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Soil Compaction & Sustainable Landscapes
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Portfolio of Landscape Services
Compaction and Hydrologic Services
Hydrologic Services: The Pervious-Impervious Dichotomy

Managing Landscape Services
Individual Choices — Cumulative Impacts

Advance Sustainable Landscaping
Preserve Undisturbed Landscapes
Minimize Disturbance & Compaction
Restore and Renovate Sustainable Landscapes

Forest Water Budget

Native Soil
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Provides high rates of water infitration and retention
Minimizes surface water runoff and erosion

Traps sediments, heavy and strients; and bi chemical
contaminants.

Encourages vigorous protective vegetative cover

Supports beneficial soillfs that fight pests and diseass, and supply plant nutrisnts
— reducing need for fertiizers and pesticides that may contaminate waterways.

Suburban Water Budget

During development, soil functions
are often impaired by topsoil loss

Disturbed Soil and compaction:

+  Decreases surface water
nfitration and storage

+  Increases surface water runoff,
including contamination from
roadways and yards.

+  Increases erosion and fiooding.

+  Reduces beneficial sail lfe

+ Impairs plant growth, pest and
disease resistance

+  Increases landscape nesds for
imigation, fertiizers, and
pesticides, which further
increases surface water poliution.

From: http:/mww.buildingsoil.org/

From: http//www.buildingsoil.org/




Development Changes the Water Budget

From: http:/www.buildingsoil.org/

Development Increases Runoff and Erosion

Soil Properties

Bulk Density — material weight per unit volume (g/cc)

-rooting

Porosity — fraction or percent void space by volume
-sand — 25%-50% clay — 40% -70% pumice - ???

Permeability — ability to transmit water (cm?)
-size and connectivity of pore spaces

Soil Compaction
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Aggregate

good physical condition poor physical condition
(compacted)

Effect of Compaction on:
Porosity -
Bulk Density -

Permeability -

Hydrologic Services:
Quantifying Site Infiltration

IIHR Digital Infiltrometer Controller

Suburbanization and Greenspace

Ghosts of Land Use Past Cuyahoga Sustainability Network







Cuyahoga Sustainability Network

Wade Oval Infiltration

Cuyahoga Sustainability Network




Cuyahoga Sustainability Network




Cuyahoga Sustainability Network













Pervious Pavers
DA = 8,200 sf BF = 0,0006 cfs
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Flood control
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Baltimore 1950-1999
Mean Rainfall:
100 events per year
«0.41" per event
7.3 hr duration
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