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• Increase in temperature by an average of 
0.3° to 4.8°C by the end of century

• More pronounced impacts in cities due to 
increased urbanization, the prevalence of 
impervious surfaces, and reduced vegetated 
cover
• Higher vulnerability, higher exposure level 
à Higher risk in urban areas
• Role of urban tree canopy in reducing 

ambient temperatures

Challenges of the warming 
climate…

Source: https://swachhindia.ndtv.com/climate-change-un-
panels-five-possible-temperature-rise-scenarios-

explained-63192/

Source: UCLA institute of the Environment and 
Sustainability, Center for Climate Science
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• Negative impact on the long-term cooling 
capacity of current urban tree canopies

• Factors influencing tree mortality:
- Biophysical/climate-induced factors (such as 
high temperatures, drought, fire, invasive 
species, and pathogens)
- Human-induced factors (land use changes, 
construction, and development)
• Natural tree mortality due to aging

Tree mortality and impacts on 
long-term cooling benefit

Natural tree mortality due to aging

https://www.uniondemocrat.com/news/article_6608c2f2-a100-11ed-93f5-ab60ef40a4e6.html
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• Maximize the associated benefits of urban trees

Research Motivation

• Cities often use cross-sectional data to make decisions about the number of trees that 
should be planted without considering tree growth and mortality rates 

• Rising temperature and the crucial role of urban trees in reducing heat exposure

Number of days exceeding 90 F in the case study area over the past few decades
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• Estimating the number of trees that should 
be planted in the case study area to exceed 
the number of tree losses by the end of 
century

• Help authorities make informed decisions 
about the quantity, location, and types of 
trees that need to be planted each year 

Research Goal

Tree Losses  < New Tree Planting

(McPherson et al., 2016)
Urban tree growth equations can be used to estimate age of 

trees to help managers decide about tree removals and reduce 
infrastructure repair costs
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• Calculating the number of tree losses due 
to aging and estimating the number of 
trees that should be planted

• Using trees Diameter at Breast Height 
(DBH) and growth coefficients to estimate 
trees age

• Estimating trees mortality and survival rate 
based on three longevity scenario:

- Better-than-normal (maximum longevity)
- Middle-of-the-road (average longevity)
- Worse-than-normal (minimum longevity

Research Method

where yi represents the calculations of tree i, a is the mean intercept, b is the mean slope, xi is 
the DBH of tree i, Îi is the random error for tree i with Îi j ~ N(0, s2) following a normal 
distribution, s2 is the variance of the random error, and wi is a known weight

Tested models in Urban Tree Database 
(McPherson et al., 2016)
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Study Area

• Study area includes 6 
neighborhoods 

• Located within a mile of 
Downtown Los Angeles

• A series of vulnerable 
communities surrounding the 
USC University Park and Health 
Sciences campuses

• Residents are majority people of 
color with low incomes and are 
more likely to face 
environmental inequalities
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Results

• The majority of trees in the case 
study area fall within the age 
range of 0 to 40 years

• The population of newly 
planted trees (0-5 years of age) 
in the case study area is 
relatively low

• The most common age group 
category for trees in all six 
neighborhoods is between 20 
and 40 years old

Age class distribution of urban tree canopy in the 
study area
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Results

• The overall trend of survival rates in all 
six neighborhoods is declining

• Under the middle-of-the-road scenario 
it's projected that almost 50 percent of 
the analyzed trees will be dead by mid-
century

• By the end of the century, under this 
scenario, less than 10 percent of the 
current trees are expected to survive

Survival rate of current urban tree canopy in the study area
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Results
Vulnerability analysis of tree losses in the study area 

The current condition and the prediction of spatial distribution of street trees mortality in Boyle 
Heights neighborhood based on the middle-of-the-road scenario 
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Tree losses in the study area by the end of each decade 
over the century 
 (2023-2100) 

Trees of the same age and type 

Trees of diverse ages and types 
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• Under the middle-of-the-road longevity scenario, on average, the case study area 
will lose about 10.8 percent of its tree inventory by the end of each decade

• Considering that by mid-century, near half of today’s trees will no longer be alive, 
need to plan accordingly to at least maintain the current status quo 

“As an example: Boyle Heights needs ~2500 new trees by the mid-century to maintain 
the same inventory!”

• Shift the focus to the number of trees lost and emphasize the importance of 
considering the age of the current tree canopy for making decision about tree 
planting

Closing Comments….

An efficient and appropriate tree mortality model can assist cities in moving 
towards more resilient urban forests to combat warming climate
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Scan the QR code to read the full paper:

Thank you.

Email: Kianmehr@usc.edu


