


Impervious Surfaces
and Why They Matter
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Impervious surface refers to all hard surfaces such as
paved roads, parking lots, roofs, and highly compacted
soils, that prevent the natural soaking of rainwater into
the ground.
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Impervious Surfaces effect several key environmental
factors, including:

» Flooding and Erosion: “For every percentage point
increase in roads, parking lots and other impervious
surfaces that prevent water from flowing into the
ground, annual floods increase on average by 3.3%"
(Blum et al. 2020)

Pollution: Heavy metals from roof shingles and
motor vehicles, as well as pesticides, bacteria from Impervious Surfaces
sewage, and road treatment chemicals are just
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water table.

Heat Retention: Urban heat islands and killing of
aquatic life

Images courtesy of the Maryland Department of Natural Resources: https://dnr.maryland.gov/streams
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A Clear and Present Need: A look at
Stormwater Management in Athens, OH
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Benefits of A GIS System for Impervious
Surface Calculation

Low Cost

» Object Based Image Extraction (OBIA) reduces cost in time and labor,
allowing for an increase of funds being spent on managing storm water

» Uses publicly available data generated from state or national funding

Potential Increased Revenue

» Lower cost of production could allow the SUF to be based on impervious
surface per parcel, a method which has been shown to increase total
revenue the municipality receives (Fedorchak et. Al 2020). Costs are
distributed in correlation with burden provided.

Process is Largely Automated
» Cost of upkeep is lowered and a system for updating is built in




However...

These benefits can only be realized if the impervious surface can be reliably
extracted throughout the entire study area, including areas occluded by the tree
canopy.

June 2021, Leaf-on NAIP

November 2017 Leaf-off NAIP
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Spatial Reference

Name: NAD 1983 2011 StatePlane Ohio South FIPS 3402 Ft US
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Datum: NAD 1983 2011

Leaf On Accuracy Assessment

500 Feet

Percent Impervious
per Parcel

0-6

7-16

17-31

32-53
N 54 - 100

[ impervious Surface
Parcel

Spatial Reference

Name: NAD 1983 2011 StatePlane Ohio South FIPS 3402 Ft US
PCS: NAD 1983 2011 StatePlane Ohio South FIPS 3402 Ft US
GCS: GCS NAD 1983 2011

Datum: NAD 1983 2011

Leaf Off Accuracy Assessment
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Intensity Accuracy Assessment

Absolute Producer’s Impervious Class Accuracy:
Absolute Overall Accuracy: 85%

Absolute Producer’s Impervious Class Accuracy: 27%
Absolute Overall Accuracy: 85%

Absolute Producer’s Impervious Class Accuracy:
Absolute Overall Accuracy: 86%

Model Producer’s Impervious Class Accuracy: 86%
Model Overall Accuracy: 90%

Model Producer’s Impervious Class Accuracy: 96%
Model Overall Accuracy: 96%



Analysis and Future Work
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