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PROBLEM STATEMENT

Shoals that form across inlet navigation channels and cause natural inlet channels to migrate create hazards to navigation and complicate inlet 
operations and maintenance. At many of the over 150 USACE managed inlets, these shoals reappear immediately after dredging and greatly 
increase the costs of dredging. We lack the necessary datasets to predict the formation of these shoals because district hydrographic data is 

concentrated on the navigation channel and USACE lidar bathymetry is collected only every five years.

Statement of Need: 
SON 1923: Hazardous Inlet Shoals: Improving Prediction and O&M Strategies

SON 2159: Shoal Migration and Formation: Technology for Near Real-Time Monitoring and Predictions

FY24 was Year 1 of 3. 

Completed literature review, tested potential methods, and engaged PDT composed of ERDC and District experts
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CAPABILITY AND STRATEGIC IMPACT
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MOTIVATION

Barnegat Inlet Reimbursable 
Study
• Identified data coverage gap

• Footprint of hydrographic surveys 
are limited

• National Coastal Mapping 
Program lidar and imagery = 5-
year cycle

• “Missing middle”
• Is satellite/aerial image 

classification a viable solution?
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MOTIVATION, CONT.

SON 1923 (Chasten)
• Inlet shoals pose hazards to navigation
• Understand/predict temporal changes
• New tools to monitor shoals

SON 2159 (Malburg)
• Great Lakes channels
• Remote sensing and local tools
• Near real-time estimates of shoal formation and 

migration
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PROJECT ROADMAP
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PDT ENGAGEMENT

Whiteboarding during virtual workshop

One-on-one and small group meetings 
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LITERATURE REVIEW
60+ peer review articles, conference proceedings, reports, 
and theses/dissertations

Non-Satellite Based Tools for Inlet Shoal Monitoring
• Hydrographic Surveys
• Airborne Bathymetric Lidar
• Radar Inlet Observing System
• Imagery & Video (fixed camera, UAS, aerial) 

Satellite Approaches 
• Satellite Derived Bathymetry
• Image Classification of Inlets & Similar Environments

• **Workflow will rely on these methods**
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LITERATURE REVIEW, CONT.

Key Takeaways

• Reliability of remotely inferred bathymetry:
• Qualitative/features are generally good
• Relative bathymetry and/or feature 

tracking common

• Wave celerity-based approaches generally 
difficult due to complexity of inlet 
hydrodynamics

• Shoal migration rates of 100 – 1000 m/yr 
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METHODS DEVELOPMENT
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SUMMARY
FY24 Major Advancements in Capability
• Literature review draft with team for final internal review
• Tested image analysis and classification methods 

(Normalized Difference Water Index) 

FY24 Major Products & Collaborations
• District and ERDC PDT Workshop
• Literature review (EPAS submission expected FY25 Q1)

FY25 Products & Advancements

• Develop methods workflow – share with program 
manager

• Identify case study locations
• Data Inventory – geodatabase 
• Case Studies
• Case Studies Technical Note
• Outline Toolbox – share with program manager 
• Mid-Project PDT Engagement
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