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Introduction

The City of Phoenix, Arizona, United
States, is one of many cities across the
globe that have made major
Investments Iin increasing tree canopy
for pedestrian thermal comfort, urban
heat reduction, and aesthetic
rejuvenation of the City.

To understand the
return on investment of
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Step 1. Data processing
 (Generate Canopy Height Model (CHM)
from lidar for all of Phoenix with lidar
coverage
 (Generate Digital Surface Model (DSM)
 (Generate Digital Elevation Model
(DEM)

'dqr d_ m Step 3. Longitudinal analysis
« Compare 2014 and 2020
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 Tree canopy unchanged

« No tree canopy
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across time.

Results

Key takeaways Next Steps
- Tree canopy coverage varies across City Council Districts and by parcel type « Conduct a formal

(residential vs. commercial).
> The largest increase in canopy overall, and in both residential and commercial dccuracy assessment

parcels, occurred in District 7 (0.9% overall, 1.2% residential, 0.4% comm.). » optimize NDVI cutoff
- Overall, residential parcels have the highest tree canopy, however, residential for accuracy

parcels saw a larger decrease between 2014 and 2020 (13.7% vs. 12.88%), . Tree top detection _

than commercial parcels. _ i, e ep s

- Calculate tree heights gl

Tree crown :

Key takeaways
- The citywide tree canopy in both 2014
and 2020 is about 9%.
- The longitudinal analysis shows that
between 2014 and 2020:
- The City of Phoenix tree canopy
slightly decreased by 0.25%.
- Roughly the same amount of tree
canopy lost was also gained (3.23%
gained vs. 3.49% lost).

% . .&n Demonstration of

%" ¥ tree canopy

P& Classification (left),
¢ tree top detection
" (bottom left), and

- tree segmentation

e (bottom rlght)

Table 2. Tree canopy percentage by City of Phoenix Council District and .

parCEI type ” d | City Parcel Average | Segmentatlcn

. . Overa Residentia Commercia
Table 1. -CItYWICIe _tree (_:anopy District 2014 2020 Change 2014 2020 Change 2014 2020 Change ’ CalCUIate crown
coverage in Phoenix, Arizona 1 10.06 945  -062 1235  11.20  -1.16 _ 9.21 871 -0.50 widths
CiWWidE canopy 9% 2 10.39 9.78 -0.60 13.95 12.80 -1.15 14.48 14.10 -0.38 A kn I d m nt
Tree ca nopy in 2014 914 3 11.02 10.39 -0.63 14.43 13.60 -0.83 11.86 11.50 -0.35 : . c OW e . e S : .

_ 4 9.97 974 -0.18 14.64 14.79 0.15 8 06 7 73 -0.32 This work was funded in part by a Massachusetts Institute of Technology Social Impact Internship
Tree canopy in 2020 8.83 5 9.64 9.71 0.07 1230  12.59 0.29 10.88  10.82 -0.05 grant.
Tree canopy gained 3.23 6 9.26 8.77 049 1548  14.00  -1.48  17.44 1609  -1.36 Contact: mary.wright@phoenix.gov
Tree canopy lost 3 49 7 6.15 7.05 0.90 8.76 9.95 1.19 7.32 7.75 0.43 ':efere"ces | | - - o

3 6.40 6.42 0.03 10.63 10.05 _0.58 753 759 0.06 oussel J, Auty.D (2023). Airborne LIDAR .Data Manlpulatlon.and Visualization for Forestry Applications.

Tree canopy unchanged 5.65 overall 5 14 2 29 096 1370 1> 88 081 10.11 5 28 093 R package version 4.0.3, https://cran.r-project.org/package=lidR.
No tree ca3 nopy in either year 27 .62 Hijmans, Robert J., Roger Bivand, Edzer Pebesma, and Michael D. Sumner (2023). terra: Spatial Data

*Note that lidar coverage is

incomplete in Districts 1 & 2

Analysis. R package version 1.7-29, https://cran.r-project.org/package=terra.
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