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Simple Post Processing
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North Arrows
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Scale Bar
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Contours
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Film Loop
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Plot scalar dataset values through time
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Plot data for profile lines
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Film loop for profile line plots
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Rubble Mound Jetties

Upcoming SMS integration

Structures with CMS

Weirs

Culverts

Tide Gates
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Implementation of Structures in the CMS:

Us A C
ESTS Part II, Weir

of Engineers,

by Honghai Li, Alejandro Sanchez, Weiming Wu,
and Christopher Reed

PURPOSE: This Cosstal s Hydraulics Enginesting Techsical Note (CHETN) describes the

1 numerical impl and input i of rubble mound
structures m the Coastal Modeling System (CMS) operated through the Surface-water Modeling
System (SMS). A coastal application at Dana Point Harbor, California is provided o il ustrate the
implementation procedure and demsanstrate the model capability.

INTRODUCTION: Rubble mound is typscally built as breskwaters, jeities, revetments, and
groins for protecting harbors, navigation chanmels, shoreline, and for controlling flow and
sediment transport. The design of rubble mound structures often comsists of a core of small o
medium s rock or nprp covered with larger rock or riprap o armoe agsinst wave enenzy
{Figure 1). In coastal modeling, nabble mound structures are often nepresented as solid structures
impermesble 1o both Aow and sediment tramsport, However, some designs with langer riprap i
the core may result in sufficsent structure porosity o allow flow and fine sediment through and to
provade significant sediment storage. Since nabble mound structures are a significant component
f hydrodynamse and sediment tramsport controls in the coastal zone, it 15 mportant that the
CMS smulates thew effects.

Figure 1. {a) Breakwaier, Dana Point Marbor, CA, and (b) Groin, Plume Isiand, MA.

COASTAL MODELING SYSTEM: The CMS, developed by the Coastal Inkets Research

Program (CIRP), is an integrated suite of numerical models for simulating water surface

elevation, current, waves, sediment transpart, and morphology change in constal and mlet
It consists of a and sediment transport model, C

spectral wave model, CMS-Wave (Buttolph e 3l 2006; Sanchez et al. 20113;

201 1hy; Lin et al. 2008)

Apprivend for pubic e dmistasion s uniies.

PURPOSE: This Coastal and Hydraulics Enginecring Technical Note (CHETN) describes the

ion, numerical and input 3 of weir structures
in the Coastal Modeling System (CMS) operated through the Surface-water Modeling System
(SMS). A coastal application at Rudee Inlet, Virginia is provided to illustrate the implementation
procedure and demonstrate the model capability.

INTRODUCTION: A weir is an overflow structure built across a river or an open channel,
allowing water to flow over the top. Weirs are commaonly used for flow and flooding control and
salinity and sediment management. Weirs are also constructed as nearshore coastal structures,
such as weir jetties, to control longshore sediment transport, stabilize channel morphology, and
protect harbors and navigation channels (Figure 1). In coastal applications, weirs represent
unique features of solid structures and it is necessary to incorporate the structures into coastal
hydrodynamic and sediment transport modeling systems._

Figure 1. (a) Caburg Lake, Victoria (Australia) (htto en wikipadia org/). (b) Rudea Inlet,
VA.

COASTAL MODELING SYSTEM: The CMS, developed by the Coastal Inlets Research
Program (CIRP), is an integrated suite of numerical models for simulating water surface elevation,
current, waves, sediment transport, and morphology change in coastal and inlet applications. It
consists of a hydrodynamic and sediment transport model, CMS-Flow, and a spectral wave model,
CMS-Wave (Sanchez et al. 2011a; Sanchez et al. 2011b; Lin et al 2011). Both are described in
Part I of this series (Li et al. 2013).
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US Army Corne Implementation of Structures in the CMS:
of Engineors,. Part IV, Tide Gate

by Honghai Li, Alejandro Sanchez, and Weiming Wu

PURPDSE This Coastal and H)ﬂlanllt! hngmeﬁnng Technical Note (CHETN) describes the

and numerical i of a culvert in the Coastal Modeling
System (CMS) operated through the Surface-water Modeling System (SMS). A coastal application
is provided to illustrate the implementation procedure at Poplar Istand, MD

INTRODUCTION: Culverts are a common caastal engineering structure typically used in coastal
wetlands to control waste and storm water discharges, act as salinity barriers, optimally distribute
freshwater, and manage sediment transport (Figure 1). In coastal applications, the culverts often
connect open water bodies of similar water surface elevation to enhance flushing or conduct flow
through levees or causeways. Since culverts are a significant component of hydrodynamic and
sediment transport controls in the coastal zone, it is important that the CMS simulates their effects.
The implementation of culverts in the CMS is based on equations developed by Bodhaine (1982).
Asa validation, the culverts are applied for the hydrodynamic calculations in a wetland application
in Chesapeake Bay, Maryland.

Figure 1. (a) Circular culvert, and (b) rectangular culvert

COASTAL MODELING SYSTEM: The CMS, developed by the Coastal Inlets Research
Program (CIRP), is an integrated suite of numerical models for simulating water surface elevation,
current, waves, sediment transport, and morphology change in coastal and inlet applications. It
consists of a hydrodynamic and sediment transport model, CMS-Flow, and a spectral wave model,
CMS-Wave (Buttolph et al. 2006; Sanchez et al. 2011a; Sanchez et al. 2011b; Lin et al. 2008).
Both are described in Part I of this series (Li etal. 2013).
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PURPOSE: This Gpastal and Hydraulics Engineering Technical Note (CHETN) describes the
mathematical formusation, numerical implementation, and input specifications of tide gates in
the Coastal Modeling System (CMS) operated through the Surface-water Modeling System
(SMS). A coastal application at an idealized inlet is provided 1o illustrate the implementation
procedure and demonstrate the model capability.

INTRODUCTION: A tide gate is an opening structure built across a river or a channel in an
estuarine system. By preventing saltwater intrusion to farm land and allowing freshwater
drainage to the estuary, tide gates are commonly used for flow and flooding control, and salinity
and sediment management (Figure 1). Because a tide gate is a significant component of
hydrodynamic and sediment transport controls in the coastal zone, it is important to incorporate
the structure and to simulate its effect in the CMS.

Figure 1. West River lide gate, New Haven, Connecticut: (a) Low outgaing
tide; (b) High incoming tide (htfp #wwiw. fiickr com/photos/sts-
aar).

COASTAL MODELING SYSTEM: The C developed by the Coastal Inlets Research
Program (CIRP), is an integrated suite of numerical models for simulating water surface elevation,
current, waves, sediment transport, and morphology change in coastal and inlet applications. It
consists of a hydrodynamic and sediment transport model, CMS-Flow, and a spectral wave model
CMS-Wave (Sanchez et al. 2011a; Sanchez et al. 2011b; Lin et al 2011). Both are described in
Part 1 of this series (Li et al. 2013).
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Upcoming SMS integration
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coming SMS integration

Feature Object Legend

— Feature Arc
Specifiad Fill
Specified Cut’'Dredge
Axvailable Fill
Available Cut’'Dredge

Required Place

Required Cut/Credge Zone

i
Awailable Placement Zone

Available Cut/Dredge Zones

For setting up various sediment

management alternatives

e Define Placement and
Dredge Zones

e Available/Required
e Define Quantities
e SMS makes the calculations
and performs the underlying
bathymetric modifications
and creates a new Quadtree
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