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Introduction

* Model Theory

— Governing equations

— Wind & friction coefficients
— Grid definition

— Courant stability condition

« Parameters & Boundary Conditions
— Grid input information
— Model control: settings & parameters
* Run options
» Output options
« Parameter settings
— Boundary condition input
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Wind Drag Coefficient

 Wind drag [ K jz C,, = drag coefficient
coefficient, 10 — W, = 10 m wind speed
Hsu 1988 14.56 = 2In W, k = von Karman’s const
_ 10 1/7
* Wind speed W, =W.|— Z = height above surface
scaling \ Z W, = Z m wind speed

90 (from North)

 Wind direction

convention +— 0 (from East)
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Bottom Friction Coefficient /Al

* Bottom friction
coefficient

 Chezy
roughness
coefficient

C, = bottom friction coefficient
g = acceleration due to gravity
C = Chezy roughness coefficient

R = hydraulic radius
n = Manning roughness coefficient
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Courant Stability Criterion Al

At &= Courant number
« Courant number E_, = | — u = shallow-water wave speed
AS At = time step

AS = cell dimension

* Practical application

AS
of model Al < 0‘757

« Maximum time step dependent on
hydraulic regime
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Grid Definition

Staggered rectilinear grid

Water level calculated at
cell centers ije

Velocities calculated at T
centers of cell faces j Ay, U eM; eU._.

Centered finite-difference l
algorithm (except for v
advection, which applies |+
upwinding; higher-order
scheme in progress)

j*1

i-1 [ i+1 X
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Grid Development

 Domain & discretization
« Bathymetric data
 Manning’'s n

— Spatially variable

— Dependent on properties of
material

o Latitude

— Coriolis calculation

— Spatially variable or
constant

— For no Coriolis, set latitude
to zero
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Model Control

Parameter x|
Optional Input Files

Sett| N g S I™ Iritial Canditions File =
I Wwfind File _I ditid Cantral... |

R u n O ptl O n S W Time Specification File Far Yector Plat Output J Example_W.m2t Chooze Time... |
¥ Time S pecification File For Global Elevation Dutput J Example_E.mz2t Chooze Time... |

TI m e CO n tro I Hot Start File Prefix Tirne to Wiite Out

St t' t t [+ Swirite: Hot Start Cutput File {1m2stesr {25.0 .
p Output Files File: Prefix Output Control |

specifications W Giohal sy (2 [averide? —__
¥ Global Elewation [*m2s) [waveTidez : Tidal Constituerts. . :

G I O ba I O Utp u t Sediment Transport R adiation Strezses

[T Calculate Sediment Trarsport [T Include STwWaYE Radiation Stresses

S p e lel Catl O n S Global Bottam Change Prefix [*.m2z) I STwANE Input File _I

. Time Step Size (sec) IDD— R adiation Stress Input File _I
Hot start option
Help | ] I Cancel

Tide forcing -
option

Parameters. .. |

Time Contral... |
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Parameter Settings & Run Options

Research & Development

Atmospheric parameters

— Anemometer height, typically 10 m W S
— i i i Anemometer Height I'I 0. M
Density ratio, typically 0.0012 S =
d Latltu de Latitude Throughout Grid
. . . % Cell-5pecific Latitude
— Constant or variable over grid | O Aveisgelaitide  [70
« Continuity equation ———
omentum Equation
° Momentum eq uatlon i W Include advective terms
. [T Include miing terms
— Advective terms _ _
Wwietting and Dirving
— Mleng termS ' ¥ Allow wetting and drying
. . g Depth to begin diving cell: ID.EIE m
« Wetting & Drying
Hel ] Canicel
— Enable i |
— Depth at which cells are treated as dry
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Time Control

Start date & time
Length of simulation (hr)
Ramp duration (day)

Time step (sec)

— SMS has option to
compute max time step
based on Courant condition

— M2D requires time step
smaller than calculated
max

X
; —
Start D ate: RA3042002 =
Start Tirne: 12:00:00 &bk ﬁ
Sirmulation Duration:  [48.0 hirs
Famp Duration: 04 days
— Time Step Size
Compuite | II:I.E e
Help | ] I Cancel
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Station Output

]
* Variable or egn term output Tine S g i
Prefix for Time Series Files: IStE'ti':'r"TS
—_— F | I e n a m e p reﬂx Time Bebween Output File ‘afrites: |1 200 FBC
. . Select the Files to be ‘Written Qut:
- Tlme |nterva| fOr OUtpUt v U Output [T #-Momentum Advection U DD,
. W W Output [ “r-Momentum Advection U DD
_ Varlables Or te rmS to be v ET& Output [ -tomentum Advection ¥ DUDY
ertte N [T UDETAMDH [ *r-Momentumn Advection ¥ DVDY
[T W DETA/DY [ ¥ Bottom Friction
° FIOW rate Output ™ ETADUMDX [ ¥ Bottom Friction
) ] [T ETADVADY [ X'Wind Stress
— File name prefix ™ ¥ Wind Stress
— Time interval for output Flow Rate Duput Files
p Prefis for Flow R ate Files: IStatiu:unE!
_ Tirne Between Output File \a/rites: | 3600 ZBC
Q, and/or Q, output _ oWies: |
Select the Files to be ‘Witten Out;
W'  Direction I 5 Direction
Help | ak I Cancel |
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Tidal Constituent Forcing

 Header line
— Text description, 1 line

« Select constituents for forcing
— Constituent
— Specify amplitude
— Specify phase

M2D Tidal Constituents x|

Tidal Constituent Header

M arne: |

[~ M2
[ 52
[ W2
[ k2
K

[ o1
[ k4

[ ME

Specifty Tidal Constituents to Farzce 'With

Local Amplitude  Phase

[01344  [147.2
jo.ozze 1750
joozez 1260
| 0.0081 [174.5
foosra |2833
0.05 294 1
foooaz  [130E
jooo3r 1306

Help |

Cancel |
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Water level, u, v

Times for global
output

— Constant or
variable time
increments (hr)

— Time increment

generator in SMS
Global output file
prefix

Global Output

MzD Model Control %]

Optional [nput Files
[ Initial Conditions File
™ “ind File

¥ Time 5pecification File For Vector Plot Output

W Time Specification File For Global Elevation Output _|| Example_E.mat Choaoze Time... |

Wind Comtrol...
__I| Example_* mzt Choose Time. .

Hat Start File Prefix Time to 'wiite Out
FParameters. .. |
W “white Hot Start Output File |1m2$teer 25.0 bir.
Time Contral... |
Output Files File Prefix D Carfual., |
v Global Velocity [ m2v] I'W'a\-'eTide2
W Global Elevation [*m2s) IW’aveTide2

Sediment Transport

[T Calculate Sediment Transport

Global Bottom Change Prefix [*.mzz] I STWwAYE [nput File _I
Tirne Step Size [zec IEI.EI R adiation Stress [nput Fils _I

R adiation Streszes
[ Include ST'WwWAVE Fadistion Stresses

Help |

(] I Cancel |
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Hot Start & Initial Conditions Ak

 [nitial conditions
file:
— Hot starts
— Numerical tests

 Save hot start file
— Saves at 1 time
— File name prefix

MzD Model Control %]

Optional [nput Files

[ Initial Conditions File

| Wind File
¥ Time 5pecification File For Vector Plot Output

W Time Specification File For Global Elevation Output

_I Wind Comtrol... |
J E xample_* mzt Choose Time. . |
J Example_E.m2t Choosze Time... |

Hat Start File Prefix Time to 'wiite Out
FParameters. .. |
W “white Hot Start Output File |1m2$teer 25.0 bir.
Time Contral... |
Output Files File Prefix

v Global Velocity [ m2v] I'W'a\-'eTide2
W Global Elevation [*m2s) IW’aveTide2

COutput Contral... |

Sediment Transport

[T Calculate Sediment Transport

Global Bottom Change Prefix [*.mzz] I
Time Step Size [zec) IEIEI—

R adiation Streszes
[ Include ST'WwWAVE Fadistion Stresses

Help |

(] I Cancel |
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Wind & Wave Forcing

* Wind forcing =

_ Flle Contalnlng Optional Input Files
. . . [™ Initial Conditions File _|
times series of wind ™ wind File [ /ind Corroll,_|
S peed & d | re Ctlo n _|7 Time Specification File For Yectar Plat Output J E xample_* mzt Choose Time. . |
. ¥ Time Specification File For Global Elevation Dutput J Example_E.mat Chooze Time... |
« Wave forcing
Haot Start File Prefix Tirne ko white Out
. . _ _ Parameters... |
—_ U Se th IS d |alog W “white Hot Start Output File |1 P |25_|j br .
. . Time Contral... |
when not invoKki ng Output Files File Prefis
COutput Contral... |
Stee rl n g M Od u Ie v Global Velocity [ m2v] I'W'a\-'eTide2
. ! W Global Elevation [*m2s) IW’aveTide2
wave stress file
| d t Sediment Transport R adiation Streszes
a rea y p rese n [T Calculate Sediment Transport [ Include ST'WwWAVE Fadistion Stresses
_ Pa ra m ete rS Global Bottom Change Prefix [*.mzz] I STWwAYE [nput File _I
Tirne Step Size [zec IEIEI— R adiation Stress [nput Fils _I

automatically set
when using Heb | [ ok | corcel |

Steering Module )

Coastal Analysis LLC




Wind Forcing File

 Time series of wind Time Spd Dir
speed & direction 00 56 290
— Elapsed time (hr) 1.0 43 300
_ Speed (m/sec) 20 35 39.0

* Positive value 30 3.0 37.0
4.0 3.5 47.0

— Direction (deg) 50 3.8 46.0
— Time increments can 60 3.6 37.0
be variable 70 11 320
: : : 0 (from North)
* Direction convention
— 0 deg from North
— 90 deg from East

— M2D changes to +— 90 (from East)
model convention
internally

8.0 22 247.0
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Water Level Forcing Files /Al

Time WL
 Single time series of water level 0.000 0.0481
. 0.096 0.0478
— Specified for 1 or more boundary cells 0102 0.0401
— Elapsed time (hr) 0.288 0.0494
— Water level (m) 0.408 0.0502
. 0.504 0.0515

— Referenced to same datum as grid

0.600 0.0527
— Time increments can be variable 0.696 0.0526
0.792 0.0507
0.888 0.0489
1.008 0.0470
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Example

Baffin Bay, TX

v
AN

ent

Forced w/ time
series from Bird
Island gauge

Forced w/ time
_ series from
Yarborough gauge
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Water Level Forcing Files

Multiple time series of water level

Same format as single time series except >1 column
of water-level values specified for each time stamp

Elapsed time (hr)

N columns of water level (m)
Referenced to same datum as grid
Time increment can vary

Water-level boundary values extracted from larger
model apply this format
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Forced w/ multiple
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Flow Rate Boundary File /Al

« Time series of flow rate

- Time Q

— Specified for 1 or more boundary cells —
— Elapsed time (hr) 50 50
— Flow rate (m3/sec) 10.0 5.0
— Flow rate given is specified to each 15000
cell in the cell string 22:0 :z

— Time increments can be variable
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Wind-Forced Water Level & Current
Grand Cayman Island

P s e
AAAAALS
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,m
0.011
0.009
0.007
0.005
0.003
0.001
-0.000
-0.002
-0.004
-0.006
-0.008
-0.010
-0.012
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