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Background

SB 901 (Dodd, Statutes of 2018, chaptered 626) directs CARB to develop
“a historic baseline of greenhouse gas emissions from California’s natural
fire regime reflecting conditions before modern fire suppression.”

This report:

o summarizes the current scientific understanding of greenhouse gas (GHG)
emissions from historical fire in California;

o provides an overview of California’s fire history over the past 1,500 years;

o summarizes the dynamic interactions of climatic, environmental, and human
drivers that shaped the fire landscape through time; and

o puts contemporary wildfire in historical context.
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research applications
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* Process and impacts of long-term * Climate Change * Fire ecology
climate change * Fire history * Historical fire
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Fire serves many natural functions that support
the life cycle of plants and animals

= Fire is a natural ecosystem NATURAL FIRE CYCLE
process j Gl

NEW GROWTH EVOLVING
DIFFERENT

SOIL NUTRIENTS,

= Fire performs several
ecosystem functions such as:
o Facilitating germination of seeds
> Replenishing soil nutrients
o Stimulate tree growth
o Reducing fuels

HEALTHY FIRE
BURNS UNDER!

STORY

Image courtesy of www.openspaceauthority.org
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Understanding Past Fire Activity

Scientists use proxies to estimate fire activity in the past

Burn Scars Sediment Cores

* Trees
e Sediment cores
e Qral histories

* Archeological sites
* Early explorer accounts

Credit: Tom Swetnam




Indigenous Use of Fire

* Physical evidence of humans in North America = 33,000 years ago™

e Cultural burning changes the frequency, seasonality and specificity of a
fire regime

* Short to intermediate intervals between burns
* Historically burned large portions of California

* Compared to prescribed burning, cultural burning is more locally
specific, has more diverse objectives and requires traditional ecological
knowledge

* Evolution of a cultural fire regime - Burning changes with conditions,@\\\

CALIFORNIA

*Ardelean, Ciprian F., et al. "Evidence of human occupation in Mexico around the Last Glacial Maximum." Nature 584.7819 (2020): 87-92.




Key Finding: 1500-year fire trends generally followed variation
in the Earth’s climate until fire exclusion began

. E A . 2020 Temperature
Indllgenous uro- merlc:an. at approx. 1.2
Population Increase Westward Expansion
1 l .: -125° -120° -15° -110° -105*
. sor 1 !
v 09 Little Ice Ag

ed Relative Valu
o
()]

Q 0.4
= 0.3 Medieval
€02
(@]
=2 01
0
o o o o o (@] o o o o o o o O o O
o o o o o o o o o o o (@) o o o O
LN (] M~ (e0] ()] & i oN o <t (Fp) (o] ™~ 0 (@))] o
N = = = = = = = = -
Year Data collection locations
Modified from B Western N. America Fire Activity e==Temp ===Drought
Marlon et al, 2012 i (Western
) Hemisphere) N. America)

CALIFORNIA AIR RESOURCES BOARD 7



Key Finding: Only one study estimated historical fire in
California; it suggests signiticantly higher fire acreages and
emissions than contemporary levels.

* Stephens et al. (2007): ] ]
Historical Contemporary

= Estimates a snapshot in time:
Little Ice Age (LIA) Estimates of
Stephens etal. Highestin Average of

= Does not represent fire Statewide Annual 2020

through time Varianio for 2000-2019 2000-2019

1450-1850*

*  Modeling Assumptions: Area burned
= Current fire models can (Million acres) 4.>-12 L2 20 et i
represent historical conditions CO, fire emissions 1100 190 (2018 y o
= Vegetation does not change (MMT CO,) '

through time
* Given limited historical data for modeling emissions, the authors of Stephens et al. (2007) made
= Every acre has equal several significant assumptions regarding fire emission modeling inputs. Their estimate represents
probability of being burned a period that is also known as the “Little Ice Age.” The average temperature of this period was
almost 2 degrees Celsius colder than today.
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Key Messages

* Historically, fire was an integral part of California’s landscape
* Indigenous communities were fire adapted
* Fire activity generally followed climate variability
e (California’s land base was more ecologically diverse
* Fire exclusion and climate change have led to a combination of conditions
that California’s ecosystems have never seen in the historical record.

e Opportunity to reintegrate Indigenous People’s traditional knowledge into
modern prescribed burning and land management practices.



Public Comment Period

Draft report released: Nov 18, 2021

Informal public comment period ends: January 31, 2022

Report available at: https://ww2.arb.ca.gov/wildfire-emissions

Please email comments to:
Anny Huang, Manager of Emission Inventory Analysis

Anny.Huang@arb.ca.gov
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