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Landsat 8 image of Camp Fire
“Costliest natural disaster in 2018 in the world”

January 9, 2018
13 mm of rain fell in 5 minutes, 

prompting a massive deadly mudslide 

Since 1970 in the West
• Wildfire frequency +400% 
• Burn area +600% 

Berkeley Lab is contributing to California 
State knowledge and solutions about:

• Impacts on water, air, and energy
• Wildfire Prediction
• Climate Change

Wildfire statistics: TNC 2019; NASA 2018

https://climate.nasa.gov/blog/2830/six-trends-to-know-about-fire-season-in-the-western-us/
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Fires affect water quality and water flows

Rain

Infiltration Runoff

Burned oak trees leave a 
“ghost” behind



6

Fires affect water quality – Sonoma County Project

Michelle Newcomer, Jennifer Underwood, Ron Harvey, Todd Schram, 
Madeline Smedt, Paul Bliznik, Craig Ulrich, Don Seymour, Marcus 
Trotta, Jay Jasperse, Susan Hubbard

Funding provided by Sonoma Water

Mercury in 
stream 

sediment
(ng/g)

Unburned 
watershed



7

Wildfires change watershed 
yields and stability
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Maina and Siirila-Woodburn 
Hydrological Process Journal 2020
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Wildfires threaten air quality, indoors and outdoors

September 9, 2020
California and Oregon wildfires



9 A view of the San Francisco Bay Area from Berkeley Lab during the 2018 Camp fire (left) and three weeks prior. 
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With adjustment, lower-cost air quality monitors can 
provide accurate risk information about wildfire smoke

• LBNL tested four lower-cost monitors 
during the Camp Fire in 2018

• Adjustment factor for outdoor Purple Air 
monitors increased accuracy of measured 
air quality index from 14% to 84%.

• Berkeley Lab and EPA independently 
found similar adjustment. EPA factor now 
included on Purple Air map. 
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Larry Dale , Michael Carnall, Max Wei, LBNL
Gary Fitts,  Greenware Technologies
Sarah Lewis McDonald, Envision Geo

Current ~ $1.77B/y
Mid-Century ~ $2.8B/y

Cost including infrastructure and service 
interruptions.

Based on analysis of 587 fires 

https://calfire.ca.gov/communications/
downloads/newsreleases/2018/2017_
WildfireSiege_Cause.pdf

California Department of Forestry and Fire Protection 

 
 
 
 
 
 

 
CAL FIRE Investigators Determine Causes of 12 Wildfires in 

Mendocino, Humboldt, Butte, Sonoma, Lake, and Napa Counties 
 

 

Sacramento – After extensive and thorough investigations, CAL FIRE investigators 
have determined that 12 Northern California wildfires in the October 2017 Fire Siege 
were caused by electric power and distribution lines, conductors and the failure of 
power poles.  
 
The October 2017 Fire Siege involved more than 170 fires and burned at least 245,000 
acres in Northern California. About 11,000 firefighters from 17 states and Australia 
helped battle the blazes. 
 
CAL FIRE investigators were dispatched to the fires last year and immediately began 
working to determine their origin and cause. CAL FIRE investigators continue to 
investigate the remaining 2017 fires, both in October and December, and will release 
additional reports as they are completed. The cause of four Northern California fires 
were released on May 25. 
 
Below is a summary of the findings from the 12 completed investigations: 
 
The Redwood Fire, in Mendocino County, started the evening of Oct. 8 and burned a 
total of 36,523 acres, destroying 543 structures. There were nine civilian fatalities and 
no injuries to firefighters. CAL FIRE has determined the fire started in two locations and 
was caused by tree or parts of trees falling onto PG&E power lines.  
 
The Sulphur Fire, in Lake County, started the evening of Oct. 8 and burned a total of 
2,207 acres, destroying 162 structures. There were no injuries. CAL FIRE investigators 
determined the fire was caused by the failure of a PG&E owned power pole, resulting in 
the power lines and equipment coming in contact with the ground.  
 
The Cherokee Fire, in Butte County, started the evening of Oct. 8 and burned a total of 
8,417 acres, destroying 6 structures. There were no injuries. CAL FIRE investigators 
have determined the cause of the fire was a result of tree limbs coming into contact with 
PG&E power lines.  
 
The 37 Fire, in Sonoma County, started the evening of Oct. 9 and burned a total of 
1,660 acres, destroying 3 structures. There were no injuries. CAL FIRE investigators 
have determined the cause of the fire was electrical and was associated with the PG&E 
distribution lines in the area.  

*more* 

 CONTACT: Michael Mohler 
Deputy Director 
Phone: (619) 933-2357 
Calfire.dutypio@fire.ca.gov 
 

RELEASE  
       DATE: 

 
June 8, 2018 

CCAALL  FFIIRREE  NNEEWWSS  RREELLEEAASSEE  

12 out of 17 
fires in the Oct. 2017 
fire siege started by 
PG&E infrastructure

Fires started by 
energy grid

Wildfire damage to 
transmission & distribution
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Predicting Wildfire in California

Ignition

Weather and climate

Vegetation and fuel

Climate Change and Mitigation
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Has climate change increased the risk of California 
fires?  YES.

Figure 8.3 4th US National Climate Assessment, Chapter 8 (Wehner et al)

Michael Wehner (LBNL), Federico Castillo, Nery Lopez, J. Keith Gilless (UCB)

In California, no change in 
number of >1000 acre 
fires because of increased 
CalFire suppression.

There is increase in the 
number of and damage 
from much larger fires
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Lightning strikes projected to increase ~50% 
by 2100 due to climate change

David Romps, et al. Projected increase in lightning strikes in 
the United States due to global warming, Science 2014 
Follow up papers in 2016. 2018
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The Madden-Julian Oscillation
Tropical Storm King and the Pineapple Express 

• Climate change will increase the extremes between 
rainfall and drought in California.

• Wet months would become wetter and dry months 
would become drier (which favors wildfires). Zhou, W et al. Amplified Madden–Julian oscillation impacts in the 

Pacific–North America region. Nature Climate Change (2020).  
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Adapted from Klos et al., 2018

Geospatial 
Data

Process 
interaction

Predictive 
modeling

Predicting future vegetation and its interaction 
with wildfire intensity, severity, and extent
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Zhu & Riley in prep.

Machine Learning can create smart, efficient ways to predict 
fire risk and burned  area

Global wildfire surrogate model in DOE Earth system model.  
Hybrid of ML and process understanding of wildfire.

Improved accuracy 90%
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Forest management to reduce fuel load releases CO2 in 
short term but lowers wildfire emissions in long term

Forest thinning / management
Prescribed burn
Climate change

CALAND: 
California 
Natural and 
Working Lands 
Carbon Model

SB 1386, 2016: Reduce GHG emissions from N&W Lands
SB 859, 2016: Accounting framework for N&W Lands
2030 Target Scoping Plan Update: Natural and Working Lands 
Implementation Plan

Alan Di Vittorio & Maegen Simmonds (2019) CALAND v3 Draft Technical Documentation.



19

Berkeley Lab is a trusted partner that provides 
evidence-based information to local, state, and federal 

entities, which they use to assess wildfire risks 
and protect our health, environment, and economy.

Thank you
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Thank You

mstorn@lbl.gov


