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Abstract

Methods

Ecosystems are home to a diverse number of flora
and fauna, many of which are affected by both natural
and anthropogenic factors. The conservation of species
in the wild plays an important role in maintaining
ecosystem health and sustainability. All seven species of
sea turtles help maintain healthy ocean and coastal
ecosystems, in turn influencing our terrestrial
ecosystems. Sea turtle populations are being affected by
many factors, including excessive coastal development
and climate change. To conserve these species, accurate
and successful habitat conservation practices must be a
priority for coastal regions. This project developed a
predictive model that ranked suitable areas for the
relocation of threatened sea turtle nests on Bald Head
Island, North Carolina. Using sea turtle nesting records
from 2004, 2010, 2014, 2017, and 2021, hatchling
emergence success were placed into four groups (poor,
fair, good, excellent) and analyzed with LiDAR
extracted beach morphological characteristics (elevation,
elevation change, slope, aspect, curvature, topographic
ruggedness). Weighted group statistics were used to
generate a map showing this ranking system for sea
turtle nest relocation. This research will assist the Bald
Head Island Conservancy to better understand how past
beach characteristics relate to hatchling emergence,
assist with their sea turtle monitoring and nest relocation
program, and further investigate spatial trends in beach
morphology and sea turtle nesting patterns.

Data collection for years of interest (2004, 2010, 2014, 2017, 2021) - historical LiDAR download (NOAA Digital Coast Access
Viewer), in-situ 2021 LiDAR (Figure 2), nesting records from Bald Head Island Conservancy
Created percent emergence success groups based on expert advice and scientific literature (Figure 3)
Imported and spatially adjusted nesting data in Esri’s ArcMap for analysis, imported LiDAR point clouds and created
variables of interest (elevation, elevation change, slope, aspect, curvature, Topographic Ruggedness Index (TRI))
Ran Zonal Statistics in Esri’s ArcMap on variables of interest within nesting zones per year

Figure 2. LiDAR data for 2021 was collected in situ on May 24th,
2021, using a DJI Matrice 600 Pro drone fitted with a LiDAR sensor.

Calculated ranges per variable, per emergence success group, per year

Emergence Success Groups

Used Raster Calculator in Esri’s ArcMap to find zones in historical data variables that fit within these ranges per year, per
variable, per emergence success group (Figure 4)
Calculated weighted averages and standard deviations on these ranges per variable and found these locations on the 2021 LiDAR
derived variables (Figure 5)
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Figure 3. The sea turtle nesting data came with information on
the number of sea turtle hatchlings that emerged out of each
nest. This information was used to create the groups that will
determine the ranked zones on the beach.
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Figure 1. The study area encompasses approximately 1,100
meters of Bald Head Island’s South Beach and approximately
1,000 meters of it’s East Beach, starting at the shoal of the island.

Figure 4. These four maps show the resulting emergence success zones based on the beach characteristics per year:
Map A – 2004 Map B – 2010 Map C – 2014 Map D - 2017
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Success
Group

Slope (ᵒ)

Aspect
(compass
direction)

DEM (m)

Elevation
Change (m)

Profile
Curvature (m)

TRI (m)

1

1.74 ± 0.37

3.32 ± 2.05

150.27 ± 53.62

0.071 ± 0.101

0.16 ± 1.65

0.49 ± 0.27

2

1.35 ± 0.43

3.43 ± 1.66

112.69 ± 31.26

0.084 ± 0.067

-0.022 ± 1.16

0.48 ± 0.21

3

2.03 ± 0.53

4.30 ± 2.79

160.60 ± 43.96

0.12 ± 0.010

0.082 ± 1.98

0.63 ± 0.37

4

1.73 ± 0.39

2.32 ± 1.67

124.86 ± 44.50

0.064 ± 0.103

-0.02 ± 1.70

0.51 ± 0.22

Figure 5. This map shows the final emergence success zones created from the weighted average and
standard deviations of the historical years (shown in the table). 2021 nesting locations are also shown
to help visualize how the zones relate to the emergence successes of the most recent nesting season.

