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As U.S. coastal regions become increasingly populated, accurate models for coastal flooding and erosion
hazards are required to enable community preparedness. This project addresses the need for additional
data to build and further validate wave runup and dune erosion models across diverse coastal areas using
available webcams. Here we use webcam videos collected by the Southeast Coastal Ocean Observing
Regional Association (SECOORA) Web Cameras Application Testbed (WebCAT) project to develop an
algorithm to monitor hourly maximum water levels and record the timing, frequency, and duration of dune
impacts caused by elevated shoreline water levels. This algorithm is intended to use publicly available
webcam images/videos without the need for labor intensive camera surveying and image rectification.
Hence, the algorithm may be applicable to the large number of existing webcams along the coast which
were originally intended for surf or weather monitoring.
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pixel intensity image (top). The dune line was digitized and interpolated (bottom) from a snapshot image. This
dune line will be used to compare to observed water levels and identify dune collision events from all videos.
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Figure 3. Video Image products were created from 10-minute WebCAT videos. Products include the brightest
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and Coastal Change Forecast Viewer
for the North Carolina region. Portal
allows users to select locations of
interest and view a 6-day forecast of
potential dune impacts. This study
focused on the Buxton, North
Carolina sites.
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Figure 1a. USGS Total Water Level

Figure 5. Three transects (red, green, and blue lines in top image) in the cross-shore direction were chosen to

generate timestacks (bottom row) of wave runup from WebCAT videos. Pixel intensities were converted to HSV,
and band 3 (Value) was chosen to distinguish between sand and water. Comparisons between the dune
position and time-varying waterline are used to identify the number of dune collision events.

Figure 1b. Modeled 6-day forecasts

of total water level (tides, surge, and
wave runup) are compared to local
beach and dune elevations. The
model helped constrain algorithm
testing by narrowing the search for
days where water levels were
predicted to cause dune collision
events. Eventually the algorithm will
be used to validate this type of
coastal hazard model.
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Figure 6. Time series of pixel intensity at the dune position for each transect (left panels) on September 13,

2018 from 10:10-10:20 am using the Buxton, North Carolina webcam. Threshold for dune collision events is
three standard deviations above the average duneline pixel intensity (horizontal black line on each panel).
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Figure 4. Using the brightest pixel intensity image (top left), the ‘Red minus Blue’ color channel divergence was

computed (top middle) to identify the pixel intensity threshold (top right) corresponding to the maximum wave
runup during the video (bottom).

Methodology can be complicated by:

Preliminary results indicate both methodologies can identify dune collision events. However, both have
difficulties capturing all events due to inherent complications with remote sensing technologies (e.g.
environmental conditions during storms). Continued efforts to assess the errors in both methodologies are
underway, including the possibility of combining the techniques to develop a more robust identification. The
final open-source algorithm will be provided to SECOORA for future users and applications.
This project was funded by the SECOORA 2019 WebCAT Data Challenge
Link to Github repository containing all scripts pertaining to this project: https://github.com/Kelseaedwing/SECOORA

WebCAT Videos
Figure 2. SECOORA WebCAT camera locations along the southeast coast of the Unites States. These webcam
videos provide a way to continuously monitor water levels throughout an ensuing hazard, providing
continuous data about the time-varying maximum water levels. Each video is 10-minutes long, with 30
frames per second for a total of 18,000 frames per video.
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