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Introduction

The CMS setup for Shark River Inlet provides a good example for illustrating a number
of methods and SMS tools that can be applied to most engineering projects. The area is
characterized by being heavily structured, with a jettied inlet (and a jetty spur), developed
bay shoreline (seawalls and riprap), and densely spaced groins, some of which on the
south (up-drift) side have been notched. The overall goal of this guided example is to
allow the user to work with real datasets, many of which were provided by the Corps of
Engineers’ New York District (NAN).

Goals for the exercise:

e Assemble a base modeling grid
Set up specific features in the model
o Hardbottom
o Structures
0 Variable Grain Size
0 Representing Bridges
o0 Preconditioning Irregular Areas
Develop several alternative grids
e Compare calculated channel morphology change to measured channel
morphology



Import Bathymetric Datasets

The original datasets put together for creating the Shark River Inlet grid are provided as a
combined file that has already had the projection and datums modified. The original files
include the bathymetry from a sampled (filtered) LIDAR dataset, a sampled multibeam
survey of the north and south channels and back bay, Corps of Engineers channel surveys
(NAN), and NOAA'’s Coastal Relief Model (offshore bathymetry) . The final combined

dataset includes all of the above listed datasets, and the full channel bathymetry collected
by the New York District (NAN) in 1999.

NAN Surveys:

File Date Survey Type Horizontal Datum Vertical Datum
3380-AD- File #104 1-May-09|AD New Jersey State Plane, NAD83 ft |MLW, ft
3364-BD- File #103 15-Apr-09(BD New Jersey State Plane, NAD83 ft |MLW, ft
3330 CD- File #102 6-Jan-09|AD New Jersey State Plane, NAD83 ft |MLW, ft
3321 CD- File #101 8-Dec-08|BD New Jersey State Plane, NAD83 ft |MLW, ft
3298-AD File#100 31-Oct-08|AD New Jersey State Plane, NAD83 ft [MLW, ft
3213 AD- File#99 9-Jun-08|AD New Jersey State Plane, NAD83 ft [MLW, ft
3188 CD- File #98 25-Mar-08|C New Jersey State Plane, NAD83 ft [MLW, ft
3159-AD File#97 4-Jan-08|AD New Jersey State Plane, NAD83 ft [MLW, ft
3105 BD- File#96 30-Aug-07|BD New Jersey State Plane, NAD83 ft [MLW, ft
3051-CD File#95 28-Mar-07|C New Jersey State Plane, NAD83 ft [MLW, ft
3003 CD File#94 27-Nov-06[C New Jersey State Plane, NAD83 ft |MLW, ft
2918-File# 93 23-May-06|C New Jersey State Plane, NAD83 ft [MLW, ft
2873 AD-File #92 23-Dec-05|AD New Jersey State Plane, NAD83 ft [MLW, ft
2806-File# 91 10-Jun-05|C New Jersey State Plane, NAD83 ft [MLW, ft
2633-File #90 28-Apr-04|C New Jersey State Plane, NAD83 ft [MLW, ft
2517-File #89 7-Aug-03[|AD New Jersey State Plane, NAD83 ft [MLW, ft
2491-Flle #88 7-Jul-03{C New Jersey State Plane, NAD83 ft [MLW, ft
2418-File #87 18-Jan-03{AD New Jersey State Plane, NAD83 ft [MLW, ft
2397-File #86A 6-Dec-02 New Jersey State Plane, NAD83 ft |MLW, ft
2279-Flle # 85 16-Apr-02(C New Jersey State Plane, NAD83 ft |MLW, ft
2034-File # 84 11-Apr-00[C New Jersey State Plane, NAD83 ft |MLW, ft
1940-File # 83 6-May-99|C New Jersey State Plane, NAD83 ft |MLW, ft
File # 82 6-Jan-98|C New Jersey State Plane, NAD83 ft |MLW, ft
1441 1-Jan-95 New Jersey State Plane, NAD27 ft |MLW, ft

BD = Before Dredge

AD = After Dredge

C=Condition

e Open XYZ files and Viewing NAN Dataset

1. Open ' the Base.sms file located under /Hands-on/Example 1 - Shark
River Inlet/Initial,

2. Select the 1999 Base file to view the scatterset developed for Shark River
Inlet. Note that all surveys have been converted to depths below msl and
saved in the SMS .h5 binary format,
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Click on Display, Display Options, or the 5 button,

Figure 1. Base.sms loaded into SMS.

Go to the Scatter tab in the Scatter options, click to check the points off
and contours on,

Go to the Contour tab, change contour method to Color Fill and adjust the

data range as necessary (-5.0 to 30 m) (Figure 2).
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Figure 2. Contour tab in Display Options.

Each dataset can be viewed separately by clicking on its name on the left side (the files
stay separated in the SMS). If the points are checked, the selected set will display the
points as the color you define in the display options, and all other datasets can be seen as
a faded color. Setting the Transparency in the Contour Options allows for the
background points to be visible in the SMS. The next step is to add rectified aerial
photographss for a background for aid in referring to location. There is an automated
method for extracting a coarse aerial photo or a navigation chart through SMS (Web,

Import Web Imagery).

e Add Rectified Aerial Photographs

1. Go to the Hands-on/Example 1 - Shark River Inlet/Image folder, drag the
image (.tif) file over to the SMS window and drop where the plus sign

appears by the pointer.

2. Rt-click on the image name and select Reproject and set from State Plane
feet to State Plane meters (Figure 3),

3. Save the project into a new folder that you will work out of (File, Save As),
and note that all files that are presently opened in the SMS will be
rewritten to the new folder they are saved into.
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Figure 3. Reprojection Options. Note, that the Object Projection (right) should be
set to State Plane NJ in feet, and the Project Projection specified all in meters.

Be sure to save the project before and after making major changes. If the original files
are deleted after they are merged, it is a good idea to have copies of all important changes
made to the datasets being modified.

Generating the Base Grid

For Shark River, the two grid options, constant and refined cell spacing, will run at more
optimal speeds than a large project area such as a West Coast inlet or river mouth. Still
the refined option provides for more optimal model runtimes. The main inlet channel is
the primary area of focus for capturing the correct current velocity with finer resolution,
and should have 8-12 cells across it, limiting the cell size down to at least 10 m in the
entrance channel. The two main back channels splitting off of the entrance, the north and
south channel, also have large velocities (the north channel actually has the strongest
current) and should be represented by at least several cells in width (minimum of 5 m in
the narrow north channel).

e Set Refine Points for Grid Generation

. E|._ﬂg_.N Map [ ata
1. Click the Map Module button + , or Map Data|__[%"_Xault coverage

2. Rt-click on default coverage, and under Type, Models, select CMS-Flow,

3. Click the Feature Point button *" to generate Refine Points, and place
points in area of refinement, focusing on the end of the jetty tips and down
the entrance channel (setting maybe 2 — 4 points) and with varying
resolution with larger base cell sizes for the area near the back bay since
that area does not need as fine of resolution for flooding and drying,



4. Click the Feature Point Selection A button and select the generated
point or points, Rt-click and click on Attributes (Figure 4), and set the base
cell size for the area of the grid where the points are located.

5. The undo function does not yet exist in SMS, so be sure to save the project
periodically (Save Project).
x|
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Figure 4. Refine Point options.

Next, the grid boundary is set square to general orientation of the coastline, with the
computational direction, I & J (or 1J triad), set according to the model type. For the
CMS-Flow coverage (which was selected in step 2), the point of origin will be
automatically placed in the lower left corner of the grid after the grid has been created.
This is default for CMS-Flow. This means that for most Atlantic coast (east facing)
projects the 1J triad will be located over land on the lower left corner. Do not change the
direction of the 1J as this is specific to CMS-Flow.

The CMS-Wave 1J triad should be adjusted where the I-direction is pointing in the
dominant wave direction, or more specifically from the open ocean. This means that it
will be 180 deg off as compared to the CMS-Flow grid. Therefore, after the CMS-Flow
gird is generated, the model domain should be set to include all major reaches of the bay,
extending laterally a couple kilometers from the inlet and extending seaward well beyond
the anticipated reach of the ebb jet. A good rule of thumb for setting the ocean boundary
for inlet modeling is to place the boundary three or four times the length of the ebb jet
(leaving provision for extreme discharges, such as during storm surge). The given
bathymetry ends at approximately four times the length of the ebb jet at Shark River.

e Generate the CMS-Flow Grid
1. Click the Create 2-D Grid Frame button %

2. Draw two legs of the rectangular boundary for the model domain by
clicking the lower-right ocean boundary corner point, then the upper ocean
boundary corner, and then the upper landward boundary corner to close
the box.



3. Use the Select 2-D Grid Frame button ™ to select the center point of the
purple outlined grid domain, adjust the edges by draggingﬁ/the center point

of each edge, and change the orientation by selecting the = © at the corner

of the grid (Note that the 1J triad should be in the lower left corner),

4. Rt-click the highlighted center button and click Properties to further
modify the dimensions of the grid boundary (Figure 5),
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Figure 5. Grid Frame Properties.

5. Correct the angle orientation if it is far from 347° (the general orientation
of the coastline is 13° from North), and set the | and J Cell Options to Use
Refine Points and choose a maximum cell size and bias (cell size growth
from refine points out), click OK,

6. Click Feature Objects, Map -22D Grid, and check that all the grid
properties are set properly, Use inner growth is turned off, the
Interpolated Depth (Figure 6) from the merged file is selected, and define
an elevation cutoff where cells will be non-computational land cells
(always dry, act as a wall), click OK.

Generating the first refined grid typically takes some trial and error testing to see how the
grid looks. Be sure to modify the refine points to address any areas of concern,
particularly the number of cells across the entrance, north, and south channels, and groin
cell width toward the lateral boundaries. Note that both the I and J directions do not need
to be specified for each refine point, if refining only one direction is required.
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Figure 6. Depth Interpolation options for the Map—=>2D function. Make sure
to choose the Depth scalar dataset.
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After the grid is generated, two pop ups warn of overlapping cellstrings and land-locked
ocean cells. These land-locked ocean cells that are not to be in the computation should
be changed to inactive land cells. Also, the bay should be bound by land cells, and so
any open ‘ocean’ cells in the bay that lie on the grid boundary should similarly be
changed to land cells.

To account for beach or berm cells to be wetted along the shoreline (cells with elevations
higher than the land cell cutoff set in the grid generation section), sections of the beach
should be changed to Active Ocean cells. This is difficult for Shark River because of the
dense spacing of the groins as well as the fact that many of them are notched. Much of
this information was retained in the LIDAR and subsequent generation of the bathymetric
set provided for this example.

e Address Warnings: Fix Land-Locked Cells and Cellstring Warnings for the CMS-
Flow Grid

1. For changing land-locked ocean cells to land cells, click the Select Grid

Cell button @ if not already highlighted, and change the Z number to -
1.0 (Figure 8), or manually select cells by dragging the mouse over the
target ocean cells and change the Z,

|| x: [eosaiszseess v [esagiaoeziaand. z [1i7edteziezsn s [ wediezieze vy | iy | |

Figure 8. Toolbar at top of SMS window containing the X, Y, Z, and S (scalar
guantity) of the selected cell or an average Z of multiple selected cells.

2. Rt-click on the cells, select Cell Attributes (Figure 9), and change the cell
type from Active Ocean to Inactive Land cells, click OK,
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Figure 9. Rt-click drop down menu; CMS-Flow Cell Attributes (cell type).



3. The same process can be done for ocean cells that need to be changed to
land cells along the bay edges (the aerial image will be useful for
determining the proper widths of the channels); a simple way to check the
entire land boundary is to use a directional selection method: hold down
ctrl and click and drag the mouse along the outer edges of the landward
side of the domain to highlight large sections,

4. To grab multiple areas, hold down shift while selecting new cells, and all
will stay highlighted,

5. To change large sections of nearshore/beach cells that are land cells, select
them with a polygon by clicking Edit, Select with Poly (clicking Crtl +
Shift also initiates selecting by a polygon), and click a polygon covering a
few cells across the ocean/land interface along a section of beach from
groin to groin, and change to Active Ocean cells,

6. Change all required stretches of beach to ocean, and check that the
landward grid boundaries have all inactive cells.

7. Select the Select Cellstring button and drag over the bay side of the
grid to highlight the cellstrings generated there, and click delete (Figure
10),

8. Click Edit, Select All (Ctrl+A), and check to see if only the one ocean
cellstring remains, delete all others.

As always, be sure to save the project to save the grid files, which are otherwise stored
temporarily. Note that all files currently opened in the SMS will be saved over and may
be recreated in the folder (with a 2 behind it).

If these steps are skipped, a grid is provided in the \Hands-on/Example 1 - Shark River

Inlet\CMS-Flow Grid\Initial Grid (1999Bathy) folder. Bring the .cmcards file into the
Base.sms project opened in SMS.

10
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Figure 10. Several cellstrings selected with rt-click drop menu.

Preconditioning Bathymetry

Due to the nature of bathymetric data collection resulting in random data on the arbitrary
day of the survey (as compared to the time frame of your project), certain areas of the
grid may be poorly represented from scatter set triangulation and, therefore, from the
final generation of the grid. It is necessary to smooth some features of the grid and leave
other areas in tact. Presently, there is one option to smoothing grid bathymetry, and that
is based on a weighted average of 3x3 or 5x5 cells in a rectangular selection of the grid.

The triangulated nearshore bathymetry of Shark River is uneven in places, and the beach
is the only area of concern for morphology change. The inlet, ebb delta, north and south
channels, and offshore transverse shoals with considerable relief should be left as close to
the original bathymetry as possible. There are two ways to approach smoothing sections
of the nearshore, both using the 3x3 and 5x5 weighting scheme. One would be to select
entire rows (J) of the grid and smooth everything, which would also smooth the channel

11



somewhat, and would result in less control over the smoothing. The other is to smooth

individual cells at a time

Bathymetry (m)

19.0
17.0
15.0
13.0
11.0
9.0
7.0
5.0
3.0
1.0
-1.0

Figure 11. Selection of several rows across the grid.

e Preconditioning the Nearshore

1. Determine the bounding cell id by looking at the corner cells (that make
up the rectangular area defining the nearshore that is to be smoothed) by

clicking the Select Grid Cell button @ and clicking on each cell
individually, the I and J id is listed along the lower portion of the SMS
window (Figure 12),

12



(191883.3, 150325.2, -1.96622812748) 5: -1.96622812748 Cellinfo: 1 selected; Area = 88,9817 m?; Wolume = -173,975 m?; i S; i =190; 45; § = 9.71334; dj = 9.10929

Figure 12. Selection | and J IDs for smoothing sections of the grid at a time.

2. The |l direction is that of the columns, and the J direction is that of the
rows of the grid; record the I and J id of the bounding cells by step 1,

3. Rt-click the Cgrid under Cartesian Grid Data and click on Smooth (Figure
13) and the Cgrid Smoothing Options will pop up,

— Smoothing O ption:
Filter size: Bub -
% MNew Folder Murnber of iteratians: |2
Delete M. elevation change: IU.5 m
BRElECts Filter ratio: 0.25
Rename
— Filter Fange
Cu:unve.rt 3 o End
_REI:IFD]ECt. = Columns IQU— IT
m Rows IF’B— ISU—
Zoom o Grid
Help... oK I Cancel
Srmoath... | |

Figure 13. Drop menu of Cgrid; Cgrid Smoothing Options.
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4. Set the Filter Size to 5x5, iterate twice, and leave Max. elevation changes,
and filter ratio to the default, and change the column’s and row’s Start ID
and End IDs to what the bounding cells were (figure 12), OK,

5. Check the area that was smoothed; repeat the process for the other stretch
of nearshore bathymetry, preferably smoothing both the North Spit and
South Spit nearshore.

Other Grid Datasets

Other spatially variable, modifiable features for CMS-Flow include hardbottom (non-
erodible levels), the D50 grain size, and the Manning’s n (friction). Hardbottom is the
level at which CMS is not allowed to erode below. It is automatically set to -999.0 (this
is a negative depth for CMS, or otherwise a positive elevation) over all cells in the grid as
that means that the cells are fully erodible. Setting these to the bed depth will prevent
that bed from being eroded, but it can still be flooded, computational, and allow
deposition. This is a useful tool for setting unusually or spuriously eroding cells in the
model to hardbottom

CMS-Flow can presently only model variable D50 values to modify how CMS calculates
transport initiation or deposition. The grid can interpolate a grain size scatterset if data
are available for the area. This data is not available for Shark River Inlet. However,
changing the grain size to a larger value in the deep part of the entrance channel (where
the channel thalweg is located) will suppress the erosion potential as it will require
greater velocities to initiate sediment entrainment.

The option to modify the friction in the model is a useful parameter to change for areas
with restricted flow or with significant interference from structures. A good example of
this at Shark River is the densely spaced bridge pilings for the three bridges spanning the
main channels. Modifying the friction near the piling locations is one way to represent
the impedance on flow around bridge pilings.

e Modify the Hardbottom, D50, and Mannings n of the Grid

1. Modify the hardbottom cells by selecting Hardbottom under the Grid list

of datasets. Click the Select Grid Cell button @ and clicking on each
cell individually around the area of the main entrance channel thalweg,

2. Figure 14 shows what the hardbottom contours should look similar to after
modifying them, Note that groins can also be changed to ocean cells but
have modified hardbottom values (so that they cannot erode, but can
receive accumulated sand),

14



Figure 14. Hardbottom contours after modifying the channel entrance channel and
local groin cells.

3. Rt-click on the selected cells, and select Specify Hardbottom, and then
select Use bathymetric cell depth (non-erodible cell), OK.

_ x
Cell attribukes, .,

f:kilse bathymetric cell depth {non-erodible cell)

Specify Hard Bottom, .,

pecified distance below bathymetric cell depth
(limited erodible cell)
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P d Distance: IU-U m
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Clear Seleckion Depth: |13-16054153 m
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Cells ko Active Coverage
Interpolate Bakhymetry. .. e | o ]| _ el |

Figure 15. Rt-click cell options to specify hardbottom; CMS-Flow Hard Bottom
Specification Options.
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4. To modify the D50, select D50 under the Grid list of datasets. Click the

Select Grid Cell button @ and click a polygon around the area of the
main entrance channel thalweg,

5. Change the S value (Figure 16) from 0.26 mm (the SMS changes the
decimal, but its close enough) to 0.40 and 0.50 mm similar to Figure 17,

H W [191857.0084632 v [1E0204.96784172 2 [0017392780632 6 [0.2599999904633 0 | Wy | |

Figure 16. Toolbar at top of SMS window giving the X, Y, Z, and S (scalar) value for
each cell or an average of the cells selected.

Figure 17. D50 contours after modifying the entrance channel.

6. Next, modify the Manning’s n value from 0.25 to 0.3 underneath the
locations of the bridges as shown in Figure 18,

16



Figure 18. Manning n contours after modifying the areas under all three bridges.

7. Save the progress of this grid by either saving the project again, or saving
the grid only by clicking File, Save As, and choose the Save As Type as a
CMS-Flow Simulation File (.cmcards).

Generate Alternative Grids

Testing various CMS grids developed with varying cell sizes and computational cell
counts can results in several grid generations, so be sure to clearly label each saved grid
with some note of metadata information describing what is contained in the grid setup.
Metadata can be entered through the SMS interface by right-clicking on a datasets and
entering the information.

In addition to varying grids, the practical use of the CMS lies in variations of “engineered
modifications” (alternatives) Some modifications can be anything from modified
bathymetry (using different surveys), to changing a structures configuration, to modifying
any of the CMS-Flow spatially variable parameters discussed in the previous section.

17



The result of this process of alternative grid generation can be complicated; therefore, be
sure to clearly label grids and place them in labeled folders or subfolders.

One of the reasons the 1999 bathymetry of Shark River was provided for this example
was to use a deeper bathymetry from a year where shoaling had not began at Shark River
Inlet (beginning in the early 2000s because of nourishment of the adjacent beaches). The
scattersets of surveyed channel bathymetry can be interpolated onto the grid and saved as
a new grid alternative.

e Modify a Section of the Grid Bathymetry

1. Following saving the grid in a new location with a changed title (save the
cms-flow file as a .cmcards), zoom in to the inlet on the grid and select the

Select Grid Cell button FH|

2. Highlight the area of the channel (using select with a polygon) where a
scatterset can be interpolated from, (it is recommended that a recent
survey be used to cover a larger area as shown in Figure 19),
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Figure 19. Selection of a polygon around the area of a recent survey (Jan 2009).
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3. Rt-click and select Interpolate Bathymetry, and choose the dataset that
will be interpolated into the grid (Figure 20),

4. After the bathymetry is interpolated, there may be uneven areas at the
edges (for projects where interpolated datasets are greatly different it is
suggested that a new grid be generated from the merged scattersets), and
smoothing sections of the edges is an option (Figure 21),

Split Cellskring

Select Al
Clear Selection

Figure 20. Rt-click the highlighted area and select Interpolate Bathymetry.
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Figure 21. Area of bathymetry that may need to be smoothed for several iterations.

5. Save the grid as a new CMS-Flow Simulation File (.cmcards).

e Modify the Jetties

1. Open the original grid with the saved grid modifications (D50, Mannings
n, etc.) and save the grid in a new location with a changed title, e.g.
jetty_length, (save the cms-flow file as a .cmcards), zoom in to the inlet on

the grid and select the Select Grid Cell button @

2. Highlight the cells oceanward of the North Jetty (holding the Ctrl button
down) out 100 m from the present extent, rt-click and modify the cells to
land cells, and change the Z values to -1.5m,

3. Highlight the ocean cells of the groin notches so that the entire groin is
closed, rt-click and modify the cells to land cells, and change the Z values
to -1.5m (Figure 22).

4. Save the grid as a new CMS-Flow Simulation File (.cmcards).
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Figure 22. Modified North Jetty Groin and local notched groins to non-erodible
land cells.

Adding Channel Configuration and Visualizing in a 3D View

Some GIS data can be read into the SMS such as shapefiles or raster images. Presently,
CAD and Microstation drawing files cannot be imported; however a drawing that is
converted to a shapefile can be brought into the SMS.

e Adding Channel Lines

1. Go to the Channel folder where several shapefiles have been placed, and
drag in all three shapefiles (.shp) over to the SMS window,

2. These will be displayed in State Plane New Jersey in feet and must be
reprojected to meters, rt-click on each file and Reproject each from feet to

meters (Figure 23), uncheck all but the Channel.shp, and use the
button to highlight the shapefile,
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Reproject Dbject 1'
—Obiject projection — Project projection
v Specify
— Horizontal — Horizontal
' Local projection " Local projection
Units: I 1J.5. Survey Fest - l Urits: I - l
& Global projection ' Global projection
Set Projection | Set Projection |
Current Spstem [NADE3] NADES, | Curent System [NADE3), NADES, |
projection: LI projection: Meters, ZOME = 2300.0, LI
— Wertical —Wertical
Projection: I Lacal - l Projection: ILocal -
Units: IU.S. Survey Fest 'l Urits: IMeters -
oK [: I Cancel |

Figure 23. Reprojection from feet to meters.

Convert this into map features by clicking on Mapping, Shapes to Feature
Obijects, and if a popup prompts that the shapefiles are not highlighted and
whether or not to “Use all shapes in all visible shapefiles for mapping?”
(make sure these are all turned on), click no and go back and select only
one shapefile at a time, otherwise click through the prompt to convert to
Feature objects,

H
Click on Map Data on the left or the Map Module button + , and select
the Create Feature Arc tool g , and connect the missing arc features of

the channel outline (Figure 24), Select all arcs Iy , and click on Feature
Obijects, and Create Arc Group, and the polygon will be fixed

A new tool should now be available, the Select Feature Arc Group A ,
select the arc and go to Feature Objects, and click i, and click OK, and
again go to Feature Objects, and click Build Polygons,

Another new tool should now be available, the Select Feature Polygon Bl ,
use this to highlight the polygon inside the arcs, and click Attriubutes, and
select either Land or Ocean,

Open Display Options 5 , and under the map tab check the Polygon box,
here colors can be assigned to the label Land or Ocean, OK,

Selecting the polygon arcs with the 4 button, the Z can be modified for
the arcs to allow viewing the polygon as a plane within the 3-D
visualization (Figure 25).
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Figure 25. Examples of visualizing a polygon in 3-D.
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Setting up the Boundary Conditions

The boundary conditions for CMS-Flow are set in the cellstring, of which all but one
were deleted in the initial grid generation. For Shark River, there is little appreciable
freshwater discharge, and so it is not included in the CMS simulation. The ocean
boundary condition is set to the measured water surface elevations from Sandy Hook, and
has been verified with a tide gauge located inside the bay on the marine at the end of the
South Channel. Data from the month of August 2009 are located in the folder “Tide’.

e Setting the Tide Boundary Condition

9. Open one of the generated grids and select the Select a Cellstring button

e . . e
, rt-click the blue cellstring along the ocean boundary (if this cannot be
selected it is because all cellstrings were deleted; this can be regenerated

by clicking and clicking around the ocean cells or selecting Cellstring
and Generate Along Boundary), select Assign BC (Figure 26),

10. Select the WSE-forcing boundary condition, and click curve undefined
(Figure 26)

Tirne Series
’7 @ Define curve

“urve undefined

" Extract from data sst

From Fegional Model
- p 1 Wsing Tidal Copstitients
" i* ' iew Extracted [ata

Meders

——

[ameea., 14m52.0, 13, ' 1 L L]

Figure 26. Selecting the cellstring along the ocean boundary, and clicking on
Define curve under the WSE-forcing option.
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11. Open the excel file (SandHook_vs_Belmar.xls) in the /Hands-on/Example
1 - Shark River Inlet/Tide folder, and select the time series in yellow for
Sandy Hook with the time in hours on the left, and paste it into the XY
Series Editor (Figure 27),

ﬂ
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Help... | _r':l__-l Impart.... | Export. . | DK:EI Cancel |

P

Figure 27. Top: is the blank XY Series Editor; Bottom: after the data is pasted in.

25




12. Zoom in on the graph on the right (Figure 27) to view the data up close,

13. Click export to save the xys (time series file) of the tide for use in other of
the Shark River grid’s cellstrings, and save in the Tide folder, click OK
when finished inspecting the pasted data, click OK.

14. Save the CMS-Flow Simulation File (.cmcards) in the original folder this
alternative was saved in, and the new cellstring information will be saved
with the card file.

Creating a Transformed Grid — Generating the CMS-Wave Grid

Now that all modifications to the CMS-Flow grid alternatives have been finalized, the
wave grid can be generated from the Flow grid. CMS-Wave grids are typically generated
from scatter datasets, but can be a mirror image of the flow grid if the boundary condition
(BC) locations are close enough to force both the tide and waves from the same BC area.
In the near future, CMS will have the option to be ran fully inline, where only one grid
will contain all of the information needed to run both CMS-Wave and CMS-Flow.

e Transforming the CMS-Flow grid to a CMS-Wave Grid

1. Open one of the generated grids rt-click the Grid in the SMS list, and click
on Duplicate, select the copied grid (copy) to activate it, and go to Data,
Switch Current Model (Figure 28),

Data CMS-Wawe ‘Web Win

Steering Module
Daka Calculator..,.
Data Set Toalbo, ..

Switch Current Model, ..

Veckar Optin:l-ﬁs. 0

Contour Options. ., =
1 —&vailable Models

Film Loap. .. " BOUSS-2D

Zonal Classification " CMS-Flow

Grid - > Scatterpoink * MG Wave

&rid - = Map " Fate

iarid - = Mesh " STWAVE

Find Cell. .. Help.. | ’Tl Cancel |

i Map Elewvation. ..

Figure 28. Data Options, Switch Current Model: Available Models.
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2. Change the Model from CMS-Flow to CMS-Wave, click OK, and rename
the grid by rt-clicking on the copy name and clicking Rename,

3. Set the jetty and groin cells to rubble-mound type structures by selecting
the cells (Figure 29), and rt-click, Cell Attributes.., and select a Rubble-
mound from the Structure Type, click OK.

4. File, Save As, Wave.sim (selecting the Save As Type as a .sim for
simulation) in the folder with the CMS-Flow grid.

Cell Attributes x|

—Cell Type
© Ocean

© Land

% Stiucture

Type: | Bathymety modification j

Bathymetry modification
I™ Usg Floating breakwater
Mon-computational
(=]
. |wiall breakwate
" Morita W aveE TURLp

© Mesting output

| GenCade monitorng statior

Help... | Ok I Cancel

Figure 29. Setting structure cells in CMS-Wave.

Setting up CMS-Wave Model Control and Input Spectra

Now that all modifications to the CMS-Wave grid are complete, the spectral waves or
wave parameters can be generated for the wave grid. Full spectra can be imported into
the SMS for the CMS-Wave, as well as simplified wave parameters (angle, wave height,
and period).

e Adding Wave Parameter Generated Spectra to CMS-Wave
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spectra can be imported),

1. Click on CMS-Wave, Spectral Energy, and select Create Grid (wave

Click OK for the default spectral properties, and then click Generate
Spectra to bring up the window to input wave parameters (Figure 30),

Generate Spectra

— Parameter 5etting:

Generation Method: ITMA [Shallowe ‘W ater]
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¢ Specify once for all spectia
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s

Figure 30. Top: Generating wave spectra from wave parameter input; Bottom:
Generated wave parameters with a snapshot of spectral output.



3. Open the Excel spreadsheet 44025buoy_199902.xls and select the wave
parameters (1 month, Feb 1999), copy and paste this into the Generate
Spectra — Spectral Parameters section (Figure 30), click Generate, OK.

4. Go to CMS-Wave, Model Control, and turn on Allow wetting and drying
and Bed friction (Figure 31),

5. File, Save As, Wave.sim (selecting the Save As Type as a .sim for
simulation) in the folder with the CMS-Flow grid.

r— Grid Definition
¥, onigir: 196147 4003 m Cell size: TB.873I2hd m
¥ arigir: 1548321312 m Colurning: 147
Angle: 167.0000 deg Rows: 175

— Setting:
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[ Fonward reflection

% Spatially constant:

—

€ Spatially varied

Select.. none selected

[~ Backward reflection
& Spatially constant:

—

€ Spatially varied

Eelect. . nhione selected

[ Bedfrictioré

' Spatially constant CF:

0.005

" Spatially varied Cf

[V Diffraction intensity: |4.U

™ Cunents
% Single limestep

Select.. | nione selested

Select.. | nane selected € Alltimesteps

" Spatially constant n

0.005

" Spatially varied n

Select... | rione selected

Selest., | nione selected

Cf = Darcy-weisbach friction coefficient

n = banning friction coefficient

—Wave Source

" Wwind
" Spectia and wind
" Simplified farmulation

' Spechia Parameters.

Output

™ Radiation stresses

™ Breaking
Furcior W
& ndices

 Energy dissipation

Help...

Cancel |

Figure 31. CMS-Wave model control options.

Setting Model Control for CMS-Flow

Setting up Steering for CMS-Flow and CMS-Wave

Now that all model controls have been entered for CMS-Wave, the CMS-Flow Model
control should be set to run based on the flow boundary conditions. After this is set, and
the two grids are saved up to date and located in the same folder, Steering can be initiated.

1. Click on CMS-Flow, Model Control, and set each tab as the following
figures (Figures 32-36),
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2. For Time Control, change the Simulation duration to 744.0 hours, Ramp to
24 hors, and Hydrodynamic time step to 1.0 (must be tested by running
CMS-Flow only),

3. For Transport Parameters, change the Transport rate to 1.0 and the
Morphologic time step to 10 seconds, check Use non-equilibrium
transport and set the parameters as those in Figure 33,

CMS-Flow Model Control x|

Model Parameters | Transpor | Tidal | Wwindwave | Qutput| Cells | Advanced |

= Time Control Parameter

Start date lW[ Anemometer height: 10.0 m
Star time B Depthlobegindyingcell: [005
Simudation duration. [7490 s ¥ Include wall fiiction

Ramp durstion: |24u— s Latitude thioughout grid

Hydrodynamic time step: |1.0 sers 1+ Celkspecific latituds

1 Average latitude: 0.00

~Hat Start

Momentum Equation
I~ Initial conditions file:
¥ Include advective tems

rone:
—I ¥ Include mixing terms
™ ‘wite Hot Start output file

Time towrite out: |0.0 his

™ Automatic recuming Hot Start fils

Irterval 0.0 hrs:

Help Cancel

Figure 32. CMS-Flow Model Control: Model Parameters tab for specifying time
series output of CMS-Flow calculated datasets.
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Figure 33. CMS-Flow Model Control: Transport tab for specitying time series
output of CMS-Flow calculated datasets.
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4. Set the time series output for the water surface elevation and velocity to
the same output interval of 30 minutes, similar to Figure 34,by
highlighting Output Times 1, setting the Start Time to 0.0 hr, Increment to
0.5 hr, and End Time to 744.0 hr, and clicking Add,

CM5-Flow Model Control x|
Madel F’aramatelsl Transportl Tidal I ‘windfwiave  Dutput | Cellz | Advancedl
r— Output Times List: r— Output D ataset:
Outout Times 1 Type: Water surface elevation:
Output Tirmes 2 n "
Output Times 3 & Add by ime step Output Times 1 'I
Dutput Times 4 Start Time: ID.D hr. Wil
elacity:
O e Increment: [05 br. [Cutpt Tes 1 =]
0.000000 -
0.500000 End Time: I?MD br.
1 000000 (ite) | T I Iorphology:
;gggggg " Add individual output times: Hone 'I
ggggggg |1D— b Transport:
3.500000 m
4.000000 one
égggggg Do K Simulation label:
5.500000 elete |
£.000000 Hurnbaldt
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7.500000
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3.000000 x |
9 RO0000 E=part [*.m2t]...
10.000000
10.500000
o o
Help | Ok | Cancel |

Figure 34. CMS-Flow Model Control: Output tab for specifying time series output
of CMS-Flow calculated datasets.

5. Set Output Times 2 for Morphology output at a 3-hr interval, by changing
the Increment to 3.0 and adding, and selecting that on the drop down menu
for Morphology,

6. The same can be done for Transport, which should normally be set to an
Increment on the order of the tide or wave time series (<3 hr; typically
0.5-1.5hr), and it is suggested that it be set to 1-hr output increment for
Output Times 3 (Figure 35), OK.
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CMS-Flow Model Control

Hodel F‘arametelsl Transporll Tidal | “windfwave Output ICeIIs |Advanced|
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Figure 35. CMS-Flow Model Control: Output tab for specifying time series output
of CMS-Flow calculated datasets.

7. For the Advanced Tab, the option for using multiple threads or processors
(in all caps, OPENMP_PROCESSORS 2.0) can be set up following
Figure 36, OK.

CMS-Flow Model Control x|

Model F‘arametelsl Transpolll Tidal | Wmd.v'w'avel Dulputl Cels  Advanced |
r &dvanced Cards

OFENMP_PROL

Figure 36. CMS-Flow Model Control: Advanced tab for specifying any
advanced cards or modifications to CMS-Flow.
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After CMS-Flow has been tested for the right hydrodynamic and sediment transport
timesteps, the most intensive part of the CMS-Flow calculations, the steering can be set

to run.

Start Steering Module to run the CMS

1. Be sure to save the flow and wave grids into the same folder,

2. Click on Data, Steering Module, click on CMS-Flow €= CMS-Wave,
click next, and set as the following Figure 38-36, click Start.

Steering Wizard - CMS-Flow <-> CM5-Wave

—CMS-Flow Source Grid

CMS-\Wave Source Grid

[

IWave Grid

Flow Grid j ’7
Time
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Figure 37. Steering Module for the CMS.
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