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Objective

®

= Deliver to engineers’ desktops integrated
advanced models that can be used as a practical
engineering tool for coastal shoaling and erosion
problems in reduction of O&M costs.
» Integrated: All relevant processes, models efficiently
coupled together
» Practical: PC-based, user-friendly interface, fast, robust
and accurate

» Deliver. Manuals, tech reports, journal papers, Wiki,
workshops, phone help, etc.

Coastal Inlets Research Program Technology Transfer Workshop



®

CMS-Wave

Diffraction, Reflection, Run-up, Setup, Overtopping,
Wave generation, Structures

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

CMS Overview

Waves, Tide, Wind,

Wave
H Info

L Hydrodynamics

v Sedlment
iver, Current
Tra nsport
CMS-Flow
Other Processes Morphology
Weirs, Culverts

Morphologlc Constraints

Unstructured grid, several sediment transport formulas,
fast, channel sedimentation, inlet shoals

Since 1997...

» 32 workshops

» Districts can
iIndependently run
the CMS!

Advantages...
» Robust
» Physics-based

» Integrated SYSTEM
» In SMS

» User-friendly

Coastal Inlets Research Program Technology Transfer Workshop



CMS-Flow Key Features

®

Finite Volume Method

Wave &

» Conserves mass :
driven curfent

» Stable
» Accessible

Coupled with spectral wave model
(CMS-Wave)

» \Wave-current interactions

Inline sediment transport and
morphology change

» Non-equilibrium sediment Transportt
model (NET)

Nesting capability

ide  Measured

0.75
050
0.25
0.00
0.25
0.50
0.75
-1.00

WSE, river, wind/atmospheric pressure
forcing

Tidal constituent forcing (NEW)

Coastal Inlets Research Program Technology Transfer Workshop
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Hydrodynamics

®

Included terms for the depth-averaged shallow water
equations in Cartesian coordinates

Depth - averaged current velocity
Total water depth
Still water depth

Coriolis
Turbulent eddy viscosity

Water surface elevation Bottom stress (including waves)
Gravity Wave stress (forcing)
Atmospheric Pressure Wind stress

Precipitation / Evaporation

Coastal Inlets Research Program Technology Transfer Workshop 6
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Nested Grid Capability

Extracted U,V|
& WSE

Depth, m
14.00

1233
10.67
800
733
567
4.00
233
0.67

190 M Tidal Datak

i L O S ———————
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CMS-Wave: Key Features

®

» Shoaling, refraction, diffraction,

reflection
= Bottom friction wave
g Wh |te Cap p| n g deep water » shallow water v surf zone | wave run-up - i Efvertopelng

l ]
have run-down |

= Wave breaking (4 options)
= \Wind generation
= \Wave-current, and wave-wave

interactions % b

= Transmission, runup and
overtopping

= Muddy bottom

Roughness %/IWavewall
7

i

|

|

| elements

|

|

| \\k
|

‘4’
[
|
|
|
|
|
|
|
|
|
|
[ |
|

!

3

= Automatic grid rotation

= Non-uniform Cartesian grid with
nesting capability

= “Fast Mode”

h
N e e

-

t landward

foreshore Seaward slope icre
slope

“
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Wave Run-up

Nearshore Foreshore

A
v

,/ R
//_} ,—ff;::-
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e 07 23 ¢
et = o 12
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gﬁ + 15t01:30 . &0
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Wave run-up: rush of waves up a slope or 8 R S
(1} ¢ + ¢ o o 4t N
structure oY TR
i R e
. £ 03) o o +#+0%i
Two-percent run-up, R2 : the vertical up-rush & "oy &L
- o o tﬁ%# S
level exceeded by 2-percent of the larger . o
run-up height % e
01 “ ', )
Ahrens & Titus (1981), Mase & Ilwagaki (1984) . i | | | | | |
~ i 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
400 Iaboratory eXperImentS Measured 2% Exceedence Wave Runup, R2 (m)
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Wave Height Hs, m

(=]

Wave Period, sec
L= % T - = I = -]

Wave Direction
zZ m »w =

Wave Generation
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= Sediment Transport: Key features

= Sediment transport models .
» Equilibrium Total Load (Exner equation) | = —
» Eqg. Bed Load + AD Suspended Load e o s & =
» Non-Eq. (AD Total Load) = H*
= Sediment transport formulas oF \\Pensacola
\Pass, FL
» Lund-CIRP 2 Channel Infilling,~700,000 cu m

» Van Rijn

» Watanabe

» Soulsby
= Hard-bottom
= Avalanching
= Bed slope influence on bed load E!lrslg i\

= Multiple-sized sed. transport (NEW) |, R

|m Behatsqy Shangs imi
]

[
—
pRLLLZoELl
2RERESRSS
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Parallel Processing (Explicit)

®

» Explicit CMS-Flow parallelized using OpenMP

- Ideal for multi-core machines
» Implicit parallelization starting using hybrid MPI and OpenMP
» Purchase quad and dual-quad PC’s!

Serialrun time
Parallel run time

speedup=100

Speedup for CMS-Flow using multiple processors

Humboldt Bay, CA
~ 50 k cells

*%*

Speedup (%)
AN
3

= Hydro + Waves

| | | | |
6 8 10 12 14 16

Number of Processes (threads)

o
N
SN

Coastal Inlets Research Program Technology Transfer Workshop 14
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Documentation

= CIRP website

Find us on
Facebook

Home Products Publications workshops Wiki CIRP

CMS Inlet Reservoir Model RMAP SMS SBAS Other Products CPT - Coming Soon

Coastal Modeling System (CMS)

The Coastal Modeling System is an integrated 20 numerical modeling system for simulating waves. current, water level, sediment
transport, and morphology change at coastal inlets and entrances. Emphasis of the CMS is on navigation channel performance and
sediment exchange between the inlet and adjacent beaches. A key objective of this work is to develop, test, and transfer the CMS to
Corps Districts and industry for use on specific engineering studies. The models CMS-Flow and CMS-Wave are included and linked in
the CMS through a Steering Module developed within the Sufacewater Modeling System (SMS) version 10.0 and higher.

Select a tab below for more information on a particular model.
CMS-Flow

CMS-Wave | Other Tools

Version Release (chronological. latest first

CMS-Flow - 3 75 (rev_ 2) - Movember 2009

Interface - Sufacewater Modeling System (SMS) version 10.1.

Parallelized with OpenMP **- user can now specify an additional card in the parameter file, OPENMP_THREADS, that
defines the number of processors to be used on their computer to assist in the execution of the simulation.

2d Salinity Transport - user can specify global salinity default and salinity concentration at all forcing cellstrings.
Variable grain size (D50) - user can specify grain size zones for sediment transport runs.

NET Speed improvements

Various bug fixes and improved stability.

Fixes to bottom friction due to waves.

= \Wiki Website

navigation

= Main Page

. Coastal Modeling
System

CIRP publications
CIRP products
CIRP Event Horizon
Help

links

CIRP Wehsite
CHL Website
USACE Navigation
Gateway

= Aguaveo Website

wiki resources

= Users Guide

= WediaWiki FAC

= WMediaWiki mailing
list

search

toolbox

2 AMlex mytalk mypreferences mywatchlist my contributions  logout [y ~
page discussion edit history delete move unprotect watch

Main Page

Information on CIRP and online help for all CIRP/CMS
products.

About the Wiki

The CIRP Wiki is an online help database for CIRP information/publications and CMS modeling software. This wiki is
meant to be a main resource for CMS users. For any Wiki issues, please contact Mitchell Brown E3.

Welcome to the CIRP Wiki

Note that the CIRP Wiki does not follow exactly the same concepts as the Wikipedia. An important difference is that it is not possible to edit
anonymously. All contributers have an identity, allowing discussion to take place between those submitting articles on similar subjects. This
also promotes informed debate, should differences occur in the interpretation of information. Additionally, ssme pages are only editable by
CIRP team members and not the general public.

Coastal M

ng System (CMS$) Related Pages

CMS Overview

CMS-Flow Model
CMS-Wave Model
= CMS Publications

Other Links

= CIRP Products

= CIRP Website &

= CIRP Event Horizon &8

= Aguaveo &

= Surface-water Modeling System (SMS) Wiki &@

[ —J_v

http://cirp.usace.army.mil/

http://cirp.usace.army.mil/wiki/

Coastal Inlets Research Program Technology Transfer Workshop 16



@ Coastal Modeling System (CMS)

Questions?

Mitch Brown Tanya Beck
mitchell.e.brown@usace.army.mil tanya.m.beck@usace.army.mil
601-634-4036 601-634-2603

Coastal Inlets Research Program Technology Transfer Workshop i
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