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A HISTORY OF FIRE SUPPRESSION
• ~1870 arrival of the railroad unleashed hundreds of thousands of 

cattle and sheep across the West.

• Livestock depleted fine fuels (grasses) through grazing, 
effectively crippling frequent, low-intensity surface fire regime.

• ~1900s – US Forest Service & timber industry advocated for full-
suppression of all forest fires.

• 1935 – “10:00am Policy” 

• 1960s-70s – NPS and USFS adopt policies to allow for 
backcountry fires to burn





Guiterman & Margolis 2019





MOUNTAIN PINE BEETLE
• Across the West, most notably

affecting Lodgepole Pine &
Ponderosa Pine.

• Most susceptible stands
contain over-mature, large
diameter trees. (High tree
densities).



US Forest Service (2015)



SOUTHEASTERN FORESTS
• A century of timber industry, invasive pests, and fire suppression 

have drastically change forest composition.

• Drought and increasing temperatures have cause cold-adapted 
boreal communities and fire-adapted tree species to be 
replaced by fire-sensitive tree species through mesophication.



The Southeast far
exceeds the West in
acres of prescribed 

fire



NCA4



NIFC 2015
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The annual cost of 
wildfire suppression has 

drastically risen over the last 
two decades.







Fire Year 2000:
Northern Rockies reported 

between 70-100 new fires/day
53 days at PL4 or higher

~1.8 million acres burned



WILDFIRE & AIR QUALITY





WILDFIRE IMPACTS ON WATER SUPPLY
• High severity, stand-replacing fires affect timing of snowmelt 

and run-off, influencing availability of supply.

• Increased sediment loading of reservoirs shortens lifetime and 
increases maintenance costs.

• Increased loading of surface water supplies with nutrients, 
dissolved organic carbon, major ions, and metals may 
overwhelm treatment systems and increase treatment costs.

• Changes to water chemistry will also affect drinking water 
treatment.



Snowpack has
decreased in the 
Upper RG Basin –
April 1st SWE has 

declined by
approx. 25%

from 1958-2015

Chavarria  & Gutlzer (2018)



A decrease in 
the ratio of SWE 

to winter 
precipitation 

indicates a shift 
from snowfall to 

rainfall in the 
Upper RG Basin

Chavarria  & Gutlzer (2018)



Wildfire risk, water supply 
vulnerability, and forest 

health decline were used to 
identify at-risk watersheds

in New Mexico.



Increased mechanical 
thinning and prescribed fire 

can increase snowpack 
storage, regulate run-off, and 

promote forest resilience to 
drought. 



LAS CONCHAS FIRE (2011)
• 150,000+ acres burned. 

• Over 50% of the upper Santa 
Clara Canyon Watershed 
classified as high-severity burn.





POST-FIRE FLOODING
• High-severity burn left 

behind hydrophobic soils.

• ¼ inch of rain resulted in 
5,000CFS flows down 
canyon.

• This, combined with the 
geologic composition of 
the area led to 
catastrophic erosion and 
sediment transport.







CONCLUSIONS
• Droughts are not new, high-severity wildfires are not new-

but this pattern of more frequent and intense droughts, 
coupled with higher average temperatures is.

• Expected operating costs for fire suppression to increase.

• Number of high-severity, stand-replacing fires expected to 
increase.

• Landscape conversion post-fire may produce its own 
unique set of challenges.



CONTINUED
• Climate change brings an increased risk of high-severity 

wildfire that threatens water supply quality and availability.

• Increased prescribed fire, or the return of fire to the natural 
ecosystem may slow anticipated changes and reduce risk 
of catastrophic wildfire. 

• Management of water resources may require collaborative 
forestry and fire management practices.
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