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Abstract
The maintenance of city park and forest spaces is 
necessary for community wellbeing as well as ecological 
and environmental health. Parks and trails promote 
community engagement and physical activity. Natural 
areas aid the environment by reducing atmospheric heat, 
air and water pollution.1 Some problems associated with 
trail maintenance include erosion related to nature, and 
man-made issues such as the creation of alternate 
“social” trails. Invasive plant species, often imported for 
ornamental purposes, threaten native species and the 
natural ecosystems of our urban forests. Natural or man-
made obstacles may also impede the quality or access to 
the trails system. 
Groundtruthing of trails is the method of collecting 
information through empirical evidence. It is greatly 
facilitated by the use of handheld GPS and Geographic 
Information Systems (GIS). These technologies provide 
an accurate and efficient method to collect data about 
trail location, attributes, and conditions, and upload this 
information into a database that can be used for 
analysis. For this project, ground truthing of the trails 
located in seven parks of the S. I. Greenbelt will be 
completed. The data obtained will be used by the Natural 
Areas Conservancy and the NYC Parks Dept to update 
trails maps and prioritize trails restoration work. 

Introduction
The 2800-acre Staten Island Greenbelt consists of 
multiple parks, natural areas, and an extensive trails 
system. Studies have found many human and 
environmental benefits associated with these green 
spaces. They promote physical and mental health and 
reduce stress and isolation. Green areas help the 
environment by mitigating air and water pollution.1

Additionally, they help protect native plants and wildlife.
Unfortunately, degradation of trails routinely occurs. It 
may result from natural processes such as rainfall and 
water runoff. It may also be the result of human 
recreational activity.2 Ongoing trails maintenance is 
needed and will foster public use and help support the 
environmental and ecological health of an area.

Problem Ecological/ 
Environmental 
Effects

Social Effects

Soil erosion Soil and nutrient 
loss, water turbidity/ 
sedimentation, 
altered water runoff

Public safety risk from 
exposed rock, roots, 
ruts; poor aesthetic

Exposed roots Root damage, 
reduced plant and 
tree health, drought 
intolerance

Public safety risk

Wet soil Vegetation loss, 
puddling or 
increased runoff, 
trail widening

Reduced public safety, 
poor aesthetic

Running water Erosion Reduced public safety

Man-made 
social trail

Vegetation loss, 
interference with 
animal habitats 

Litter, evidence of 
human interference

Invasive 
plants

Harm to native 
plants, reduced food 
source for wildlife

May limit access to 
trail, waterways, and 
other areas

7 Greenbelt Parks will be included in this project:
LaTourerette N & S High Rock Park 
Willowbrook Park Bloodroot Valley 
Reed’s Basket Deere Park 
Richmond Parkway

Materials and Methods

• Groundtruthing of trails to assess the ecological and 
environmental conditions.

• Use of Trimble R2 GPS/GIS Receiver paired with 
Trimble Mobil Manager and ArcGIS apps on my iPhone

• GPS (Global Positioning System) determines the 
exact location of trails, and trouble spots.

• GIS (Geographical Information System) collects 
data, performs spatial analysis of trails, and 
records information onto maps.

• Trimble Mobile Manager app configures the 
Trimble R2 receiver.

• Arc GIS Field maps app allows for data collection 
and editing in the field.

• Data collection points were the beginning and end of all 
formal and social trails; and any identified attribute, 
e.g., a sign or an ice rescue ladder; or area of concern, 
e.g., eroded soil, invasive plants, hazards, 
obstructions.
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Project Goals:
• Collect data about trails location, condition, and 

attributes in the Staten Island Greenbelt.
• Plan and prioritize trail maintenance.
• Create updated trails maps for each park. 

Results
This project remains in progress. Below is the data 
collected from one park.

Discussion/Conclusions
• Preliminary data suggests that invasive plants may be 

the most common type of concern for trail 
maintenance/restoration in the Staten Island 
Greenbelt.

• Trail erosion, mainly from mud and water, is another 
major concern for restoration work.

• Trails maps require updating every few years due to 
degradation or changing conditions, e.g., severe 
erosion damage, plant overgrowth, new trail 
formation from desire lines.

• Trail groundtruthing, facilitated by GPS/GIS 
technology is an effective, efficient way to evaluate 
trail conditions, prioritize repair work, and update 
maps.

Concern % total

Invasive 
species 

51.65

Erosion 27.47

Hazards 5.49

Obstacles 5.49

Cars 4.4

Other 5.5

51.65

27.47

5.49

5.49

4.4
5.5

Total Trail Concerns  (n = 91)

20%

68%

12%

Points of erosion  (n=25)

Erosion 
Type

% total

Mud 68

Water 20

Other 12

Groundtruthing a trail with 
the Trimble R2 GPS/GIS 
satellite receiver attached to 
my  backpack.  

#1 bittersweet

#2 wineberry

#3 stilt grass

#4 phragmites

#5 onion grass

#6 wild dafffodils,  great mullien

#7 garlic mustard, mudwort, multiflora 
rose, wisteria, honeysuckle

Points of Invasive Species (n = 47) 
Species listed in order of occurrence. There was more 
than one species at some points.

Standing water 
trail erosion,
and the invasive grass, 
phragmites

Cartographic image of the park using the GIS Field Maps 
App. The black solid lines represent official park trails. 
The pink dotted lines are new social trails (desire lines) 
that we found and mapped during this project. 
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