝑎𝑎𝑡𝑡𝑓𝑓𝑎𝑎
* 𝑎𝑎𝑓𝑓𝑎𝑎𝑡𝑡
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

= $$

Ecological State MBS-1a MBS-1b MBS-3 WSS-1
Large fire probability without treatmenta 0.0330 0.0735 0.1100 0.0755
Large fire probability with treatmenta 0.0170 0.0170 0.0375 0.0090
Cost of treatmentb (2015 dollars) 21.20$            49.46$            179.02$         21.20$            
Compensatory treatment factorc  (=V1/q2) 0.443 1.564 2.006 1.840

Ecological State MBS-1a MBS-1b MBS-3 WSS-1 TOTAL
V1 = q1 (i.e. acres burned) 48,946            15,205            46,258            155,403         265,812        
q2 (acres to treat for compensation) 110,534         9,724              23,054            84,439            227,751        
Resource damage (=q2*cost) 2,342,939$    480,921$       4,127,171$    1,789,805$    8,740,835$   

Ecological State MBS-1a MBS-1b MBS-3 WSS-1 TOTAL
V1 = q1 (i.e. acres burned) 9,331              5,069              12,099            21,577            48,075           
q2 (acres to treat for compensation) 21,073            3,241              6,030              11,724            42,068           
Resource damage (=q2*cost) 446,681$       160,319$       1,079,429$    248,503$       1,934,932$   

Model Parameters

aFrom Taylor et al. 2013 Tables 5 and 7 (=number of estimated fires/200 years); bBased on Taylor et al. (2013) Tables 1a 
and 1b, but assuming 100% effectiveness as a conservative assumption; cCalculated net present value of 60 years 
benefits based on Taylor et al. (2013) estimated treatment duration with 3% discount rate

Bendire Complex Fire

Soda Fire
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HEA: Main limitations
(𝑛𝑛𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) * 1

𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑎𝑎𝑡𝑡𝑡𝑡 𝑓𝑓𝑎𝑎𝑎𝑎𝑡𝑡𝑓𝑓𝑎𝑎
* 𝑎𝑎𝑓𝑓𝑎𝑎𝑡𝑡
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

= $$

Ignores 
unique 
and/or 

irreplaceable 
resources

Based on 
change in 

burn 
probability; 
what about 

“good fire”?
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ES: Related efforts 
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ES: Related efforts 

p. 36

p. 1
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ES: Available-data benefit transfer

· Simple benefit transfer plausible 
· BUT NOT RECOMMENDED
· Severe limitations to underlying data

Land cover type

Rough estimate 
$/acrea (2015$) Acres

Rough 
estimate ES 
Damage Acres

Rough 
estimate ES 
Damage

Grassland/Herbaceous $34.37 84,316             $2,898,033 22,874             $786,191
Shrub/Scrub $34.88 171,838           $5,994,017 21,445             $748,053
Mixed Forest $190.92 24,515             $4,680,356 4,812               $918,790

Total 280,669           $13,572,406 49,131             $2,453,035

Bendire Complex FireSoda Fire

aConstructed from data and results for air quality regulation, waste treatment services, biological control, 
and poll ination as reported in Hecht et al. (2016)
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ES: Enumerated services
Ecosystem service category Comments / limitations / needs
Carbon sequestration and 
storage

Most ecosystem C stored below ground, expect 
little net change from wildfire

Soil erosion and debris flows Site specific, requires detailed modeling (soils, 
hydrology, weather, etc.)

Air quality impacts Site specific, requires modeling population 
exposure

Recreation opportunities Site specific, requires demand estimation (e.g. 
substitute site availability)

Grazing opportunities Site specific, requires demand estimation (e.g. 
substitute site availability)

Habitat for native flora and fauna Requires nonmarket values of species, impact 
of individual fire on survival probability

Cultural heritage Very site specific

Overall: site specific, anywhere from negligible to immense
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Sagebrush ecosystem services are not well understood,

and wildland fire’s impact on benefits even less so.

However, resource damages clearly add up for large fires,

and either method, though imperfect, finds substantial values.

James Meldrum  
(jmeldrum@usgs.gov)

Takeaway messages
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