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Objectives
• Develop desk-top tools and models

- Inlets and adjacent beaches
- Engineering actions, natural conditions, and storms. 

• Reduce Operation and Maintenance (O&M) costs at inlets.
• Transfer knowledge, tools, and models to the public.

Ebb jet advection and channel migration,
Shinnecock Inlet, NY



Cascade
Regional Coastal Response Model

System-wide Water Resources Program



Connection to Research 
Programs CIRP & SWWRP

Coastal Inlets Research Program
Inlet breaching models

System-wide Water Resources 
Program
Cascade integrates large-scale 
shoreline processes, including 
overwash & breaching

Plovers need unvegetated sand 
need to predict new inlet formation (breaching) & overwash



Coastal Inlets Research Program
Presentation Overview

Photo by C. Perez, USFWS

Inlet Breach
West Hampton Dunes
Dec 1992

• Overview of inlet and adjacent beach systems
• CIRP tools and models
• SWWRP – Cascade and future plover population module
• Sources of downloads and more information



• How do inlets function?

• How does sediment move around inlets?

• How do dredging and placement activities 
seek to replicate natural systems?

I.  Inlets and Adjacent Beach Systems

Packery Channel, Corpus Christi, Texas, 7 Mar 05
A new inlet designed in part with CIRP technology



Inlets and Adjacent Beaches
Definitions
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Inlets and Adjacent Beaches
Bypassing Sand (1 of 3)

Barrier 
Island

1. Wave-Induced 
along Ebb Shoal

Natural Inlets

OceanBay



Inlet Bypassing
(2 of 3) (Fig V-6-4)

Barrier 
Island

2. Transport 
into and
out of inlet by 
tidal
currents

Natural Inlets

OceanBay

Inlets and Adjacent Beaches
Bypassing Sand (2 of 3)



Barrier 
Island

3. Migration of 
channels and bars

Natural Inlets

OceanBay

Inlets and Adjacent Beaches
Bypassing Sand (3 of 3)



Inlets and Adjacent Beaches
Inlet Stabilization

Jetties & Channel

• Sand impoundment at 
jetties

• Modified bypassing
• Shoaling in channel

OceanBay
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The Corps moves 
250-350 Million cu yd of sediment annually

Costing > $700 Million per year

Inlet Navigation Channel
Operation and Maintenance (O&M)



Dredged Material 

Placement

Possible Placement 
Locations
e.g., create or restore
- wetlands
- habitat

Inlets and Adjacent Beaches
Dredging and Placement for

Beneficial Use



Northern Assateague
Island, MD, Feb 1998

• Where can I find information?
• What tools and models are pertinent to 

birds and bird habitat?

II.  CIRP Tools and Models



CIRP Tools and Models
All available via CIRP Website

http://cirp.wes.army.mil/cirp/cirp.html

• Inlets Online
• Inlets Database
• Download Tools & Reports
• Workshop Presentations



Inlets Online



Inlets Online
Illustrating Inlet & Beach

Processes

Tutorial
Illustrate processes
History

• Inlet and Beach Processes
• Inlet and Beach Morphology
• Engineering Activities



Inlets Online
Glossary of Terms



Inlets Online
Download photographs



Inlets Online
Analytical Methods

Technical Notes…
Aerial photograph interpretation



Inlets Online
Analytical Toolbox

Tools useful for 
coastal analysis



SBAS SBAS andand SBASSBAS--AA
Sediment Budget Analysis Sediment Budget Analysis 

SystemSystem

A sediment budget is a tally of sediment 
gains and losses, 

within a specified area over time.  

Stand-alone Windows version
and Arc 8.x/9.x compatible 
extension

Mattituck Inlet Sediment Budget



BeachTools: Identify position of shorelines and 
other coastal features from aerial imagery

BeachTools
ArcView 3.2© Extension (upgrade in the works)

• mosaic imagery

• image histogram stretching

• delineation of coastal 
features

• baseline and transect 

generation tools



User selects pixels that 
represent shoreline and 
vegetation line

BeachTools automatically 
generates continuous 
shoreline and 
vegetation line

Can generate transects 
and distances from a 
baseline

BeachTools
ArcView Extension

shoreline

vegetation
line

Baseline



stretch image histograms

classify themes 

clip shorelines

import bathymetric 
and topographic data

INLET-GIS
Inlet, Nearshore, and Littoral Enhancement 
Tool for Geographic Information Systems 

• ArcView© 3.x extension (upgrade underway)
• Thematically classifies digital aerial photography
• Identify inlet shoals, channels, and other features
• Import bathymetry and merge with aerial analysis



INLETINLET--GIS GIS –– steps to go steps to go 
through in mappingthrough in mapping

Image histogram stretching



INLETINLET--GISGIS

Thematic classification and land feature clip



INLETINLET--GISGIS

Data import, grid/tin generation, and comparison



• System-wide Water Resources Program (SWWRP)
• Cascade and plovers…

III.  Other Pertinent Research



Integrated Coastal Regional 
Model for Decision Support 

and Engineering Design

CascadeCascade

QAVG

QAVG



Cascade Conceptual Coverage
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Cascade Interface

Delmarva 
Peninsula

Ocean City 
Inlet, MD

Indian River 
Inlet, DE

Reversal in 
Transport!

Ocean City 
Inlet

Indian River 
Inlet



Cascade Ecological Sub-Module
Piping Plover Habitat & Population 

Dynamics

• Plover require unvegetated sand.
• Cascade will calculate overwash 

and breaching.
• Plover population model will link to 

Cascade.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
0
5

10

15

20

25

30

35

40

45

50

Year

N
um

be
r o

f P
lo

ve
r P

ai
r Analytical

Observed

a = 0.5/year 
a = 0.05/year 

Westhampton Dunes, NY



QAVG

QAVG

Cascade -- Ecological
Enhancements?

Relate area of plover habitat to time-dependent 
population

Benefits of predator trapping programs

Determine area of foraging habitat available through 
time

Determine potential benefits from dredging and 
placement



http://cirp.wes.army.mil/cirp/

Julie Dean Rosati
Julie.D.Rosati@erdc.usace.army.mil
Nick Kraus
Nicholas.C.Kraus@erdc.usace.army.mil

More Information & 
Collaboration 


