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Webinar Outline

B 18 June 2002 —Eiay 7
= Introduction to CMS (slides)

Overview of Documentation and
Workshop Material — Read it!

= Tips for preparing bathymetry
and other scattersets

= Tips for setting up and running
Hydrodynamics

= 19 June 2012 - Day 2
Initial and Boundary Conditions
= Salinity Transport

= Surface Roller

= 20 June 2012 — Day 3

» Sediment Transport

= 21 June 2012 - Day 4
= Numerical Methods
= Advanced Output
= Scripting

= 22 June 2012 - Day 5

= Debugging and Problem
solving

= Model Calibration
= Post-processing
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Focus of Workshop

Research & Development

= Not a hands-on tutorial (SMS experience assumed)
= Where and how to find documentation, tutorials, etc

» Theory and numerical methods
=  Model applicability
* Knowing when and when not to use CMS before you start.
= Interpreting results
* So the model ran, now what?
= Calibration
» “To reproduce nature you must understand it.”
« Designing cases or alternatives and making engineering decisions
* While keeping it real.
= Tips on how to setup, run, and analyize results
- Effectively:
 The end result is sufficiently correct or adequate for the purposes of the project
- Efficiently:
e The setup process is fast and without wasted time or effort

CHL =) 3
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CMS-Wave

Diffraction, Reflection, Run-up, Setup, Overtopping,

Nested Grids

Current, Water Level, Wave Height, Direction, Period,
Morphology Change Dissipation, Radiation Stresses

Wave Generation, Structures (breakwaters, jetties, groins, etc),

| |
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Hydrodynamics ( T o [ Sediment
\ Tide, Current, Wind, River ) TraﬂSpOFt
{
1 CMS-Flow
\ 4

{ Morp_hology_ J‘W:J Salinity Transport ‘
Morphologic Constraints =

SMS

Research & Development

What is the CMS?
Integrated wave, current, and

morphology change model in the
Surface-water Modeling System (SMS).

Why CMS?
Operational at 10 Districts
Validated with real applications

Robust and user-friendly
Practice-oriented:

1 year simulation ~ 1-3 days on PC

Types of Applications
Channels: Deepening, widening,
lengthening, realigning
Jetties: Lengthening, raising, rehabbing
O&M: Placement areas — berms, wetlands
Processes: Navigability — waves and

currents; Environmental — circulation,
and sediment transport
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ERAC - Coastal Modeling System

Research & Development

. g
Expartng the borom fricion dataser Aval | ab I | It

xpa ati: t project

dlterma darass types suchs

 Comes with SMS installation package

* CIRP website (under Products)

« CMS is Free, interface is relatively
inexpensive

Coastal Modeling System
Overview, background and capabilities
Alex Sdanchez

Research Hydraulic Engineer
Coastal and Hydraulics Laboratory

-
Engineer Research and Development Center (4
May 20, 2010

US Army Corps of Engineers

Documentation

« Several TR’s, CHETN’s and journal papers
e — e - R o CIRP Wiki
http://cirpwiki.info/wiki/CMS
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 New Tech Report will be available later this
T summer

Coastal Modeling System

soarch Morpholegy Change
Wave & Tide - = =
driven current
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Goastal inets Fiesoarch Program

s e | Training and Support (Free)

Pichsins . Krous, Nobuydh Or, Magnus Lirson,
Binen Camenan, tang Manson, Ty Wamssey, 30

e — * Tech Transfer Workshops (32 since 1997)
e « Additional workshops by request

* On-site training

e Seminars

o Step-by-step instructional material
 Webinars
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http://cirpwiki.info/wiki/CMS
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ERIC -, Scales of Coverage

Research & Development
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CMS-Flow Key Features

= Finite Volume Method
= Conserves mass Wave &
= Stable
= Accessible

= Coupled with spectral wave
model (CMS-Wave)

= Wave-current interactions
* Inline sediment transport and 4:

'de'?' Measured
drrven current :

!0.75

morphology change Calculated [loso

e — 0.25

- Non-equilibrium sediment 0 =h

Transport model (NET) =y

= Nesting capability o
= Tide, river, wind, atm. pres.,

forcing

» [ntegrated Particle Tracking
Model (CMS-PTM)

LLC 7

Coastal and Hydraulics Laboratory




r
:
s

3
2

3

R
5
5
Q
3

[

e
=Y
K

Flow

CMS

s
§
3|
H
E
s
&
E
]
H
H
s
:
)
H

A
&
o
il
iy
7
7
ey,
"
ey

it
it
ot
27
i

i
gt
i

’rllfr;r
i
u'm:m
B

oryt
.":.',m

i
%”If;
e
ALk
i
L
"0

7
i

i
ur;':,”"i"ﬁ,m

m:,f,
T
o

i

nyy
-’Ia"fq-mlt:a
0"':1,,””::,::::::::,
2, 71""'5’%"'3"'

iy
lllfl
wﬁa'.
%

%

%

e
L7y Qﬁh!!bhnhn a--ﬂ ey iy
ln--_-$.es§.a..~a.§.

L7 g 7

S-«u..rnugs

n.hnnunu.

i

s

L7
2%
0..

A

5

y,
o

L%
B

!
s§§§§§
~.- E-\s\ess\quhﬁ

7

i
i il

5

4

#:

§
§§\ 7
i
\w\\\\\

i

T

S
S

.
Carte
form

tup
o
Eas

JELTEE
uni

d opt
Non-

Gri

St
.§§§§§

e
.‘.§~s§

~.§§e
é§§

25 77

e
QQQQ
QQQQ

s
us...uau

ary o,
Lot i f

i

i
i
‘mﬁm@ﬁa
i

i

s

E$
s\s\\\\
ses.“s\.w\. o
ot
g g
.

o
%5#&333
\..e..ssse
g&ﬁu&w
i i-#
Q\h\b@
...sas
i
o

iyt

7

i
e
i
;&ﬁ.{.\
e

:

i
i i
E\s\- \\\\.ﬂ
i

o

7 s,
7 o
...%......ﬁ

i

A

X b
Q“bum““\msﬂh Q!Q.b
S.iuﬂu

75
2

oy
Ioiy

ll'l'
i

¥y

lex
o
tan

104
ions
on
Iver opt
Y
| SO

op
lesc
Te

i
3_§.§s is_ss...
§§s§§
.§..§.$§.§.
G

7
i
o

i
it

b
G g

i

2
0{'
bb.
-.h.#.
!Q....'
#e... .%-nc%-n

AZ

g L7
oy
%
L iy,
L

@
o
i
&w\ina

i
i
T
a
i

“

i
:‘5’,7,;;' 2
e
i
i
"ff:/lf;l
i

‘l:,’;l%Z

A
Lt

2

t«»’ﬂ’"‘fa

A7 :zl,;m,’
o 'llflfl

oy,

2%

A
-y

AT
"f
.0-.
,%'3'551»":2
e ’"

ry g

g

2
%

ble

I

Eff

ik
g

A
%\tﬂh
o

it
s
il

o
n_ it
No

e

7
"

il

":;’i’” """"'
Y z";;";,g"l

‘l

by

n gri
la ’

el

7

L
e e
‘St%
:m-

7
ik

7

7
il

m #
-ter
ong

W1

| flo

da

=
ology chang
lo

morpho

IC

Impli

L
'y

2

L7

L

A
Ig?"l!,'.

~10

tep
Al

S
time

min

Expl

ing,

ICIt:

ICa
SUSET
Sup

ng,

Jleeon

step
e
im

t
C L
=1 Secesslng
ra
Pa
|

ing
op
lesc

Te

grid

1
304660797
540

]

1) 5

0, 4 5403HEEITIT

60,

ES 4
o

19,1

138

18



$

= Sediment transport models
= Equilibrium Total Load (Exner equation)
« Eq. Bed Load + AD Suspended Load
= Non-Eq. (AD Total Load)

= Sediment transport formulas
« Lund-CIRP
« Van Rijn

BE - Sediment Transport: Key features

A
)
f§ 2
G
& =
.0 %
& 3,
arch & Developi

Rese. ment

r..____ X
g \'\ Pensacola
\Pass, FL
3: Channel Infilling, ~700,000 cu m

= Watanabe ..!,; wwwwwwwww

= Soulsby-van Rijn I
= Hard-bottom
= Avalanching |
= Bed slope influence on bed load PO E';S‘g 0\
= Multiple-sized sed. transport = .
CHLE 0
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CMS-Wave: Key Features

= Shoaling, refraction,
diffraction, reflection

= Bottom friction
= White capping =
= \Wave breaking (4 options)
= Wind generation

= Wave-current, and ANV
wave-wave interactions

= Transmission, runup and |

overtopping |
= Muddy bottom SRR
= Automatic grid rotation o

= Non-uniform Cartesian grid
with nesting capability

= “Fast Mode”
CHL @ 10
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CH

Coastaland H

New features LA u\\
- Telescoping gri TR

scoping grid L
= Multiple-sized sed transp e\ o, Y
- Surface roller t %}{ﬁ
« Wave-averaged formulation /

« Cross-shore sed transp w - %

e CSHORE & Lund-CIRP
6 Journal papers
5 Conference papers
2V&V TR’s
6 WIiki-TN’s
1 PTM CHETN = =
2 CMS & 1 ADH Works e &
Physical experiment
R&D in graded sediments

L]
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Provides benchmark data
sets and performance with
which to evaluate other
coastal models

Applies unambiguous criteria
In evaluation of model
calculations via goodness-of-
fit statistics

Provides a go-by for
applications to similar coastal
projects and problems

Identifies areas for future data
collection and research

Data and draft reports will be
posted on CIRP website

Elevation, m

'. Verification and Valio

|D50 (mm)

ation Reports

«Shark River Inlet, NJ /& :
03 7 . / _ .. / ja .
o
Time=0hrs
i . 18
416 d
08t Y
14 e
412
s
410 "™
04t 18 o
15
02 T -"-1
O I N R e E e %
0 10 20 an 40
Distance, m

6

7

8
0

20 40 60 80 100 120 140 160

Transect Distance (m)
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Workshop Material

Research & Development

= CMS-Flow data folder (same as workshor

/> CIRP Products - Windows Internet Explorer, EI@|E|
OO - [ e TEEIE o
File Edit Wiew Favorites Tools Help x %CDHVEH = ESEEC': x & snagit E )

G Favorites | 5% Q) ATAT Client Entry & -

55 | = | & M3 - CIRPwiki | (€ CIRP Products x | - 8 | e v Page - Safety v Tools v g~ ”

ons Tech Transfer

wiki CIRP Search n

18 - 22 June 2012 - Advanced Topics for CMS

Workshops ¥ 16-18 October 2012 - GenCade

Meetings 3
ase Past Webinars

11 -15 June 2012 - Coastal Modeling System Basics
Coastal Modeling System (CMS)

erical modeling system for simulating waves, current, water level, sediment transport, and morphol
is on navigation channel performance and sediment exchange between the inlet and adjacent bea:v

m~ AR b Trmremn Miadrindts e GmAdisndei s Fme ssmm mem mmamiFin mmmims s rimes adoaAian

£ *
2. Done E7 ";_g Local intranet ¥q - | 135% -

cl-n. 13
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Draft CMS User Manual

Research & Development

{= CMS - CIRPwiki - Windows Internet Explorer

@\':/ b |§. arry. il V| | X |-'."' P s
Fle Edit Yew Favortes Tools Help x @gconvert - PRselect | x (@ sneot B &
i Favortes | 505 Q) AT&T Client Entry £ <
22| - | @ httpjicirp.usace army.milfw... | @ CMS - CIRPwik x| B v B) - ) @ v Page- Ssfety- Took- @-
¥ COUMOTTONT DEU ToaT Hiis e LCddy Viscosity o ~
AD Suspended load * Atmospheric Forcing Workshops
. ;‘;‘:;ﬁjﬁ ?:’;::;O”r't"b””m * Wave Forcing e New Orieans CMS/CPT
o Sediment Transport * Sediment Transport Workshop 2010
Formula e Total Load Equilibrium Downloads

Sediment Transport

e« Surface Roller e Draft CMS User's Manual, Last

® Equilibrium Bed Load Plus Updated June 16, Emg
e Salinity Transport AD Suspended Load

o = Utilities | M5 UsersManual 061612 pdf
e Structures . Tota.l load Non-equilibrium  J US Eastern North Pacific Tidal
« Waves Sediment Transport Constituent Database
& Hard Bottom
e Governing Equations « Variable D50 Dataset e ENPAC Database @ - 86
e Diffraction MB —
) ) & Multiple-sized Sediment )
» Wave-current interaction Transport (Advanced) ® ENPAC Technical
) Report
) g??sp l:lfg by HOMEN o saiiniy Transport e US Aflantic/Gulf of Mexico Tidal
MS-Wave
) * Boundary Conditions Constituent Database
* Model Angle Conventions e Initial Condition a2
2| httpsficirp.usace, army . mil CIRPwikifim ages/3f9f/CMS_UsersManual_061612 . pdf ‘:gLocal intranet 3 - | 135% v

http://cirpwiki.info/wiki/CMS
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Research & Development
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» Coastal Structures Management, Analysis, and Ranking Tool (CEMART)
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Engineer Research and Development Center
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+ CMS Tutorials

» Related SMS Tutorials
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) CIRPwiki Forum, - CIRPwiki - Mozilla Firefox
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» Test Cases
= Applications

o Previous Projects

CIRP Wik

Research & Development

= 183 Content Pages
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Inlets Online
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. Recommended Software and Hardware

= Decent text editor such as Textpad, UtraEdit,
NotePad++, etc.

« For viewing and editing large ASCII files

= HDFView
= For viewing and editing XMDF files

= Matlab or Octave (free)

= For pre-processing, post-processing, data analysis, and
visualization.

= Excel is ok, but don’t use it for everything (yes you)
= Good computing machine
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Questions?

Alejandro Sanchez
Alejandro.Sanchez@usace.army.mil
601-634-2027

Thanks to the CIRP team and developers:
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