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Cheryl Kollin
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 city of West Palm Beach, for example, depends on natural water catchment areas to filter surface water used for drinking. The county is also subject to annual tropical storms and hurricanes, destroying property and the very green infrastructure that protects its shorelines. Humans have further changed the land with drainage projects, waterway channels, and agriculture practices that have exacerbated flooding to the detriment of people and property.
INSERT Figure 3-4 “Cover image” w/legend
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.
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Urban Ecosystem Analysis

The Urban Ecosystem Analysis provided the county with a GIS data layer that quantifies the benefits of land cover for slowing stormwater runoff, reducing water and air pollution, and storing and sequestering atmospheric carbon. American Forests conducted the analysis at two scales. The first analysis used moderate-resolution, 30-meter, Landsat satellite imagery from 1996 and 2006. The second analysis used high-resolution (2.5m) DOQQ and SPOT data to compare pre- and post-hurricane land cover, spanning a 2004 and 2006 time period. Table 1 summarizes the 10-year trend changes in land cover and the resulting loss in ecosystem benefits. American Forests conducted the analysis at two scales, using its CITYgreen software.

INSERT Figure 3-6 Contaminant Loadings 1996-2006
The temporal changes in land cover during this time were most likely due to urbanization as viewed from tree canopy changing to urbanized areas. The change also reflects the county’s aggressive removal of invasive tree species in areas that changed from tree canopy to grassland/open space. Palm Beach County will use its current 27 percent tree canopy cover data as a baseline to establish countywide tree canopy goals. Individual municipalities can devise their own tree canopy goals from this county-established goal.

Table 3-3. Palm Beach County Land Cover Changes with Landsat Data

	Land cover
	1996 (Acres)
	2006 (Acres)
	Change

	Trees
	204,366
	183,914
	-10%

	Grass/open space
	412,305
	412,132
	0%

	Bare Soil
	8,613
	5,865
	-32%

	Urban
	111,522
	134,873
	21%

	Water 
	34,265
	34,369
	0%

	Total Acres
	771,082
	

	Lost Air Pollution Benefits

	
	1996 (Acres)
	2006 (Acres)
	Change

	Pollutants Removed (lbs)
	23 million
	20.8 million
	-2.3 million

	Dollar Value
	$58.4 million
	$52.5 million
	-5.8 million

	Carbon Stored (tons)
	8.79 million
	7.91 million
	-880,000

	Carbon Sequestered (lbs.)
	68,400
	61,600
	-6,800

	
	
	
	

	1996-2006 Change in Stormwater  Runoff and Lost Benefits

	Selected areas
	Add’l stormwater volume to control
	Construction cost of retention (per cubic foot)
	Value of added retention facilities

	Palm Beach Co.
	        157.8 million
	            $2
	$315.5 million

	West Palm Beach
	8.5 million
	$2
	$17 million

	Wellington
	10.1 million
	$2
	$20.2 million

	Boca Raton
	7.2 million
	$2
	$14.3 million

	Delray Beach
	3.9 million
	$2
	$7.8 million

	Palm Beach Gardens
	9.3 million
	$2
	$18.7 million


Pre- and Post-Hurricane Analysis

At a higher 2.5-meter resolution than the Landsat data described above, the land cover is more accurately represented and an analysis of pre- and post-hurricane land cover pinpoints areas that had the greatest tree canopy destruction. 

A countywide comparison of land cover from 2004 and 2006 shows that tree canopy decreased by 42,000 acres or 17 percent while open space/grasslands increased by 9 percent. This change from canopy cover to open space suggests that Hurricanes Francis and Jeanne caused this land cover change. Urban areas also increased by 6 percent; this change was most likely due to urban development. This tree canopy loss increased stormwater runoff. An additional 146 million cubic feet of stormwater, valued at $292 million, must be managed. Air quality also declined with the loss in tree canopy: without these trees there are 4.7 million more pollutants. The loss of air quality services is valued at $11.9 million annually. Water pollution, as measured in percent change in pollutant loading, increased as well, see Table 3-3.

Table 3-4. Palm Beach County Land Cover Changes with High Resolution Data

	Land cover
	2004 (Acres)
	2006 (Acres)
	Change

	Trees
	249,741
	207,811
	-17%

	Grass/open space
	383,024
	416,086
	9%

	Bare Soil
	7,922
	6,890
	-13%

	Urban
	92,454
	98,209
	6%

	Water 
	37,910
	42,046
	11%

	Total Acres
	771,048
	

	Lost Air Pollution Benefits

	
	2004 (Acres)
	2006 (Acres)
	Change

	Pollutants Removed (lbs)
	28 million
	23.5 million
	-4.7 million

	Dollar Value
	$71 million
	$59 million
	-12 million

	Carbon Stored (tons)
	10.7 million
	8.9 million
	-1.8 million

	Carbon Sequestered (lbs.)
	83,666
	69,619
	-14,047


Graph:  Percent Change in Pollutant Loading from 2004 to 2006 due to Land cover Change (Note: this table can be displayed as a color bar graph)

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.
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A Policy Framework for Conservation 

The Urban Ecosystem Analysis ties ecosystem benefits of the county’s natural areas to its regulatory mandates. Palm Beach County's comprehensive plan addresses several conservation issues in a separate conservation element of the plan including: wetlands and conservation areas, air quality, water quality and quantity, estuarine systems, lakes, rivers, native vegetation, and wildlife habitat. The comprehensive plan details ordinances and regulations for the purpose of protecting and conserving natural resources. 
Using Green Infrastructure in Planning

Created in 1987, Palm Beach County Department of Environmental Resources Management (ERM) is responsible for a majority of the codes and programs that protect and conserve natural resources of the county. The comprehensive plan outlines 18 codes (see list at the end of this case study).  

The county has an exceptional Natural Areas Program. In the early 1990s, voters approved state bonds to purchase environmentally sensitive natural areas. To date, the county has purchased over 30,000 acres of natural areas. Now that most of the large tracts have been acquired, the Palm Beach County staff has now shifted its task to linking these areas together and augmenting them. Their priorities are now to reforest adjacent lands, plant riparian buffers, and create trails for wildlife and recreation.
INSERT “Development loss” aerial photo
In 2003, the county passed an ordinance to assist property owners with the removal of invasive non-native vegetation from private properties. In addition, the county started a grant program to assist municipal governments with their own invasive vegetation removal programs. As part of these programs, the board of county commissioners also approved the creation of a Tree Canopy Replacement program, which is currently under development. Although the county does not have an “Urban Tree Management Plan,” it takes a holistic approach with regard to preserving and replacing tree canopy and environmentally sensitive natural areas.  

Through its role in development regulation and permitting, the county is able to mitigate the losses due to development activities. ERM has an active program in restoring and creating shoreline habitats, as well as mangrove systems. In unincorporated areas, ERM mandates that developers or owners who clear lots for development must revegetate and in some cases set aside areas as preserves. In addition, the County Planning, Zoning and Building Department regulates new development landscaping. Under Article 7 (Landscaping) of the county’s Unified Land Development Code, developers are required to plant a specific number of trees, of which currently 60 percent must be native. 
Restoring Green Infrastructure for Water Quality

Improving and restoring water quality is critical to the region’s vitality and economic well-being. Since trees slow down stormwater runoff and filter pollutants, they significantly contribute to water quality. The county has acquired large tracts of natural vegetation to safeguard this resource. County planners and managers have also targeted specific areas for restoration, increasing tree canopy cover as a best management practice.  Examples include:

· Using vegetation to filter agricultural and equestrian-generated phosphorus out of the water in popular horse communities like the Town of Wellington.

· Adding trees to ranchettes (1-1/4 acre residential lots that contribute to sprawl development).

· Restoring historic mangrove reef areas along the beaches (97 percent have been destroyed).

· Replanting hurricane-damaged slash pine trees. These trees were ill-adapted to urban, suburban, and ranchette environments, and as a result the stressed trees were subsequently killed by pine bark beetle. In contrast, slash pine trees growing in healthy, natural areas are well-adapted to their environment and have thrived. ERM will couple a tree giveaway program with an education program to teach homeowners how to make their properties habitable for slash pine.

Most of these programs are funded through general funds or through bonds. In addition, the county has actively sought grants (such as the FEMA grant for the Urban Ecosystem Analysis) for enhancing several of these programs.

In addition to the county’s restoration efforts, the South Florida Water Management District has designated hundreds of thousands of acres of land as Stormwater Treatment Areas (STAs). For example, the county designated the Loxahatchee Wildlife Reservation Natural Area and planted its northern area to filter pollutants before they enter the Loxahatchee River. 

A Regional Framework

While land planning is primarily done at the municipal level, regional-scale planning can best address ecosystem issues, even when the coordination can be challenging, as it is in Palm Beach County, which has 38 municipalities. Water and air quality issues, for example, cross political boundaries. The headwaters of the Everglades begin hundreds of miles to the north, in Orlando, and meander south through Palm Beach County and  terminate at the southern tip of Florida in Everglades Bay. The water picks up urban pollutants along the way. Palm Beach County works with the South Florida Water Management District, the Florida Fish and Wildlife Commission, Florida Department of Environmental Protection, U.S. Army Corp of Engineers, the Treasure Coast Regional Planning Council, local municipalities and surrounding counties, and numerous other local, state, and federal agencies on shared land management issues. The classified land cover data and analysis tools provided to Palm Beach can be used in conjunction with regional and statewide data, such as the Florida Natural Areas Inventory. 

By analyzing a statewide network of protected natural areas in combination with other data layers such as land use, transportation, and routes of commerce, planners can begin to think more comprehensively—from a systems perspective. In doing so, the county and the region can make their restoration and future development decisions in tandem, making them both even more effective.

BOX
For More Information 

Various county agencies are responsible for implementation and regulation of the elements of the comprehensive plan. 
http://www.co.palm-beach.fl.us/pzb/Planning/comprehensiveplan/tableofcontent.htm
Ordinances and Codes that address Natural Resources

1. Biological Waste Incineration Facility Ordinance

2. Excavation Ordinance

3. Environmental Control Rule I

4. Environmental Control Rule II

5. Irrigation and Water Conservation Ordinance

6. Landscaping and Buffering Ordinance

7. Lot-Clearing Ordinance

8. Natural Areas Ordinance

9. Natural Areas Stewardship and Endowment Fund Ordinance

10. Petroleum Storage Systems Ordinance

11. Petroleum Cleanup Ordinance

12. Sea Turtle Protection/Sand Preservation Ordinance

13. Stormwater Pollution Prevention Ordinance

14. Unified Land Development Code

15. Vegetation Protection and Preservation Ordinance

16. Wellfield Protection Ordinance

17. Wetlands Protection Ordinance

18.  Invasive Non-native Vegetation Removal Incentive Program Ordinance

Web Links:

Natural Areas Program (NENA): - http://www.co.palm-beach.fl.us/erm/nena.asp
Restoration and Creation of Habitats Program:  http://www.co.palm-beach.fl.us/erm/enhancement/index.asp 

Revegetation in new development: 

http://www.co.palm-beach.fl.us/erm/protection/uwprotection.asp
http://www.co.palm-beach.fl.us/pzb/uldc/articles/Article7.pdf

END BOX
