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I. Introduction

Invasive exotic pest-plants such as melaleuca (Melaleuca quinquenervia), Brazilian pepper (Schinus terebinthifolius), Australian pine (Casuarina spp.), and Old World climbing fern (Lygodium microphyllum) are causing widespread damage to native plant communities throughout South Florida.  As these invasive exotics continue to spread throughout the region, there is an urgent need for a comprehensive and coordinated inventory and monitoring program. Vital to success of the program is the early detection and rapid response to relatively new (not widespread) invasive species or small infestations of invasive exotic plants. 

The South Florida Water Management District (SFWMD) is required through the state of Florida’s Everglades Forever Act of 1994 to conduct surveys to measure the extent of exotic plants in south Florida (8 million acres). 
The SFWMD is also tasked by the state with developing a comprehensive strategy for managing exotic pest plants in south Florida and with strengthening existing programs as outlined by the South Florida Ecosystem Restoration Task Force (SFERTF).

In 1998, the SFERTF Working Group established a Noxious Exotic Weed Task Team (NEWTT) to develop an exotic species assessment and strategy. Important elements of the assessment and strategy include developing exotic plant distribution maps, expansion rate estimates, forecasts of spread, a list of priority species and locations for control, an estimate of level of success, and stressed the need for agencies to coordinate these efforts regionally.   

The National Park Service policy states that non-indigenous species will be managed up to and including total eradication whenever such species threaten resources…[and] high priority will be given to species that have a substantial impact on park resources.  The NPS needed detailed exotic plant distribution data in order to prioritize species for control and to develop management plans. 
Prior to 2001, the National Park Service (NPS) and the SFWMD conducted separate aerial surveys.  In 2001, at the recommendation of NEWTT, and through a Memorandum of Agreement the NPS and SFWMD combined resources to implement a Systematic Reconnaissance Flights (SRF) survey program.  The SRF program consists of two separate surveys 

1) The SFWMD region wide survey every two years as a requirement of the Everglades Forever Act.
2)  Big Cypress National Preserve, Everglades National Park and Loxahatchee will conduct SRF surveys as part of operational control programs. 
By combining resources, the NPS, Loxahatchee NWR and the SFWMD can maximize efficiency and ensure compatible data sources. 

Objectives: 

1) Regional aerial surveys are used to measure the distribution and density of target exotic pest plants on all publicly and privately owned lands (excepting large metropolitan areas) in southern Florida. Data from the survey will allow resource managers to establish trends in exotic plant populations on public and private lands and prioritize the allocation of operational funds and assess management success.
2) Detailed aerial surveys determine precise locations and densities for target exotic pest plants on NPS units and in southern Florida and Loxahatchee NWR. Detailed exotic plant distribution maps are then used to developed 


Methods
Two levels of SRF surveys (regional and detailed) are conducted on eight million acres in 11 counties - Broward, Charlotte, Collier, Dade, Glades, Hendry Highlands, Lee, Martin, Monroe, and Palm Beach.  These flight lines are based on the Universal Transverse Mercator (UTM) coordinate system. This corresponds with the Universal Transverse Mercator grid ticks on USGS quadrangle maps

1) Regional Survey: 
Document the status, distribution, rates of expansion, and habitat preferences of all target exotic plant taxa in southern Florida, with detailed accounts of the status of Old World climbing fern (Lygodium microphyllum), melaleuca (Melaleuca quinquenervia), Brazilian pepper (Schinus terebinthifolius), Australian pine (Casuarina spp.), latherleaf (Colubrina asiatica) and Burma reed (Neyraudia reynaudiana).   

Surveys include the entire area south of the north rim of Lake Okeechobee. Flight lines are spaced at 4 kilometer intervals and are flown in an east/west pattern.  The beginning and end point of each line/transect are tied to a specific easting/northing to permit future updates of the survey.

Survey teams consist of two observers and the pilot. A fixed-wing aircraft (a 172 Cessna Skymaster, or similar) is equipped with three Global Positioning System (GPS) units, and two data recorders. The pilot uses one real-time differential GPS unit to navigate along the predetermined flight line.  The average airspeed of the aircraft is approximately 90 miles/hour, and may vary depending on head or tailwinds with an altitude of 500 ft. agl.

Observers are stationed on opposite sides of the plane.  Each observer is equipped with a GPS unit and data recorder. A marker on both side windows serves as an aiming device for the observers.  The GPS/Data Recorder are set to emit a sound and record a point at 8-second intervals. When the sound is emitted, a classification is made of a 1-acre plot observed through the aiming device.  The presence of the primary exotic species, the primary species relative density, and the presence of secondary exotic species, if any, and relative density is recorded.  The density classes recorded are: single, sparse, or dense.  Single is defined as an individual tree, shrub or stem within the target acre. Sparse is defined as less than 50% stocking of the primary exotic species within the target acre.  Dense is defined as greater than 50% stocking of the primary exotic species within the target acre. Density data is not collected for associated exotic species. Observers typically collect 40,000+ data points over the entire study area.

2) Detailed NPS/Loxahatchee NWR  Survey: 

Documents the location, density, and habitat preferences of all exotic plant taxa in National Park Service units in south Florida (BICY, BISC, EVER) and Loxahatchee NWR.   Accurate position information is required as the data is used by ground based treatment crews to locate and treat the plants.

Transects lines are spaced at 1 kilometer intervals ensuring 100% coverage and are flown in an east/west pattern.  The beginning and end point of each line/transect are tied to a specific easting/northing to permit future updates of the survey.

Each survey team consists of two observers and the pilot. The fixed-wing aircraft (a 172 Cessna Skymaster, or similar) is equipped with three Global Positioning System (GPS) units, and two data recorders. The pilot uses one real-time differential GPS unit to navigate along the predetermined flight line.  The average airspeed is approximately 90 miles/hour, and may vary depending on head or tailwinds with an altitude of 500 ft agl.

Observers are stationed on opposite sides of the plane.  Each observer is equipped with a GPS unit and data recorder.  When a target is identified by the observer record the geographic location of the target, species, and density.   Observers record all exotic plant species within a half-kilometer of the aircraft.  The density classes recorded are single, sparse, or dense and are defined as follows: 

Single:  an individual tree, shrub or stem within the target acre. 

Sparse :  less than 50% stocking of the primary exotic species within the target acre.  

Dense:   greater than 50% stocking of the primary exotic species within the target acre.

Data Analysis

Regional Survey

Collected GPS points and lines are differentially corrected and point data is plotted by species. (fig 1)     Flight line data is only used to assure accurate transects by the pilot. 
Points are utilized to determine an approximate spatial distribution of each exotic species by density using the following formula:

Total Study Area (8,000,000 acres)/ Total Number of Aerial Sample Points = Factor per Point

Factor x Positive Hits (per species) = Species Acreage estimate
Detailed Survey

Collected GPS points and lines are differentially corrected and point data is plotted by species and density. (fig 2)     Flight line data is only used to assure accurate transects by the pilot. 
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Fig.1 Lygodium microphyllum distribution.

[image: image2]
Figure 2.   2001 Casuarina Distribution on south Florida NPS units
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