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1 Introduction

Urban tree canopy is crucial for environmental sustainability, human health, heat island effect miti-
gation (Locke et al., 2023; Tan et al., 2016; Ulmer et al., 2016), especially in densely populated cities
like Washington, D.C. The D.C. government maintains a database of nearly 175,000 city-maintained
trees. Even at a cost of just a few dollars per tree annually, the ongoing maintenance and expansion of
this canopy require significant taxpayer funding. The city aims to achieve 40% tree coverage by 2032,
as outlined by the D.C. Department of Energy and the Environment. Although the database includes
extensive basic information about the trees, it lacks continuous and readily accessible data on canopy
heights—an essential factor in various aspects of tree maintenance. In recent years, the operational use
of Light Detection and Ranging (LiDAR) has become increasingly viable for measuring canopy heights
and providing detailed information on canopy structures in urban environments. This study aimed to
evaluate the effectiveness of LiDAR technology in detecting and estimating urban tree heights. The
study focused on one city, Washington, DC, analyzing Ward 7 as a case study. The study aimed to
answer the following research questions:

1. Can LiDAR effectively detect tree locations across a densely populated city?

2. Can LiDAR accurately estimate tree heights, and how does it compare to reference measure-
ments?

3. Can LiDAR be used to estimate changes in tree height over time?

2 Methods and Materials

2.1 Study area

This study centers on Ward 7 in the D.C. area Figure 1, a region distinguished by its leafy streets,
single-family homes, transit stations, and, most prominently, its extensive greenspace, as noted by
D.C. government. Ward 7 is home to several historic Civil War fort sites that have been converted into
parks, as well as green spaces such as Kenilworth Aquatic Gardens, Watts Branch Park, Anacostia
River Park, and Kingman Island. Previous Tree Report Card 2021 stated that the percent area covered
by tree canopy in Ward 7 is about 37%. However, as the population has grown, Ward 7 is now facing
considerable vulnerability challenges related to safety, physical and social health. Effectively managing
green infrastructure can help address these issues.

2.2 LiDAR

The airborne LiDAR, data collected in 2015, 2020, 2022 were downloaded from the D.C data portal.
The LiDAR datasets were captured over the Washington DC area in 2015 (April 1 and April 24),


https://opendata.dc.gov/datasets/DCGIS::urban-forestry-street-trees/about
https://doee.dc.gov/service/trees-district
https://planning.dc.gov/page/about-ward-7
https://caseytrees.org/treereportcard2021/
https://dc-lidar-2015.s3.amazonaws.com/index.html
https://opendata.dc.gov/datasets/8929be75d23a457189593d906374c84c/explore?location=0.001819%2C-77.011550%2C0.00
https://opendata.dc.gov/datasets/da0c156ef3d24607b27a0da418970eac/explore?location=38.893497%2C-77.011550%2C11.75
https://opendata.dc.gov/search?q=lidar
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