
USGS Coastal & Marine Hazards and Resources Program

“CoastCam” Network



• Cameras deployed in 9 states/territories since 2017

• Can be a long-term (permanent) or     
 short-term (temporary, mobile) installation

Permanent Site: Marconi Beach, MA – 2019 to present
 (Woods Hole Coastal & Marine Science Center)

Temporary Site: Pea Island National 
Wildlife Refuge, NC – DUNEX, 2021

Permanent Site: Madeira Beach, FL – 2021 
(St. Petersburg Coastal & Marine Science Center)

CoastCam Network



CoastCam Network



• Commercial camera station (I2Rgus)

• Design based on classic “Argus” system

• 2 cameras 

• GigE, 5-12MP, 8-12mm lenses, solar shield

• NUC Intel Computer

• Cellular Modem / Network Connection

• Battery + Solar Powered (or Power Outlet)

• Infrastructure is site dependent
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CoastCam: Hardware



• Deploy and maintain system of cameras      
 to monitor coastal change

• Develop image products to assess and    
 quantitatively measure coastal processes

 …with the goal of validating the operational 

 Total Water Level and Coastal Change Forecast

• Disseminate images and image products

CoastCam: Purpose

dune crest

TWL = tides + surge + wave runup

https://coastal.er.usgs.gov/hurricanes/research/twlviewer/

dune 
crest

TWL = tides + surge + wave runup

https://coastal.er.usgs.gov/hurricanes/research/twlviewer/


CoastCam: Image Collection & Edge Products

1. Collect raw images for 
17minutes at 2Hz, once or twice 
an hour during daylight

2. Create image products:
• snapshot
• time-exposure
• time-variance 
• pixel timeseries

• wave runup timestack
• cBathy

0. Camera installation, 
intrinsic and extrinsic 
calibrations & surveys

During deployment Every (Daylight) Hour



CoastCam: AWS Post-Processing
3. Web-based Services

• Metadata saved on CHS in primary MySQL DB

• Image calibration metadata stored as EXIF tags for publication

• Image products saved on AWS S3

• Utilize AWS Lambda functions for automated geo-rectification, image stability, 
feature extraction, etc.

• Employ AWS Greengrass to facilitate data transfer to AWS S3 and minimize 
operational issues during network outages (e.g., storms)

• Serve processed data online in real-time for model validation



CoastCam: AWS Post-Processing

4. Serving data

• Image products released as provisional data

• Post-processed published via data release

• Future Goal:

• Processed data online in real-time for model validation



CoastCam: Runup Edge Detection

• Automated wave runup detection



CoastCam: Runup Processing

• Projecting wave runup onto beach profile elevation

z=0



Observation
hand-digitized
machine learning 

CoastCam: Forecast Skill Assessments



CoastCam: Stereo Imaging

• Measure coincident TWL and beach profiles



• Storm observations

• Shoreline position

• Nearshore bathymetry

• Beach morphology

• Wave runup and shoreline water levels

• Nearshore currents / Rip current identification

• Machine Learning:

• Landcover classification / change

• Optical wave gage

CoastCam: Applications

cross-shore (m)



CoastCam: WebCOOS





Statistical image products


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

