
UCI study: California’s trees are
dying, and might not be coming back
Wildfires and climbing temperatures have caused a 6.7 percent decline since 1985.
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Forests sit below Tahquitz Peak in Southern California’s San Jacinto mountain range.
In new research from scientists in the UCI Department of Earth System Science, the
number of trees in Southern California’s mountains decreased by as much as 14
percent. 
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Irvine, Calif., July 14, 2022 – The State of California is banking on its forests to
help reduce planet-warming carbon dioxide in the atmosphere. But that element of



the state’s climate-change solution arsenal may be in jeopardy, as new research
from the University of California, Irvine reports that trees in California’s mountain
ranges and open spaces are dying from wildfires and other pressures – and fewer
new trees are filling the void.

“The forests are not keeping up with these large fires,” said study co-author James
Randerson, the Ralph J. and Carol M. Cicerone Professor of Earth system science at
UCI. Across the entire state, tree cover area has declined 6.7 percent since 1985.
“These are big changes in less than four decades,” he said.

It’s the first time that researchers have been able to measure tree population
declines in California, and attribute the changes to such pressures as wildfires,
drought stress and logging.

For the study, the UCI-led team used satellite data from the USGS and NASA’s
Landsat mission to study vegetation changes between 1985 and 2021. They found
that one of the starkest declines in tree cover was in Southern California, where 14
percent of the tree population in local mountain ranges vanished, potentially
permanently.

“The ability of forests to recover from fire appears to be dwindling in the south,” said
Jonathan Wang, a postdoctoral researcher in Randerson’s research group, who led
the study published in AGU Advances. “At the same time, the state’s coverage of
shrubs and grasses is rising, which could foreshadow more permanent ecosystem
shifts.”

The rate and scale of decline varies across the state. Tree cover in the Sierra
Nevada, for instance, stayed relatively stable until around 2010, then began
dropping precipitously. The 8.8 percent die-off in the Sierra coincided with a severe
drought from 2012 to 2015, followed by some of the worst wildfires in the state’s
history, including the Creek Fire in 2020.

Fortunately “in the north, there’s plenty of recovery after fire,” said Wang, perhaps
because of the region’s higher rainfall and cooler temperatures. But even there, high
fire years in 2018, 2020 and 2021 have taken a visible toll.

The tree decline has also affected carbon storage abilities in the state, said
Randerson, who added that the next step is to precisely quantify the impact on
forests’ ability to absorb anthropogenic carbon dioxide. Co-author Michael Goulden,

https://doi.org/10.1029/2021AV000654


a UCI professor of Earth system science and director of the Center for Ecosystem
Climate Solutions, is using the data to understand how changes in forest cover are
affecting water resources, carbon storage and fire behavior across the state.

“This threat to California’s climate solutions isn’t going away anytime soon,” Wang
said. “We might be entering a new age of intense fire and vulnerable forests.”

Collaborators include Clarke Knight and John Battles from UC Berkeley. The research
was supported by California’s Strategic Growth Council and the UC National
Laboratories grant program, along with long-term funding from NASA and the U.S.
Department of Energy’s Office of Science.

About UCI’s Brilliant Future campaign: Publicly launched on Oct. 4, 2019, the
Brilliant Future campaign aims to raise awareness and support for UCI. By engaging
75,000 alumni and garnering $2 billion in philanthropic investment, UCI seeks to
reach new heights of excellence in student success, health and wellness, research
and more. The School of Physical Sciences plays a vital role in the success of the
campaign. Learn more by visiting https://brilliantfuture.uci.edu/uci-school-of-
physical-sciences/.

About the University of California, Irvine: Founded in 1965, UCI is a member of
the prestigious Association of American Universities and is ranked among the
nation’s top 10 public universities by U.S. News & World Report. The campus has
produced five Nobel laureates and is known for its academic achievement, premier
research, innovation and anteater mascot. Led by Chancellor Howard Gillman, UCI
has more than 36,000 students and offers 224 degree programs. It’s located in one
of the world’s safest and most economically vibrant communities and is Orange
County’s second-largest employer, contributing $7 billion annually to the local
economy and $8 billion statewide. For more on UCI, visit www.uci.edu.

Media access: Radio programs/stations may, for a fee, use an on-campus ISDN line
to interview UCI faculty and experts, subject to availability and university approval.
For more UCI news, visit news.uci.edu. Additional resources for journalists may be
found at communications.uci.edu/for-journalists.
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