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Tree Canopy Coverage & Change Detection:
Avondale Estates, Georgia between 2009 and 2015
Overview

The City of Avondale Estates, Georgia commissioned a study of the urban tree canopy. The purpose of the
study is to establish a baseline and monitor trends in the tree canopy. The study’s end result is a
measurement of tree canopy for each meter of the city and overall percent coverage. This information will
provide critical data to assist key decision makers and citizens. Performing this study over the course of
several years is a powerful tool for understanding and monitoring important trends in your canopy change.
This study uses aerial imagery obtained during “leaf-on” season
to compare tree canopy coverage and change between 2009 and
2015. Three study areas are included: city limits, residential only,
and Central Business District (CBD) only. The city limits were
obtained from the Atlanta Regional Commission GIS Open Data
portal. The 2016 city boundary is used for continuity between
2009 and 2015 aerial imagery.
The following table is an overview of our findings:
Year
Acres of Canopy
Total City-Wide
Residential Area
Central Business District
Percent Coverage of Canopy
Total City-Wide
Residential Area
Central Business District

2009

2015

415
453
198

419
457
214

53.4%
58.5%
25.5%

54.0%
59.0%
27.6%

2016 City Limits (Source: ARC)

Location Map
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Findings
The results show there has been no significant change in canopy from 2009 to 2015.

Total Canopy Coverage and Change
•
•

2009 – 53.5% canopy coverage (415 acres)
2015 – 54.0% canopy coverage (419 acres)

Residential Only Canopy Coverage and Change
•
•

2009 – 58.5% canopy coverage (453 acres)
2015 – 59.0% canopy coverage (457 acres)

Central Business District (CBD) Only Canopy Coverage and Change
•
•

2009 – 25.5% canopy coverage (198 acres)
2015 – 27.6% canopy coverage (214 acres)

Yellow area indicated the "residential area"

Red area indicates Central Business District

The area highlighted in yellow above are identified as the “residential area.” The area highlighted in red
above are identified as the “Central Business District”.
During the imagery collection, variables such as time of day, time of year, pixel size, camera angle, and cloud
cover can introduce small amounts of error into the analysis.
Although there was a 2.1% increase in tree canopy from 2009 to 2015 in the Central Business District, it is still
reasonable to say that the change is within the margin of error and at this time there is no significant change
in the canopy.
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Methodology
Aerial imagery collected in 2009 and 2015 is analyzed to measure the canopy coverage and change over time.

Imagery
Imagery was obtained through the U.S. Department of Agriculture National Agricultural Imagery Program
(USDA NAIP). The NAIP imagery program provides 1-meter resolution aerial imagery collected during the
“leaf-on” season on a 3-5 year cycle.
NAIP imagery is significant because it attempts to produce near identical conditions in imagery collection
over the span of 3-5 years. Important factors when determining tree canopy is the ability to compare two
aerial imagery that are as near to identical conditions as possible. Identical conditions include such variables
as time of day, time of year, pixel size, camera angle, and cloud cover as well as other variables.
Below is side-by-side aerial imagery showing tennis courts and a swimming pool in 2009 and 2015. Imagery
on left was collected in July 2009. Imagery on right was collected in July 2015. Notice the shadows over the
pool and tennis courts, they are almost in the same location indicating these 2 aerial photos were taken at
approximately the same time of day but 6 years apart.

2009 NAIP Imagery
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Analysis
The processing technique (tool) used in this study is called the Iso Cluster Unsupervised Classification tool.
This process analyzes each pixel in the aerial to find natural clusters of values (or colors,) it then
programmatically combines millions of pixels values down to 100 different values based on similar pixel value
characteristics.
Once all the pixel values are combined into 100 manageable values, our analyst reviews each of the 100
values and classifies them as Canopy, Non-Canopy, or Unknown. Basically, what is happening is we are
“telling” the database: “We’ve identified this pixel as being a tree canopy, now go ahead and identify all
similar pixel values as tree canopy.” This command then programmatically assigns all other pixels that have
similar values as a tree canopy. This process is then repeated 100 times (one for each of the 100 Iso Cluster
Unsupervised Classification classes.)
If a value is classified as Unknown, our analyst will then repeat the Iso Cluster Unsupervised Classification
process again only on the Unknown values and the process is repeated until there are no more Unknowns.
This study focuses on high canopy only, as shown in the graphic below. Small shrubs and low lying vegetation
were not considered as part of the tree canopy. In some cases, very thick low lying vegetation (as in
abandoned empty lots) will show up as tree canopy, our study attempts, through our QC process (see next
section) to limit this vegetation from being classified as canopy cover. For the purpose of this study we are
classifying all low vegetation as Non-Canopy.

This image shows examples of vegetation that are classified as Tree Canopy. Image Source: Arbor Day Foundation
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Quality Control
Once our analysis is complete, our QC Lead visually inspected and identified major errors in the classification
process. Errors are identified and corrected in the method outlined below. In this example, a baseball field is
identified as having major errors.
1.
2.
3.
4.

Several thick patches of grass are incorrectly classified as tree canopy on this baseball field.
Our analyst created a polygon-shaped baseball field over the area that needs to be corrected
Pixels are reclassified within the baseball field layer to Non-Canopy
All pixels on the baseball field are classified correctly
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Determining Accuracy Threshold
Using a random point generator tool, we
generated 100 points within the city limits. Each
one of those points were manually classified by
our analyst as Canopy or Non-canopy. We
compared those classifications with the
classifications determined in the automated
classification process described above. To pass
our accuracy threshold we required a score of
90% or higher. A review of several other tree
canopy studies indicated that an accuracy
assessment greater than 90% is well above the
industry standard for this type of study. If less
than 90 points matched, then our team would go
back and fix the errors until we received a higher
than 90% accuracy threshold. The graphic below
shows this process:

Red dots indicate the location of random samples used to determine accuracy

Flowchart describing the overview of the analysis, QC, and accuracy assessment
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Comparison Cities
A quick comparison of tree canopy coverage for other cities in the Atlanta area are shown below.
Atlanta Region Comparison Cities
City of Decatur
City of Brookhaven
City of Sandy Springs
City of Atlanta
City of Avondale Estates

Year
2010
2013
2013
2014
2015

Percent Tree
Coverage
45.1%
49.0%
62.5%
47.9%
54.0%

This table was developed and published in the 2014 City of Atlanta Urban Tree Canopy Study by the Georgia
Tech Center for Geographic Information Systems. This table compares urban tree canopy percentages (UTC
%) with other major metropolitan areas in the United States.

Percent Tree Canopy Estimates. Source: Atlanta Urban Tree Canopy
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Assumptions
1. Our study uses the latest City of Avondale Estates City boundary (2016.) City boundaries were
received from the Atlanta Regional Commission GIS Open Data portal.
2. When breaking up the City into different geographies (i.e. CBD and Residential,) we used the Zoning
Map that was adopted on January 1, 2015. All parcels that were inside the CBD were classified as
CBD, all parcels outside of the CBD were classified as the Residential area.
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