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Green Infrastructure

Section 502 of the Clean Water Act defines green 

infrastructure as "...the range of measures that use plant or 

soil systems, permeable pavement or other permeable 

surfaces or substrates, stormwater harvest and reuse, or 

landscaping to store, infiltrate, or evapotranspirate

stormwater and reduce flows to sewer systems or to surface 

waters." (EPA 2020)



Green Infrastructure

Green infrastructure is a cost-effective, resilient approach to 

managing wet weather impacts that provides many 

community benefits. While single-purpose gray stormwater 

infrastructure is designed to move urban stormwater away 

from the built environment, green infrastructure reduces 

and treats stormwater at its source while delivering 

environmental, social, and economic benefits (EPA 

2020).



It is Natural to Combine City Parks and 
Stormwater Systems  

An emerging opportunity for parks and recreation is the 

integration of green infrastructure and parks goals.  Parks 

and green infrastructure can be integrated to produce 

exponential benefits. 

Parks can serve their primary goals to offer both passive 

and active recreation, while also containing spaces that 

mitigate stormwater. Green infrastructure can achieve 

essential utility functions in the community while creating 

environments that provide nearby nature experiences and 

support health.



Parks and clean water are both important public 

commodities and, combining the two offers great 

opportunities for collaboration. In the simplest terms, water 

management requires space, and parkland is a leading 

resource of space in cities. 

Conversely, park maintenance requires money, and water 

utilities such as Sewer or Stormwater Departments have a 

steady, predictable source of revenue through residential 

and business water fees. 

There are challenges that require compromises and careful 
planning and community engagement before proceeding.

It is Natural to Combine City Parks and 
Stormwater Systems  



Parkland includes city, county, metro, state, and federal 
parkland within the city limits. 
Adjusted city area subtracts airport and railyard acreage 
from total city land area.

City
Land Area (acres, Census 
Bureau 2010) Adjusted City Area Total Park acres

Parkland as percent of 
city area

High Density

New York 193,692 187,946 40,764 21.7%

Washington, D.C. 39,071 38,955 8,232 21.1%

San Francisco 29,999 29,980 5,888 19.6%

Jersey City 9,468 9,261 1,677 18.1%

Boston 30,897 29,175 5,072 17.4%

Minneapolis 34,543 33,958 5,072 14.9%

Philadelphia 85,825 82,913 11,034 13.3%

Seattle 53,723 52,765 6,613 12.5%

Los Angeles 299,949 295,015 36,934 12.5%

Oakland 35,703 33,181 3,867 11.7%

Parkland as Percentage of City Area

Source: TFPL 2019 



Malmo, Sweden 



Cincinnati, USA 

Area: 88 square miles
Annual rainfall: Average 42”
Topography: Hilly, 192meters above
sea level
Land Use: 40% residential, 15% parks, 12%
Public services, 16% Industrial, 6% vacant
Land, 0.3% agriculture



Green network  

existing/planned





Soderkulla Park Detention - Flood Control

Soderkulla Park is in a slope that is surrounded by development. 

Downslope from the park is a densely constructed neighborhood of 

single family homes. Approximately 5 years ago, a large rain event 

caused extensive flooding.  The City of Malmo decided to use the park 

for stormwater detention. Basins and swales were carved into lawn 

areas, most of the existing trees were preserved.



Soderkulla Park Detention - Flood Control

Playgrounds and sports fields were lowered by 2 feet to detain 

stormwater during heavy rain events. Even with major retooling to 

manage stormwater, the park functions in the same ways as it did prior 

to the project. 



Augustenborg Botanical Roof Garden

The City implemented an experimental site for green roofs at the city 
public services building in Augustenborg.

The Scandinavian Green Roof Institute (https://greenroof.se/en/) was 
established at Augustenborg. The SGRI sponsors international 
workshops and seminars, hosts professional groups from all over the 
world, and publishes information on green roof installation and 
maintenance techniques. 

https://greenroof.se/en/


Augustenborg Botanical Roof Garden

The Roof Garden is used to stimulate research and development of 

green roof technology and to promote further use of green roofs. The 

site consists of 11,000 square yards of green roofs divided into parcels 

composed of different soil mixtures, plant mixtures, slopes, and 

technical systems. Vegetated roofs reduce stormwater runoff 

volume, and delay and reduce peak flows. 



Augustenborg Botanical Roof Garden

Stormwater from the green roofs and surface runoff from parking lots is 

diverted to an open drainage canal that runs along one of the buildings. 

It is then conveyed in a canal and throughout the courtyard of one of 

the municipal buildings. 



At the downstream end the water is pumped from the canal to the 

central drainage corridor in the residential area of Augustenborg. 

Conveyance is Important Too



Ault Park Stream Restoration

The primary stream through Ault park was filled in the early 1900s so 

that a road could be built through the park. A combined sewer was 

constructed to convey the stream below the road. The sewer 

overflowed during heavy rains and polluted waterways. 



Ault Park Stream Restoration

The project removed the fill and this culvert was installed to restore 

flow through the stream channel. An existing wetland was preserved

and sewer inlets were sealed.  



Ault Park Stream Restoration

Access to the stream was restricted to locations that were heavily 

infested with invasive plant species. Quality trees and understory were 

preserved with construction fencing. 



Ault Park Stream Restoration

Trees impacted by the project were catalogued and any that could not 

be preserved were removed, many were used for constructing step 

pools throughout the project. 



Ault Park Stream Restoration

Trees removed by the project were replaced ar a rate of 1 for every 

12” of trunk removed. The stream banks were stabilized with native 

seen mix, live stakes, and shrubs and trees. Floodplain was 

established where possible and erosion blankets held it in place.



Glenway Woods Stream Restoration

Similar to Ault, Glenway Woods park contained an antiquated 

combined sewer that was constructed in a stream channel and was 

leaking. The stream was heavily degraded and was not functional.



Glenway Woods Stream Restoration

The stream was reconstructed, large aggregate formed a deep base 

and limestone was added to form a channel. Existing trees were 

preserved where possible and a haul road was constructed and 

Is used by the public as a walking path, increasing public access. 



Glenway Woods Stream Restoration

Overflow is directed to a dedicated stormwater pipe where it will later 

be daylighted and conveyed through a stream channel. Trees and 

native plants were planted along the stream.



Glenway Woods Stream Restoration

An existing basin was modified and converted to a wetland with 

retention. 



To Summarize:

Parks and other public spaces can be used for managing stormwater and provide 
additional public amenities. Besides the obvious benefits to stormwater quality, stream 
and terrestrial habitat improvements, wildlife benefits, etc., the benefits also include:

• Lengthening the lifespan of a roof on a public building while reducing energy 
consumption and providing opportunities for research and education

• Removing invasive species
• Improving park access and recreational opportunities 
• Providing educational opportunities
• Increasing tree canopy and reducing urban heat island effect through 

evapotranspiration

It is Natural to Combine City Parks and 
Stormwater Systems  



Integrating parks and green infrastructure, co-design for co-benefits: these can be 
unconventional practices in many public works and parks departments. They are goals 
that cross the borders of typical policies and purposes. Why is this activity important? 
Health services costs total nearly 17 percent of the annual U.S. gross domestic product. 
Creative programs that enable more nature contact in the city can help reduce costs at 
both the national and community level.

Kathleen Wolf, Ph.D., is a Research Social Scientist 
with joint appointments at the University of 
Washington, College of the Environment, and the 
U.S. Forest Service, Pacific Northwest Research 
Station.
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