
The Key Findings

Pollution removal is among the many benefits of urban
trees, yet this process is nuanced and not well-
quantified for L.A.  trees. From field measurements
on different tree species, we have verified that PM
deposition rates on various tree species observed in
Amigos Nursery generally agrees with the values
derived from literature-based models (See Table 1).
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Research Brief: Quantifying How Tree Species in Los
Angeles Impact Air Quality

Trees provide shade, sequester atmospheric carbon
dioxide, and remove air pollutants through
deposition. However, some trees emit volatile
organic compounds (VOCs) which can react to form
particulate matter (PM) and ozone (O3). Quantifying
the role of urban trees as both sources and sinks of
air pollution remains a challenge. 

The Challenge

The USC Urban Trees Initiative (USC Trees) teamed up with
the City of Los Angeles Office of Forest Management, L.A.
City Bureau of Sanitation and Environment, and Amigos
Nursery in South L.A. to make more evidence-based
decisions regarding trees and air pollution. Led by Will
Berelson from USC's Dornsife Earth Sciences Department,
the team set out to interrogate different tree species
common in L.A. To perform experiments, they built a
unique sensor box (see Figure 1) and compared findings to
the academic literature. 

The Research

Figure 1: The sensor box alternatively draws air from the tree
canopy and from the ambient environment providing a read on if
and how much the tree canopy is impacting PM concentration. 

Table 1: Comparison of observed PM uptake and literature-based model uptake rates for 10 tree
species. The more green the boxed value, the more PM uptake.
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Ranking trees by species that consume more pollutants than they contribute to may be useful for
practitioners in selecting tree species. A scorecard, as the name implies, provides a ranking of tree species
and how they perform in terms of net PM and ozone uptake. The scorecard below, is based on 42 species of trees
using literature and model-based estimates of tree performance. Trees are ranked in terms of net impact. As
seen in Figure 2, there are many more trees that are effective as net removers of PM (green) than there are trees
that add PM (red). However, if L.A. has too many of the trees in red, that could be problematic for ambient
concentrations.  

Uptake of PM by trees occurs when the air is calm, which is generally in the nighttime, which is also the
time when PM concentrations are highest. Particulate Matter in Los Angeles is at its highest during the
evening of the 4th of July. We placed sensors in trees and sensors not in trees to capture the difference in PM
concentrations. We see that tree canopies can reduce PM by >20 µg/m3 compared to the ambient air. We also
see that trees are more effective at taking up PM during the nighttime—this is because winds are calmer and
calm air allows PM to settle onto leaves. When the wind blows, there is more turbulence and fine particles
remain suspended in the air.
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Figure 2: Lists of 42 tree specied ranked in terms of their NET impact on air quality. Negative
values (green) are net uptake, positive values (red) are producing pollutants.  



Research Methods

Tree PM uptake rates were measured at Amigos Nursery
during the summer of 2022 using a methodology described by
Berelson et al. 2023. The literature-based model data for PM
and ozone production and uptake is based on model
calculations and parameters described in Vannucci et al.
2024. 
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For More Information

Please visit our website, watch our video, or reach out to us
at: berelson@usc.edu and babboni@usc.edu
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