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PROBLEM STATEMENT

 Existing coastal survey methods can be time-consuming, expensive and hazardous 

• to conserve limited operational resources (e.g., personnel and vessels), USACE Districts are 
often forced to narrow areas of interest or monitoring frequency, decreasing the likelihood of 
making data-driven management decisions

…
…
…

FY21 SoN – Satellite Imagery for Coastal Monitoring (1731)

FY23 was Year 3 of 3

FY21: Algorithm accuracy evaluation; FY22: Tool development and report writing; FY 23: Tool refinement and tech transfer
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CAPABILITY AND STRATEGIC IMPACT
Satellite-based tool is expected to provide USACE Districts access to a new data source, 

enabling wide-spread frequent coastal data with low cost and personnel commitment. 

Adds ability to examine shoreline variability (short and long term), “now state” of coastline 
and help with preliminary planning for districts managing beach projects and storm 

impacts (e.g., nourishments, nearshore berms, dredging, etc.)
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PROJECT OBJECTIVES
1) Evaluate open-source satellite shoreline extraction algorithm accuracy at a range of test sites 

(CoastSat – UNSW; Vos et al., 2019) (FY21-22)

   Mean horizontal difference from ground truth = 11.32 m; -3.51 m onshore bias

2) Assess how imagery can be used for management applications (FY21-22)

   See technical report!

3) Create user-friendly ArcTool for USACE District use (FY22-23)

https://cirp.usace.army.mil/products/ssm.php

4) Journal Article (FY23-24)



ERDC Satellite Shoreline Mapper (SSM)



Tool improvements



Tool Products
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Summary .csv





Creating AOI Shapefile
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Applications of ERDC Satellite Shoreline Mapper : Rapid Storm Impact Assessment
                              Hurricane Idalia, Aug. 30, 2023: St. George, FL

BLUF: Automated algorithms detected shoreline in pre (3 days) & post-storm (4 days) imagery, indicating up to 50-m of erosion and dune 
collision along eastern end of study site, minimal change in the center, and 20-m of beach erosion (half the pre-storm beach) to the west. 



Applications of ERDC Satellite Shoreline Mapper : Decadal Trends and 
Nourishment Monitoring, Avalon, NJ

Example takeaways: 

• After 2003 nourishment, equilibration occurred 
resulting in shoreline recession at a rate of ~37.6 
m/yr; likely attributable to active 2004 hurricane 
season which included impacts from four storms: 
Bonnie (August), Charlie (August), Gaston 
(August) and Ivan (September). 

• Prior to the next major nourishment in 2011, the 
erosion from Hurricane Barry in May 2007 is 
clear (8 m shoreline retreat). 

• The last notable nourishment of 1,636,685 CY 
was conducted in 2017. Over the next 2.25 
years, the beach equilibrated to pre-project 
width, at a recession rate of 23.2 m/yr. 
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FUTURE ENVISIONED PRODUCT
• Vision: Build a continuously updated national repository of satellite-derived shoreline position 

along our Nation’s coastlines accessible via web portal
• Allows historical shoreline available for all US Coastlines with each satellite pass 

(5 to 16-day interval) 
• In parallel a rapid response data pipeline can be setup for acute events where commercial 

satellites are tasked as priority and resources are directed. 
• Produces: 

– Shoreline change, beach width (e.g., shorelines cross-referenced with Dune position from JALBTCX) 
– Flooding extent
– Flooding depth estimates (extent cross-referenced with latest topo DEM)
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Water Level Correction

Elevation Based 
Shoreline

Water/Sand 
Interface

“upper swash”

Doesn’t account 
for nearshore 

processes (i.e. 
runup, setup).



17Dune Lidar

Can now compare coincident water 
level elevations and CoastSat 
shoreline location to better define 
“upper swash”.
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COMPARING PLANETSCOPE AND SENTINEL-2



21Reflectance



22Planetscope



23

Sentinel-2
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SUMMARY
FY23 Major Advancements in Capability

• Improvements to SSM workflow 
• Transect generation
• Shapefile tidal shift
• Sentinel-2 cloud mask
• Small AOI fix

• Expanded SSM automated output analysis plots/tables

FY23 Major Products & Collaborations

• SSM user manual and SSM tool release
• Internal ERDC SSM tool testing and feedback 

implementation
• Coastal Working Group (CWG) SSM workshop and tech 

transfer to district users
• CIRP TD
• Coastal Prospect Course Presentation

FY24 Products & Advancements

• Streamline SSM install process

• Submit runup journal article
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