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Currently 4 large fires burning throughout the West, 
3 are in California. 

More acres have burned in California in 2018 than 
in the past decade, > 1.6 million acres burned

2018 year-to-date:

52,080 fires to date

8,517,245 acres burned

10- year average  year-to-date:

2008-2017

59,375 fires

6,319,455 acres burned

(Picture of Carr and Ferguson fires as glimpsed by astronaut Alexander Gerst, the 
Atlantic 8/10/18; data from National Interagency Fire Center www.nifc.gov) 2



Image from 

Union of Concerned Scientists

Data from Federal Wildland Fire 
Occurrence Data; Westerling et 
al. 2006; and Stewart et al. 
2005
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Background
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Image from Union of Concerned Scientists

Data from Federal Wildland Fire Occurrence Data; Westerling et al. 2006; and Stewart et al. 2005



Fire impact on water supply
& Aquatic ecosystems

2/3 of municipalities in the U.S. and 1/3 of large cities worldwide get their 
drinking water from forested areas

Post-fire erosion of sediments and ash impact water quality

Wildfires release significant amounts of nutrients

Wildfires cause heavy metals to be mobilized

Sediments, nutrients, and metals alter water quality and harm the aquatic 
ecosystem

5Committee on Hydrologic Impacts of Forest Management, 2008; Bladon et al. 2014
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Many studies have observed how a single fire impacts local water 

quality. We evaluated 159 fires to identify common response. 

What mitigates water quality response and aids recovery?

Can we use models to anticipate water quality changes after fire?



Study area
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We created a Fire-Water Quality Database: 

159 fires from 1984-2012 

89 water quality parameters 

percent change in concentration and loading rate from 

5 year baseline period to 5 year post-fire period
N

Rust, A.J., T.S. Hogue, S. Saxe and J. McCray (2018) Post-fire water quality response in the western United 
States. International Journal of Wildland Fire. Doi.org/10.1071/WF17115



Common Water Quality Response
The first five years after fire

Nitrogen: particulate forms increase in 
concentration after 30% of fires; dissolved 
forms decreased after 30-45% of fires  all 
forms of N increased in loading rate (flux)

Phosphorus: Dissolved and particulate 
forms increased in concentration and flux 
after 33% of fires
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Common Water Quality Response
The first five years after fire
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Metals: Dissolved forms decreased concentration, total forms 
increased concentration, and flux for both increased in 33% of fires



Statistical study

Post-fire response and recovery:

Some streams experience high nutrient concentrations and flux, 
others experience high total suspended solids, while other streams 
recover quickly after fire and show almost no detectable change in 
water quality 

Objective:

Identify the determinants of water quality response after fire
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Climatological Variables

Edaphic Variables

Biological Variables

Aridity Index (Precip./ PET)
Solar Radiation

Physical Variables

Elevation
Latitude
Slope
Proximity to Fire
Proximity to Urban Area
Percent of Watershed Burned
Percent of Fire Moderate and High Severity

Percent of Calcium Carbonate in Soil
Percent Clay 
Percent Silt
Percent Organic Matter
Soil K Factor
Water Content- Low, Field Capacity
Water Content- High

NDVI pre-fire (a measure of veg. greenness) 
NDVI post-fire, 1 year, 2 years, 3-5 years

Statistical study
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Statistical study

12



Conditional 
inference tree
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Median percent change in dissolved 

metals concentration (Al, Ba, Cd, Cu, Mn, 

Pb, and Zn) five years after fire
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Results



Conditional 
inference tree
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Median percent change in total metals 

concentration (Bo, Cd, Cu, Fe, Mn, Ni, 

Pb, Se, Zn) five years after fire.






















