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Impervious Cover and Runoff

e A wide range in impervious cover is often
seen for the same land use assignments.

e Impervious is defined as the sum of roads,

parking lots, sidewalks, rooftops, and other
impermeable surfaces of the urban
landscape.

e An impervious surface is an indicator of a
more intensive land use.

— The infiltration of these areas is lowered to &
Or near zero. AT




Impervious Cover and Runoff

e The direct hydrological effect of impervious
surfaces occurs as a change in the magnitude
and velocity and volume of surface flow, and
precipitation that would normally be part of
natural infiltration instead falls on and flows
over impervious surfaces.

e The runoff is then channeled and released via >
storm sewers directly in the receiving '
stream.
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Storm Drainage
Parcel Area * Unit
e SDF = (RWF * P/

The runoff weighting '.
of land use.
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Landuse
Single-family (lot area less than 30,000 square feet)
Single-family (lot area of 30,000— 60,000 square feet)
Duplex
Apartment building (1— 3 stories)
Apparel and textiles
Lumberyards
Electronic, scientific, optical

Construction yards, including plumbing, electrical, heating contractors

Chemical, petroleum storage

Food, agricultural processing, stockyards, rendering
Chemical, petroleum, rubber, and plastic

Salvage, junkyard, resource recycling

Airport

Communication (TV, radio, etc.)

Wholesale— food, produce

Food store

Gasoline, auto service station

Department store, discount store, regional shopping center

Nursing homes and hospitals

Primary and secondary education

Day care centers

Restaurants, bars, lounges

Public parks, golf courses, fairgrounds

Private country club and other recreational uses
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— Image Processir

e Resolution Merge
e Image Classification

e Assessment




Image Preparation

i viewer #1 : 2125.img (:Layer_1){(:Layer_2){:Layer_3)
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e High resolution )
orthophotography
acquired May 3, 2002.

— The original resolution of
0.5-ft pixel was
resampled to 2-ft for
more efficient
management, \
processing, and

B

comparison.
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Resolution Merge

i viewer #1 : resmerge_lay3_pc_nn_unl6.img (:Layer_1){:Layer 2)(:Layer_3)
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" & chosen since it maintains the original
scene radiometry (color balance) of the
input multispectral data in the output file.

e Thus, in the principal component method,
the band histo?rams of the output image
closely resemble those of the input
multispectral image, in our case, the
IKONOS color infrared image.

e The nearest neighbor (zero-order)
interpolation method was used to
resample the image.

e This method is preferred by Earth F
scientists, since it does not alter the pixel
brightness values during resampling.




Image Classification Evaluation

Our goal is to classify impervious surface, thus partitioning the
study area into vegetated or impervious pixels.

In our case, we chose to implement a special purpose
classification to identify pervious/impervious surface.

This study is geared towards Sioux Falls, South Dakota, our
geographic area of expertise, and should not be applied directly
elsewhere without special consideration of local conditions and
data sources.

The reasons for a special classification are apparent.

— This is our first time utilizing high resolution satellite imagery to
classify pervious/impervious surface. Previously, all identification
was done en masse using land use by parcel or in rare occasions, a
detailed site study. -
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Image Classification Evaluation

e Unsupervised classification was utilized to
classify the image with merged resolution.

e This method was chosen since the spectral
characteristics of the study area were well
understood, and the simple thematic
classification being analyzed (vegetated vs.
impervious) allowed for readily identifiable
spectral clusters representing one of the two -
information classes. S irg




Image Classification Evaluation
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e After classification, these 4

spectral classes were
designated as pervious or
impervious through the
manual interpretation of
spectral cluster locations
compared to the source
merged data set.

Spectral confusion is

types.
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Image Classification Evaluation

e Manual identification,

delineation, and
separation of spectrally
confused features can
serve as a simple and
effective means of
separating out these _
mislabeled features,
and was used to "clez
up" the initial &
classificatio
product.



i Viewer #1 : parcels_join.shp =] E3
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Old Runoff| Old Storm Percentage New Runoff
Weighting | Drainage Impervious Weighting | New Storm
ee Factor Drainage Fee
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Residential __|

Residential

Auto Parts Store 18.75 | $2,373.35 13.25 $1,677.17 | $696.18
18.75 $1,936.45 18.75 $1,936.45 $0.00
18.75 | $4,726.74 20.75 $5,23093 || ($504.19
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