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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

January 9, 2018

Wildfire statistics: TNC 2019; NASA 2018 13 mm of rain fell in 5 minutes,
BERKELEY LAB prompting a massive deadly mudslide




Fires affect water quality and water flows
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Fires affect water quality — Sonoma County Project
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Hydrological Process Journal 2020
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Wildfires threaten air quality, indoors and outdoors

September 9, 2020
California and Oregon wildfires
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NEWS CENTER

Q&A: How to Protect Yourself and Your Family From
Wildfire Smoke

Stay indoors, consider a mask, limit activities, use air filtration systems, or even build your own
Feature Story Laurel Kellner 510-486-5375 * NOVEMBER 14, 2018
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A view of the San Francisco Bav Area from Berkelev Lab durina the 2018 Campo fire (left) and three weeks prior.



With adjustment, lower-cost air quality monitors can
provide accurate risk information about wildfire smoke

* | BNL tested four lower-cost monitors
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Wildfire damage to Fires started by
transmission & distribution energy grid

Current ~ $1.77Bly 12 out of 17

Mid-Century ~ $2.8Bly fires in the Oct. 2017
fire siege started by

Cost including infrastructure and service PG&E infrastru cture

interruptions.

Based on analysis of 587 fires

CAL FIRE NEWS RELEASE

California Department of Forestry and Fire Protection
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Larry Dale , Michael Carnall, Max Wei, LBNL
Gary Fitts, Greenware Technologies
Sarah Lewis McDonald, Envision Geo

https://calfire.ca.gov/communications/
BERKELEY LAB downloads/newsreleases/2018/2017 _

11 WildfireSiege_Cause.pdf



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.
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Michael Wehner (LBNL), Federico Castillo, Nery Lopez, J. Keith Gilless (UCB) BERKELEY LAB
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Lightning strikes projected to increase ~50%
by 2100 due to climate change

Lightning in a
warming world

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

BERKELEY LAB

Tropical Storm King and the Pineapple Express

Morphed composite: 2014-12-08 14:00:00 UTC
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* 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).



Predicting future vegetation and its interaction
with wildfire intensity, severity, and extent

Subalpin forest
2700 m

Geospatial Process Predictive
4 Data - interaction — modeling

San joaquin valley
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Machine Learning can create smart, efficient ways to predict
fire risk and burned area
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Global wildfire surrogate model in DOE Earth system model.
Hybrid of ML and process understanding of wildfire.

17 Zhu & Riley in prep.
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Forest management to reduce fuel load releases CO, in
short term but lowers wildfire emissions in long term

The Meveury News

Q Subncride | Login

NEWS  ENVIRONMENT - 1o
Newsom announces plan to conserve 30% of
California’s land and coastal waters

Executive order is designed to increase protection of nature to offset climate
change

CALAND:
California
Natural and
Working Lands
Carbon Model

090

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




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

5
: \
(rerees ”1

BERKELEY LAB



20

Thank You
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mstorn@Ibl.gov



