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1. Create an initial grid with accurate bathymetry
and topography.
» Navigation channel surveys

» Nearshore elevations (LIDAR, beach profiles,
shoreline)

» Digital Elevation Model (DEM)
» Offshore bathymetry
2. Apply appropriate boundary and domain
forcing.
» Water surface elevation

» River flow
» Wind
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Tasks

®

dLoad and merge survey/bathymetry information
for study area

d Get Aerial/Topographic images for study area

Create CMS-Flow grid for project area using
merged bathymetry set

0 Add forcing
QO Set up run-time parameters
dCreate CMS-Wave grid for project area

Q Create from CMS-Flow grid
Q Import wave characteristics
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 Load and merge survey/bathymetry
0 Information for study area

Bathymetry Surveys can come from various Sources:
= Gov't Agencies (USACE, NOAA, USGS, etc)

» Educational and Private Consulting

= Student Muscle

Surveys can come in various Types:

» Boat tracks, Jet ski, Profile lines
» DEMSs, Airborne Laser systems (LIDAR)
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 Load and merge survey/bathymetry
0 Information for study area

.

Various bathymetry datasets 6 different datasets
for a given area are usually
not all in the same coordinate

= SMS 10.1 64-bit - [Build2.5ms]

ﬂ File Edit Display Data WYertices Breaklines Triangles Scatter MWeb ‘Window Help
system. O [E2= Y IET-ERE —_ a il
Similarly, these datasets do N D'Eﬁéaiiﬂaiecz Wk
not usually use the same (/ ] e

reference datum.

The user must convert to the
same coordinate system and
datum before using them for
bathymetry in a numerical
model. 2B unoss

; [#]1€5 default coverage T.
B ..g Images -
o] e Rect_10ct2008 Ep
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Steps for importing multiple surveys

®

1. Load individual surveys into the SMS

2. Load background bathymetry data for areas where
there was no survey information available

3. Convert each dataset to a common horizontal
coordinate system and vertical datum (if not already
done)

4. Merge all bathymetry datasets together, giving priority
to best/newest data if they overlap

5. Inspect merged dataset to view possible problem areas

6. Convert the final merged dataset to a datum near mean
water level such as MTL or MSL (if not already done)
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Datums

®

= Careful attention should be paid to ensuring all
datasets share the same horizontal and vertical
datums

» For CMS, choose a vertical datum that is very
close to the mean water level for your area
(typically MTL or MSL are used)

» Horizontal datum should be in meters and should
use a Cartesian coordinate system

» Vertical datum should be in meters
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Reprojecting Coordinates

®
x
— Object projection — Project projectian
FROM P Spect TO
— Honzontal — Honzontal
™ Local projection i~ Local projection
Urits: ILI.S. Survey Feet j Units: I j
%' Global projection %' Global projection
Set Projection | Set Projectian |
Cument Syster [MADE3), NADES, | Currert System [NADS3), NADS3, |
prajection: IJ.5. Survey Feet, ;I prajection: Meters, ZOMNE = 2500.0 , LI
—Wertical —Wertical
Projection: I Lacal j Projection: I Lacal j
Urits: ILI.S. Survey Feet j Units: IMeters j
O, I Cancel |

» ODbject projection is the system that the selected dataset is already in.
* Project projection is the system that your project will be in.
« If the project projection has already been set, this side will be grayed out
unless the “Specify” box is checked.
 The user can then change the “Project projection”, if needed.
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®

Datum Conversion

—Data Calculator

—[Data Sets

=-{*2] 3364_0409_Ft_MLW (active)

..... b, x lacation

L1273 c. v location

Meters =
Feet/3.2808

Add to Expression |

Data Set Info...

Cutput data set name: I meters

r—Tirne Steps

™| Use &l time steps

—Calculakar
| a/3.2805
I O B
* | In | s | max |
| log | sgrk | ave |
+ | 1)x | abs | trunc |

Use the Data Calculator
within the Dataset Toolbox

I5¢

—Data Calculator

—Data Sets

E--E 3364 _0409_Ft_MLW {active)
b. x location
. v location
R . meters

MSL =
MLW + 0.841m

Cone

Add ko Expression | Daka et Info...

— Time Skeps

[™| Use &l time steps

~Caleulatar

| dH0.541
AP
o | | ey | ome |
S| kg | s | e |
|t | abs | bunc |

Cutput data sek name: I m msl|
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4 Import Aerial / Topo from Web

®

= When loading georectified images, inspect the
metadata and find out the horizontal projection
and datum

= After loading images, reproject the images to the
common coordinate system associated with your
bathymetry data

= SMS has a built-in utility to download
georectified images from the “terraserver” image
database

» These images will be automatically converted to the
correct projection
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= for you

Data Service Options

Find Data » .
'
Tidal Data , Web zervices
=[] Map Data
s =5 " Catalog
[#]€5 default coverage A
¥
%. ¥irtual Earth Map Locator
[ TenaServer urhan
Map Style Map Cptions Jump
[ TeraServer topo
tap Location tdap Contr R
Latitude |40.187397861864 | Longitude |-74.0252351 7E08E
Par Le|
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g ;; Z | Ocean Gr
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Ve
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s & T
Glendala =< 5
fraanei 2 & Shark River Hills é? N .
& Glendola Avon-by-thg
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/ et
5
g 2 =
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£ Belmar
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35) Yo,
J. ESL
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Merge datasets

2 585 101 B4-bik - [Build2.sms] -|0] x|
&) Fle Edk Display Daka Vertices Breakines Triangles | Scatter Web Window Help =18 =

SHem|Eas k|

i &

=[] Seaher Dala
= Al CRM-3sec2

[Z] MsL
@
= [@[a 5L 1.5m
[23 elevation
= [ 0,750 Contous
[Z] devation
= AL 2005Lida E 2 -
[Z] elevation = s i i o) e
133 meter It < B ul ! i :
23] malm : Merge Scatter Sets
= paints_m Sy
% iq it i — Select scatter sets to merge
B %;Jsu_mm_u_mw Priority | Scatterset | Merge IDataset
- 1 CRM-3sec2 ¥ M5L |
- ap Drata
[FE5 default coverage 2 SL-1.5m v eleration j
=1 [ Imapes -
[ Fect_10c:2006 3 0.75m Contaur I elevation j
4 2005Lidar ¥ msl_m |
& points_m ¥ ml j
e ssiooodw 0 (RCEE |

Select All | Deselect.&lll i [ =0 | i awe downl

! Merged zcatter zet options

M arne: IMerged

Overlapping region options

% Merge all scatter points

it el s ™ Delete lower pricrity scatter points

[ Delete arigingl scatter sets

Help... |

[V M sintain triangulation

]

Cancel |

Once all datasets have
been referenced to a
common vertical datum
(MSL) and are all in a
common horizontal
coordinate system, one
complete dataset can be
created by merging them
all together.

This will be the base
bathymetry used in grid
creation.
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] Create CMS-Flow grid for project

o area using merged bathymetry

= | oad merged bathymetry and image(s), if they are not
already loaded.

= Save your project frequently. There is no UNDO.

= Map Module:
» Create “CMS-Flow” coverage and grid frame
» Add refine points if needed
» Generate Flow grid, and inspect
» Add boundary forcing, set model control parameters

= Cartesian Grid Module:
» Add boundary conditions/forcing
» Set model control parameters

= Save your project before running...
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®

-
2 SMS 10.1 - [untitled.sms]

-ﬂ File Edit Display Data ‘ertices Breaklines

Triangles  Scatter  web  Window H

EHESM EQE L]

&

e
e

=g Scatter Data
=[] 1999_Base
Depth
=[] Map Data

@W

Duplicate

Rename

CE

1D-Hyd Centetline
1D-Hyd Cross Section
ADCIRC

ADH

BOUSS2D

CEWAYE

CM3-Wave
Dredging
FATE
GenCade

LTFate
PTM
STWAYE

Map module

CMS-Flow Coverage

[

O

L
Scatt

cal odule Dept
— 21.18

— 18458 : 5
16.01
13.44 /
10.87"

8.29
5.7

Create refine points to
set regions of finer
resolution

Create grid frame for

desired size and rotation
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Generate Flow grid

®

CGrid Module Depth
21.16
18.58
16.01
13.44
10.87
g.289
972
3139
0.a87
-2.00

(191423.0, 150169.0, -2,.923301660538) s: -2, 923801660535

lterate between generating flow
grids and changing refine points
until resolution is sufficient for all
necessary areas (jetties,

structures, channels, rivers,etc).
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Boundary Conditions

®

CMS-Flow Boundary Conditions

Boundary Conditions Time Senes
" Land {+ Define curve

~

- WSE-fDrCing m

" Tidal constituent-farcing

X]

" WSE and Yelocity-forcing £ Extract from data set

1.0+

N5+

104

ooon 9200 0400 OBO0 9800 10000 10200
timelhrs)

I -

A single water level curve taken from a
tidal gauge is often the main forcing for
CMS-Flow.

WL can also be extracted from a larger
CMS-Flow or other numerical model
(such as ADCIRC).

River flow information can be used as
well.

Very soon (in testing now), real tidal
constituents will be available that are tied
to the modeling starting date and time.
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Model Control

The model control dialog consists of various pages (or tabs) of related information. As thisis a
basic course, we will cover only a few of the interface tabs. The remainder will be covered at a

todel Parameters l Transpu:urt] Tidal ] Winda"w'ave] Elutput] Cells ] .ﬁ.dvanced]

later time. -
Model Parameters Time Control
Start Date/Time — Beginning date of simulation. Start date: 12/01/2007  +|

Time referenced to GMT.

Simulation Duration — Number of hours that the
simulation will run. Sirnulation duration; 744.0 hirs
Ramp Duration — The number of hours of reduced
forcing to prevent instabilities. Forcing is gradually .
increased to full forcing over the ramp period. Hydiochnamic tme step: [0 e
Anemometer height — Height that the anemometer i 5iat

was installed, if wind forcing has been selected.
Depth to being drying cells — Minimum water depth

Start kirme; | 12:00 A e

R armp duration: 24.0 hirs

[ Initial conditions file

at which a cell is designated as dry within CMS- J
Flow. [ wirite Hat Start autput file
Include wall friction — Additional friction is included R

for cells next to land.

Include advective terms — Switch to turn on/off
advective terms in the model run.

Include mixing terms — Switch to turn on/off mixing

for the model run.

[ Autornatic recurring Hot Start file

Parameters

Anemometer height: 10.0 i
Depth ta begin dming cells: |U|357 m
v Include wall friction
Latitude throughout grid

* Cel-zpecific latitude

" Awerage latitude:

tomentum Eguation

v Include advective terms

Iv Include mixing terms
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Wind Forcing

®

» Include wind — Switch to turn on/off wind forcing. Further options for wind
are only available if this switch it checked.

= Import wind from file — Import wind information from one file that contains
both velocity and direction information.

= Velocity (m/s) — Edit box to specify/import wind velocity information.

= Direction (deg.) — Edit box to specify/import wind direction information.
Note: Directions are in “From direction” and follow the convention that
wind directions start at zero from the north and increase in a clockwise
direction (e.g., Wind from due East is 90 deg).
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Output tab

®

Output Times Lists — Four separate available lists of output times.
Each list can contain a separate list of output times that will be
assigned to a certain type of dataset.

Add by time step — Specify the Start and End time and an increment,
then “Add” to the list which appears under the “Output Times” section.
NOTE: Times added DO NOT have to be all at the same rate (e.g.,
Every 2 hours, etc).

Output Datasets — Four types of datasets (Water surface elevation,
Velocity, Morphology, and Transport), which can use any one, two,
three or all four of the “Output Times Lists.”

Simulation Label — Label that will act as a prefix for the solution data
when loaded. Can be used to separate various alternatives all
generated for a basic grid geometry, so they can be loaded at the
same time for comparison.

NOTE: Make sure you assign at least one output times lists to the
available datasets in this section. If you fail to do so, your run will
complete but you will have NO output to view.
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Advanced Tab

®

= The area on this tab is mainly for features developed for
CMS-Flow that have not yet made it into the SMS
Interface. Rather than requiring multiple updates of the
Interface over a given period, this allows testing of new
features without changes to the SMS graphical interface.
A user can add a CARDNAME with options here, SMS
will write the lines out to the parameter file, and CMS-
Flow will run with the options (assuming it recognizes the
CARD information).

= For the Explicit version of CMS, this Advanced section
can enable use of multiple processes on your PC.

= For the Implicit version of CMS, this Advanced section
IS used for other parameters (to be discussed later this
week).
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d Create CMS-Wave

®

* |f you want the same flow and wave domain, you can
directly convert your Flow grid over to a Wave grid.
» Duplicate your Flow grid, Change origin,
» Switch to Wave model, then save.

» |f you want to remove some of the bay portion of the grid,
you can use the flow “grid frame” as a template, then make

changes.
» In the map module, duplicate your flow coverage, change coverage
to “CMS-Wave".
» Move the grid frame extents in the back bay to where you want it.

» Generate the grid exactly as you generated the flow grid.

= Cartesian Grid Module:
» Add spectral energy
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®

-I-[*]C@ Cartesian Grid Dat

Mew Fol

_ ME[™ +— Right Click
C

F Delete
M Cuplicate
C FRename
S ALE Map T et 3
[ de Reproject. ..

Metadata. .,

22 SMS 10.1 - [untitled.sms]

cHemE

=-[»]L@ Cartesian Gr
=[]l Flow
D50

Hard B

M ahiir

Depth

el Flow (¢
D50

Hard B

M annin

Depth
- [w]C8 Map Data

[#]&D default

.g File Edit Display | Data Cellstring CMS-F

Steering Module
Data Calculator, ..
Data Set Toolbox, ..
Tidal Analysis

Switch Current Madel, ..

Yector Options...
Conktour Opkians...

Filrm Loop. ..
Zonal Classification

arid - > Scatterpaink
arid - = Map
5tid - = Mesh

Find Cell...
Map Elesation, ..

Duplicate Flow grid as Wave grid

Select Current Model @

Ayailable Models
" BOUSS-20
" CAMSFlow
v ChS-wave
" Fate

~

STwavE

Help... | l—

- [»]C@ Cartesian Grid D ata
= [Z1 Rl Flow
D50
Hard Battam
old_M ariringsM

. m*;.__Right Click

i Mew Folder

i Celete

[ Duplicate

[ Rename

il 1] L ¥
L_+' Comverk b
Q Reproject...

Metadata, .,
Zoom ko Grid
Smoakh, .
Create Transformed Grid. ..
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Current |

Fatation (RN e
e |
W
Help... | 0K | Cancel |

- -[#]L@ Cartesian Grid Data

= [Z1 R Flow
23 D50
[i23] Hard Bottom
[i23] old_ManningsM
[Z] Depth

- [ wave
23] old_D50
[i23] old_Hard Battom
[123] ManningzM
@_Dgr.rh

- H Wave Transformed

[Fa| Depth

- [W]L¥ Map Data

[Z]%= defaull coverage
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ol Make smaller wave grid using
o flow grid frame

=[] Scatter Data
- [A[3] scatter
Depth

- [#]L¥ Map Data - -
s w1 Right Click
Duplicate
Rename L e e v
Corvert R =[] Scatter Data q — 2115
Feproject. .. = E S[I;:EI“E:: 18.98
. o pc.::: / Right Click [~ 1e.01
- ,-'r't. 13.44
Zoom to Coverage [#]&5 default coverage i 0
Y Cons of ceroutcoc IR
Type r Delete 8.29
Duplicate g.72
Rename 315
Convert Y B
Repraoject. .. = -2.00
Metadata. ..
Zoam to Coverage /
e Models  k 10-Hyd Centetline
i 1D-HydCross Section
ADCIRC
....... F"DH ’
2 BOLS52D
- CEWAYE
Ep v (ZM5-Flow
CMS-Wave
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®

Coastal |

Make smaller wave grid using
flow grid frame, cont.

 Reduce size of grid
frame on bay side using
“drag” points

 (Generate a new Wave
grid using same
technique as for Flow
grid
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Basic wave parameters

= Wave grid uses spectral energy to force with.
» Information can be entered by bulk parameters
» Or directly from spectral output from a wave gauge.

= We will use only bulk parameters today.

cHem E@

-I-[»]L@ Cartesian Grd D ata
= [Z1FEH Flow
D50
Hard Battom

Depth

22 SMS 10.1 - [untitled.sms]

.g File Edit Display Daka | CMS-Wave Web Window Help

Spectral Energy

Mest arid

d Manings} Model Conkral, ..
Cle_rannings Maodel Check...

RFun CMS-Wave.,.
2. LA F Flow leannt T

Generate Spectra |

Import Spectra |

Select Spectral Grid...

Integration Plots

== Spectral Energy @
Spectral Manager Spectral Viewer
Create Grid |

Wiew: | Polar -

—
8 <X b @l

R
AR
SR

’2-::‘:&‘3\\\3“\‘\}&
i

™ Frequency
[ Direction
Help... Done
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Generate Spectra

Parameter Settings Angle Setting 1 Spectral Energy

Generation Methaod: |TMA [Shallows ' ater] ﬂ Projection:

Spectral Manager Spectral Wiewer

Create Grid | | Wiew: | Polar -
Import Spectra | Export Spectra | @&: q {; @ ;;‘,':

¥ Feplace Old Spectia Gauge Depth: = Nespectral_ﬁfid Spectral Energy
Directional Spreading Distribution: 9 ety it o el 3 2 — 148
" ‘wrapped Marmal 0.001 m — 134
% Cosine Power " Specify for each spectium ::;i
— 0.89
.74
Spectral Parameters 059
Index  Angle [deq) |Hs[m] |T|:|[s] |Gamma |nn | 0.44
11 20.0 10 120 40 10 0.23
2 F 00 20 150 B0 18 — o

3

Select Spectral Grid...

Integration Plats

I Frequency
I Direction

Help... Diore
Irmpaort | Export 4
Help. . | Generate Cancel |

Tracking: [ = 0.420383; angle = 118.936735
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Questions?

Mitch Brown
mitchell.e.brown@usace.army.mil

601-634-4036
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