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Abstract: Based on the upcoming publication, Planning the Urban Forest: Ecology, Economy and Community Development by the American Planning Association, this paper summarizes strategies and examples of how to frame planning and development issues in the context of using green infrastructure to meet environmental quality goals. The strategies can help planners and local leaders translate goals into policies and implementation methods. 
The American Planning Association, in close collaboration with American Forests and the International Society of Arboriculture has written, Planning the Urban Forest: Ecology, Economy and Community Development. This report offers a best practices manual about how urban and community forestry can best be integrated into long-range and current municipal planning activities in the U.S. This paper offers strategies and examples of how innovative communities have reframed their environmental problems in the context of using green infrastructure as a solution to meet their environmental, regulatory, and community enhancement goals.
The Strategies
· From urban sprawl to Smart Growth

· From traditional development to conservation development

· From natural disaster clean-up to building resiliency into the environment

· From engineered infrastructure to non-engineered best management practices

From Urban Sprawl to Smart Growth

City of Detroit Greenways
Between 1950-1990 the city of Detroit lost one half of its tree canopy to Dutch Elm Disease. Exacerbating this dwindling urban forest, the city has recently lost 16 million trees to Emerald ash borer. From a real estate perspective, Detroit has 66,000 vacant lots totaling 4,600 acres of land as development has shifted from the city to the suburbs over the last several decades. However, as developable land dwindles and land costs rise infill housing and redevelopment will become more prevalent. Taking a Smart Growth approach to redevelopment, the city could incorporate greenways with enhanced green infrastructure into redevelopment of these vacant lots. 
The city’s planning department and the Greening of Detroit, a non-profit organization have envisioned what this would look like, starting with the Dequindre Cut Greenway, an old railroad right of way. Their redesign of this abandoned land demonstrates the ecosystem benefits of one greenway. The greenway currently is 3,251 acres with a 150 ft. vegetation buffer with a 19% tree canopy. The greenway system’s tree canopy currently provides $7.6 million in stormwater management. value. If tree canopy were increased to 25% of the landcover, the community would save an additional $2 million in stormwater management value.
From traditional development to conservation development

Flower Mound, Texas
Flower Mound, Texas, a 43-square-mile community located 28 miles northwest of Dallas, experienced rapid growth in the 1990s. The town was the nation's tenth fastest growing community during the 1990s, growing by 226.54 percent, from 15,527 to 50,702. This prompted the town manager and other elected officials to take measures to preserve the rural, open space character of their town and its unique landscape features. While the town’s overarching public policy was to preserve its open space, the driving forces were rapid development and the resultant impacts on stormwater and water quality. This case study serves to demonstrate how a community can quantify the environmental benefits derived from conservation development. 
The town council adopted a Smart Growth approach of preserving natural open space and forest lands. They created a conservation development provision within the town’s Code of Ordinance and designated two conservation developments in the undeveloped southwest part of town. Conservation development is defined as a residential development project that does not increase net density and clusters dwelling units on smaller lots than are currently zoned in order to protect and preserve open space.
Conservation Development Benefits
· Preserves natural functions of  floodplains and riparian corridors

·  Prevents habitat fragmentation

·  Protects significant contiguous forest stands

·  Preserves rural character of landscape
· Developers sell lots at a premium

·  Infrastructure costs are less

·  Conservation developments given review preference

·  Residents enjoy living near open spaces and greater home value
Sanctuary, an 89-lot conservation development on 100 acres located in the south-central part of town, was used to demonstrate the ecosystem benefits of conventional versus conservation development land planning. The lots are approximately ½ acre in size, in an area that conventionally would be one acre. 

Two land development options were modeled using American Forests’ urban ecosystem analysis, an innovative way to examine the role that land cover provides in improving water and air quality. The first compared lot size (1/2 acre versus one acre) to the ecosystem benefits of the preserved open space and tree cover when the number of lots remains the same. A second series of analyses examined the built lot, to address how the proportion of tree canopy, open space, and impervious surface affects the ecosystem benefits to the site as a whole.
The residential lots on ½ acre lots represented 47% of the Sanctuary site compared to one acre lots that comprised 95% of the site. Because less tree canopy and open space were preserved under the conventional development scenario, this site would require an additional 27,000 cubic feet in stormwater management valued at $54,000 when compared to the conservation development site.  
Water pollution is a direct result of and can be calculated from stormwater runoff. While the water quality of both developed sites diminished, the conventional site design added more contaminants than the conservation development scenario 
Built Lot Modeling
While lot size is an important consideration when conserving open space, the amount of stormwater runoff is also greatly affected by the land cover percentages once the lot is built. For example, an urban ecosystem analysis compared Sanctuary’s land cover on Lot A with more tree canopy and open space to Lot B with more impervious surface.  The urban ecosystem analysis findings show that compared to developed Lot A, an additional 1,286 cubic feet of stormwater runoff occurs in developed Lot B, at a cost of $2,573. Reducing the building footprint, sidewalk, and streets (impervious surfaces) and enhancing the tree canopy and other vegetation (green infrastructure) reduce the cost of managing stormwater runoff and protecting water quality.
The Town of Flower Mound’s Environmental Resources Division will continue to use the urban ecosystem analysis to aid in conducting environmental site assessments and development review.
From natural disaster clean-up to building resiliency into the environment

Palm Beach, Florida
Palm Beach County is part of the Everglades ecosystem, which stretches from the numerous lakes in Central Florida south to the Florida Keys. This unique U.S. Ecoregion is characterized by its flooded grasslands and rich wildlife that resides within the county’s one-half million acre natural areas. These natural areas are critical for protecting the county’s drinking water as well as providing thriving agriculture and tourism industries. The county is also subject to annual tropical storms and hurricanes, destroying property and the very green infrastructure that protects its shorelines. 

Prompted by a significant tree canopy loss from Hurricanes Francis and Jeanne that battered the region in September 2004, Palm Beach County received a grant from the Federal Emergency Management Agency (FEMA) to conduct an Urban Ecosystem Analysis. This case study presents how Palm Beach County leaders will use this study’s findings and tools as a baseline for urban forestry restoration and, more broadly, to connect future land planning decisions to green infrastructure.
Landcover Changes between 2004 and 2006:

·  6%  increase urban

·  17% decrease tree canopy

·  9% increase open space

Impacts: 

·  Lost $157 million stormwater retention capacity 

·  Lost $12 million in air pollution removal/yr.

·  Lost 1.8 million lbs. of carbon storage

·  8 measured water pollutants  increased 2-4%
The county can build resiliency into their planning process using the land cover data and ecosystem analysis findings in the following ways:
· Provides tangible evidence of suitable habitat for trees, including  no irrigation or lawn around trees

· Provides public education extolling the benefits of trees replacing public fear of trees in disaster prone areas

· Provides tangible evidence of the best species for future planting: native vs non-native

· Ties ecosystem benefits of county’s natural areas into regulatory mandates:

· Wetlands and conservation areas

· Air quality

· Water quality

· Estuarine systems

· Native vegetation

· Wildlife habitat
This digital GIS land cover map will help planners prioritize their reforestation efforts and tree give-away programs, and aid in determining best species selection for future planting. For example, Hurricane Jeanne affected the more northern part of the county, since it made landfall in Martin County to the north. Many sand pine trees toppled outright during the storm. Slash pine resisted the initial path of the damage, but the county now sees massive die-off from subsequent bark beetle infestations attacking the stressed trees. 
In contrast, Hurricane Wilma went straight through Palm Beach County. This time the densely populated southern part of the county was most affected. Unfortunately, a lot of trees in the south are exotic to the region and as such, were ill-adapted to hurricane conditions. Local experts recommend planting live oak as a replacement; even though it is a commonly planted species, it is also one of the best natives for withstanding hurricanes. 
The county can also use the data in public education programs to extol the tangible benefits of urban forests. Tangible data are especially important in disaster-prone areas. Citizens are often fearful of replanting trees, believing them to be more of a hazard than of benefit in hurricane zones. When benefit data are combined with information about the best species and planting locations for hurricane-prone areas, citizens are more apt to support reforestation efforts in their communities.
From engineered infrastructure to non-engineered best management practices

McDowell Creek Watershed, North Carolina
Mountain Island Lake Watershed (MIL), a 70-square-mile area within Mecklenburg County, North Carolina, provides 80 percent of the drinking water for the 700,000 people who live there. This rapid development has severely threatened the community’s water quality. The water entering Mountain Island Lake from McDowell Creek, one of its larger subwatersheds, is already unhealthy for swimming. McDowell Creek Watershed’s 30 square miles has thousands of existing homes, and many more are planned. 
An urban ecosystem analysis of Mountain Island Lake landcover examining satellite imagery between 1984 and 2003 revealed these ecosystem changes: 
· 14% increase in flooding potential as measured by the increase in flow depth
· 17.3 million cu ft. additional stormwater management required valued at a cost of $34.7 million value 
Another analysis of McDowell Creek Watershed taken in 2001 revealed the landcover to be: 
Tree Canopy

51%

Open Space

24%

Impervious

12%

Bare Soil/Ag

11%

Water


2%
This data provided a baseline of the watershed’s ecosystem services:
·  53 million cubic feet of stormwater

·  Stormwater retention valued at  $105 million
For the first time, with this data the Charlotte-Mecklenburg Stormwater Services staff is using the GIS-based data and urban ecosystem analysis in addition to traditionally engineered stormwater techniques. The staff uses CITYgreen software to model increases in tree canopy and the resulting water quality improvement to determine the extent of planting needed to achieve its water quality standards. Staff uses the analysis approach with CITYgreen to:
·  Identify, prioritize, and measure tree-save areas for stream bank restoration and stabilization.  The data reveals breeches in riparian buffers pinpointing where reforestation is needed
· Measure the contributions that reforestation in a particular zone will have on water quality and  model increases in tree canopy and water quality improvement

· Augment engineered techniques with land cover to achieve it water quality standards

· Monitor how effective the Watershed Management Plan has been and what adjustments need to be made. The data also augments their zoning review process to aid in decision making
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