Hol STWAVE
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What does it do?

« STWAVE simulates
— depth-induced wave refraction and shoaling
— current-induced refraction and shoaling
— depth- and steepness-induced wave breaking, diffraction,

wind-wave growth
— wave-wave interaction and whitecapping that redistribute and

dissipate energy in a growing wave field.

 Provides an easy-to-apply, flexible, and robust model for nearshore
wind-wave growth and propagation.
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Use and Assumptions
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Why is it needed?

To describe quantitatively the change in wave parameters (wave height, period,
direction, and spectral shape) between the offshore and the nearshore (typically
depths of 40 m or less).

In relatively deep water, the wave field is fairly homogeneous on the scale of
kilometers; but in the nearshore, where waves are strongly influenced by variations
in bathymetry, water level, and current, wave parameters may vary significantly
on the scale of tens of meters.

Model Assumptions:

a. Mild bottom slope and negligible wave reflection.
b. Spatially homogeneous offshore wave conditions.
c. Steady-state waves, currents, and winds.

d. Linear refraction and shoaling.

e. Depth-uniform current.

f. Bottom friction is neglected.

g. Linear radiation stress.




Model Input / Output

Model Input

[ Model Parameters ]—D

[ BEathymetry

—

Incident Wave Spectra
Wind, and Water Levels

[ Current Fields
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Model Output

>[ Selected Wave

]

'[ Selected Wave

Fields of Wave Height,

Period. and Direction

Fields of Radiation
Stress Gradients

.[ Fields of Breaker Indices
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Spectra

Parameters




CEDAS - NEMOS :

STWAVE opening configuration screen
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NEMOS - [STWAVE1] g@@
- 8 x

[ File Window Help

DlEE@ &2 |0

o .

Title-of simulation

Simulation Title: | Title of Simulation

W Wind 5ource Terms Applied

~'wind 5 pecifizations

* Constant Yalue for Simulation: (Local Polar Corvention) ID.D

mes ]D'D ° d o °
™ Waries With Each 'wave Event: Wln& Sp eCIﬁcatlon

~‘wiater Level Specifications

* Constant alue for Simulation; ]DD— m . N
 Waries With Each 'Wave Event: Water level Sp eCIﬁcatlon

Current S pecifications

{* Canstant Current for Simulation

7 Varies With Each Wave Event: Current ﬁeld SpeCiﬁcation

4] » ', Configuration £ Files |
For Help, press Fi m [ [Friday, January 3, 2003 [11:31:11 AM
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Files Screen
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MEMOS - [STWAVE1T]

[ File ‘Window Help
D=\ El@| =2« e

Fick Filename Filename

Configuration: UMSAVED Conﬁguration file
| Clear | Spatial Domain file (from GRIDGEN)
| Ciear | Spectrum file (from SPECGEN)

| Wind information file

| Water Level file
|
|
|
|

Spatial Domain

Spectrum File

Cumert Fils Clear | Currents file (from GRIDGEN)

Field File Clear | Field file - results stored as binary file
Station File Clear | Station file (from GRIDGEN)
Printout File Clear | Print file - examine results — text form

| Output directional spectral wave information to the station file

[ Dutput radiation stress terms Output OptiOIlS \/‘-

[ Output wave breaking indices




STWAVE within CEDAS
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Topics:

*  Create a grid and specify “stations” for later gage analysis

Prepare wave data for use in WSAV and SPECGEN

Analyze wave data and produce a “permutation” file for use in SPECGEN
*  Run SPECGEN to produce boundary conditions for STWAVE

*  Run STWAVE and visualize results
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STWAVE / GENESIS Axes Relationship

Research & Development

GENESIS coordinates in STWAVE local
system are:

X.=DcosH

+ GENESIS grid
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STWAVE origin in Eastings /
Morthings

are GENEZIS shoreline point coordi-
nates in Eastings / INorthings

GENESIS origin in its local system

azimuth of STWAVE grid
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Building a Grid
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STEP 1: Bathymetry data are imported into GRIDGEN - File JR bathyxyz.txt
as Local. The grid is [EESETEETE pEIE |

[ File Edit Random Points  Wiew ‘Window Help ===l
constructed by manu-| olzmia| s(2)e+[F|6[s
ally specifying the h sleo)y ] o|AERBES:] +| -] V= Q| o

. . . ~ Model Indices 21X
same origin coordi- L it Tope
g S (ol D:Ilt:aX.-’DeltaY
nates, axes length, - Coordinates € Mum ¥/ Hum'y Cancel |
and azimuth as e o |
; ;.303091 E4.35 o |25— Help
Shown Hdzimutty 0,00 or =
# Paints: 72638 ¥ Manually define region
Uik fetse — Riegion Diefinition
bR 739885.841
Y 4338143.85
B |15?5
The grid could hav O o
° Zimth: ]
been constructed grhphically =
Reset Defaults |
| hom [
For Help, press F1 ’_W l_ |Friday, December 6, 2002 |ID:45:D4 am

ctfstart| ) CACEDASZO1F | & pocument - wordpad ||. NEMOS - [Grid Gener... Wicrosoft PawerFoint - [. . | « 523 1046 AN




Insert Shoreline Points
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NEMOS - [Grid Generator3] 181 ﬂll
[] File Edit Random Painks View Window Help 12| =l
s = IR L S JE -1
wlelo | e ARmBEEe || VN al# @0
 Model Indices
I: a0
2.43
J. 148
1.34
— Local Coordinates
= 72500 0.26
Y. 3675.00 -0.82
Z  -T2B 1.90
W hzimuth, 26500 -2.99q
# Paints: 9472
. -4.07
rits: meters
-5.15
-6.23
-7.32
-8.40
-9.48
-10.56
[ [mom |
Plot shaded contours [ e | [Friday, December 5, 2002 [10:51:44 AM
115'5tart| 7 CWORKICEDAS|NewE . | Document - WordPad ||.NEM|:|5_ [Grid Gener... Microsoft PowerPoinkt - [... | <« §23 10:51 AM

Step 2: Import
File:
J57shorelineXY.txt




Create GENESIS Grid
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MNEMOS - [S_reach.grd] =] x|
1 File Edit Random Points Wiew ‘Window Help =] x|

NI K AEalE -
Step 3 I clelo el REBESeR] -] VX ol @0

— Model Indices
I: G4
22 2.46
' 25x25mecells .
r~ Local Coordinates
= 157500 0.23
Yo BZRO0 -0.80
z 20 1.88
e 25500 109 station points .
# Paints: 472
Lrits: rneters Selected pOlnt -4.05
by point o
y p 6.22
.31
GENESIS Origin sss
-9.48
-10.56
[ hue |
For Help, press F1 [ [mum | |Fridary, December 6, 2002 [12:57:44 FM

,rf;.'StartI 5 CHWORK\CEDAS e, .. | Document - WordPad “.NEMDS-[S_reach.gr... [E8] Microsaft PowerPoirt - ... | « 530 12:57 M




Create GENESIS Grid
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NEMOS - [Grid1.grd] _ =181 x|
I File Edit Random Poinks  Wiew  Window  Help =1=] =]
D@ & 22 E e

Step 3 hclelo | ofAnBBREEe || VW Qg @0

— Model Indices
I: g4

Cont’d |\ =

~ Local Coordinates

GENESIS Grid Specifications i x| 2.43

Easting of cell wall 1: [738430.68 1.34
Marthing of cell wall 1: |433?‘2?“| e E] | 0.26
s |25 [m) -0.82
F-aiz length: |2?EID [mn] 1.90
Contour depth at firgt station: |5 [mn]

-2.99

Stationz should be created every |1 nth point 4.07

A 1575.00
: 475.00

Cell wall 1 z 000
coincides with| x#smn 250
# Paints: 9472

Center Of WaV Urits; meters
grid cell

-5.15

Landward s
extent includes-:2
GENESIS axis::::z

Cell wall 1 06

GENESIS oridin
lies /2 dx awa

{rara |
Far Help, press F1 MUM | |Friday, December 6, 2002 [1:02:15 PM

1t.45tart| I COWORK\VCEDAS I New. .. | 5| Document - WordPad ||. NEMOS - [Grid1.grd] Microsoft PowerPoint - ... | « S 1:09PM




Automated Station Selection

NEMOS - [Gridl.grd]
[] File Edit Random Painks View Window Help

=&l x|
=121x

D= @ & 2% E0E

sl | eJARBBRESe| | -| V¥ QX 20|

— Model Indices

I: g4
2.43
Jo 48
1.34
— Local Coordinates
o 16575.00 0.26
Yoo 117500 -0.82
Z 000 1.90
wbzimuthe 28500 -2.99q
# Paints: 9472
; -4.07
|nits: meters
-5.15
-6.23
-7.32
-8.40
-9.48
-10.56
mUM |
Far Help, press F1 MUM | |Friday, December 5, 2002 [1:09:56 PM

lt'Startl ) CVWORKNCEDAS Mew. I Document - WwordPad

||. NEMOS - [Grid.grd]

Microsoft PowerPaink - ... |

« S 1:09PM
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Stations placed
column by column
according to a
depth closest to
selected depth

Points adjusted
by dragging
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Resulting Grid
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NEMOS - [Gridl.grd]
] File Edit Random Points  Yiew ‘Window Help

0||el@| &2 4]0l Step 4: Export
x| oA m REEEe]| || V[ lezl_&lul the wave model

= | SPD file (JCspd.nc)
| Station file (Jcsta.nc)

56

— Model Indices
I: B4
J 26

r— Local Coordinates

A 1575.00
Y 625.00
Z: 000

i And the GENESIS
| SPD file (JCGENspd.nc)

®oAzimuth: 255,00
# Foints: 9472

Lnits; meters

For Help, press F1 MM | |Friday, December €, 2002 [1:11:59 ]
cF_'Start| £ CAWORKICEDAS Mew. .. | Document: - ‘WordPad “.NEMDS-[GridJ.grd] [E5] Microsoft PowerPoint - ... | |« S e




NEMOS - [WWWL1]
[ File Edit Station Window

O |E@| & 7|0 0E

Help

NEMOS - [WWWL1]

&

D=/ | |

[ File Edit Station ‘Window Help

Ll

o/%

b ean ' ater Depth at Datum;

Horizontal D atum:
Wertical Datum:

wWorld Coordinate Syetem:

20 m v

EEI -

Local -

| Pravincial Cartesian

e |EI

i~

Y:Igi

NEMOS - [WWWL1]

=

1 3
2 19760101 0 0.000 0.000
3 19760101 EOO 0.000 0.000
4 19760101 1200 0.000 0.000
I} 19760101 1800 0.000 0.000
[ 1976002 0 0.000 0.000
7 | 1576002 EOO 0.000 0.000
g 1976002 1200 0.000 0.000
M = 3 d ﬁi 0.000 0.000
L lS Slﬂg A 0.000
1 | 19760703 EOO 0.000 0.000
12 | 19760103 1200 0.000 0.000
13 | 19760103 1800 0.000 0.000
14 | 15760104 0 0.000 0.000
15 | 19760104 GO0 0.000 0.000
16 | 15760104 1200 0.000 0.000
17 | 15760104 1800 0.000 . 0.000
18 | 19760105 1] 0.500 4.000 -15.000
14 | 19760105 EOO 0.500 4.000 -15.000
20 | 19760105 1200 0.500 4.000 -15.000
21 | 19760105 1800 0.500 4.000 -15.000
22 | 15760106 0 0.500 4.000 7.500
23 | 15760106 EOO 0.500 E.000 7.500
24 | 15760106 1200 0.250 3.000 30,000
25 | 15760106 1800 0.250 3.000 30,000
26 | 19760107 1] 0.250 3.000 7.800
27 | 1976007 EOO 0.250 3.000 7.500
28 | 1976007 1200 0.500 4.000 7.500
29 | 19760107 1800 0.500 4.000 7.500
30 | 15760108 0 0.500 4.000 30,000
21 | 15760108 EOO 0.500 4.000 30,000
5 | 15760108 1200 1.500 5.000 30,000
i | 15760108 1800 2,500 5.000 30,000
M 15760109 0 1.500 8.000 52,500
35 | 15760109 EOO 1.500 10.000 52,500
36 | 15760109 1200 1.500 5.000 52,500
ks | 19760109 1800 1.500 5.000 52500
Iu} 1970410 il 1800 2000 £.a00
4] b [pata £ Locstion A Time £waves f
For Help, press F1
iy Start ) [ ¥ ceoas ® F b |

[ File Edt Station Window Help
D@ |2~ eE
whave Component Mane: |CU|TII3_W~3VE
Station Mame: |Boundar_l,l of Wave Grid
wave Height Units: | [m] -
Direction Convention: |5hnle_Fh3f 1 ﬂ

Azimuth of zero wave angle
[clockwize from northl:

e
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Import ASCII wave
data file into WWWL

Specify location
information

Specify direction
convention
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— File Edt window Help & Range Filter %] Why filter?
R=: “Waker Surface Elevation * | | K =
= Wiaves ¥ . Active K Sense [include - o] To be able
winds S E E M [0 _ Cercdl | t 1
- [FirnAnm;
1 ! Index Type L4 ,,, .-- ng I 0 ana yze
2 Wave Period Range 3 M ’2547 . .
2 Import Wit data ‘Wave Direction R.ange — s fOl' Statlstlcal
4 Export WhivWiL data ‘Wave Transport Range . ) |
Failure Mode: | Remave Record j J
5 T97ROTOT L L . propertles
g 19760102 0 ssign Wave nid Flag Value: .
7 19760102 = Assign Wave Period
a 19760102 1200 F'.ssign Wanve Direction
q 19760102 1800 Change Direction Convention EALLY 20
) ) A B C D E
10 19760103 1] Change Wave Height Linits 1 Time Height Period Direction
11 13760103 E00 0.oao -99.000 2 19760705 0 0.500 4.000 -15.000
) 3 15760105 BO0 0,500 4.000 -15.000
12 15760103 1200 0.000 93,000 4 157600105 1200 0,500 4.000 -15.000
13 15760103 1800 0.000 -33.000 5 19760105 1800 0.500 4000 45,000
14 197RM1NA n nnnn a9 .nnn E 19760106 i 0.500 4.000 7500
o . 7 157600106 B0 0,500 £.000 7.500
i+ Filter the range of periods to remove | : e TW 0z w0 3000
16 157600106 1800 0.250 2000 30.000
17 19760107 i 0.250 3.000 7500
19 o o o 15760107 800 0.250 3.000 7.500
19 mlSS]ng data keyed Wlth T = -99 15760107 1200 0.500 4.000 7.500
15760107 1800 0,500 4.000 7.500
20 L] 100 Laly 4.uuu - 19760108 i 0,500 4.000 30.000
21 19760105 1800 0.500 4.000 19760108 £00 0.500 4.000 30.000
e, 19760106 il 0500 4000 19760108 1200 1.500 B.000 30,000
15760108 1800 2500 5.000 30.000
23 137E010E EQ0 0.500 E.000 19760109 0 1.500 5.000 52500
15760109 BO0 1.500 10.000 52,500
R 15760109 1200 1.500 5.000 52.500
159760109 1800 1.500 5.000 52.500
Fllter l'eSllltS 19760110 0 1.500 5,000 76.900
15760110 B00 0,500 4.000 76.900
159760710 1200 0.500 4.000 76.900
159760110 1800 0,500 4.000 76.900
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.Djlb’“lﬂlﬁT 51?’."?.‘_%,_._ .m

Assign Bands Setup

E| Assign Bands Setup

B

—— B Assign Bands Setup
‘whave Height | \Wave Period | Wave Angl i i
] ave Perio ] ave nge] Wwave Height ‘Wave Period lWave Angle] Wave Height] \Wave Period  Wiave Angle l
 Midpaint M * Midpoi
Idpain 2an &+ Midpoint " Mean © Midpoirt & Mean
MNumber of bands: |5 Change I Mumber of bands: |6 Change itz af ek ’5_ Change
TS Band limits: B and lirits:
m 025 1 [ 0.00] 1 80.00
2 0.50 2 4.00 2 45.00
3 1.50 3 6.00 3 15.00
4| 250 4 8.00 1 0.00
5 3.50) 5 10.00 5 15.00
6 [ 12.00 6 -45.00
7 14.00 7 -90.00
0k, | Cancel Help ‘ Ok | Cancel Help | oK | Cancel | Help
Then choose Edit / Analyze
S
For Help, press F1 I | ZTues't':Iay, January 7, 2003 57 PM
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NEMOS - [WSAYfile.wsv] CEX
[ File Edit Plot Type Options Window Help - 8 x

Dl @ (2|0
Number of Occurrences
63.9 30.0 75 -15[.!] -3?;5 -BBIQ

—13.0

—11.0 E
<

—9.0 ‘D
i
(D
=,

—7Z.0 o
o
m
(D
(2}

15.0 0.0 -15.0

Wave Direction (deg)

MUM
For Help, press F1 MM Tuesday, January 7, 2003 |4:10:56 PM
S — [ [ = [ [ » 4:10 PM
1 s Start ' 2 Window.., = .-a STWAYE Qu... .-a Cswaves_h.., CEDAS Cant... HEMOS - [W.., IE‘ Microsaft Po. ., Dieskkop '(’ )

Tuesday

Analysis:
22 events selected
Save permutation

file for use in
SPECGEN




NEMOS - [WSA¥file.wsv]

[ File Edit PlotType Options Window Help
D sle)w e
Number of Occurrences
Wave Direction (dey)
° Wave He;ght (m)
Rose diagram 2, =
(] "
example in
WSAV N
270 90
3.5-4.5 B £
55-35 s 9
0513
03-05 S o)
Width Legend g
UM
For Help, press F1 : RUM Wednesday, January 8, 2003 |5:59:59 AM

[ [ [ ey
[€] Microsaft Po,.. | [ WaveDATA I:ZEIZ:u'—\'E- Cont... MEMOS -[W...  Desktop ~ @)




Run SPECGEN
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D E e & 2 e

Import wave

Derive Theoretical Spectra from (H, T, theta) @
permutation file e e = 1| Specify frequency bins,
. R s 11 e igg-lggeg] — - | frequency & direction
and del'lVe spectra Min: o -85 01 025 403 7.50 3.30 4 Spread COIltl‘OlS.
_ 40101 025 403 1500 330 4
Bl 3 2 50101 |0.25 403 3750  3.30 4 W t d th d
oams [T ten] || (02 40 Ema 3 ater depth an
o= TR Rt Tk azimuth are passed to
R ETE = =
- B SPECGEN through the
Kzt [255 (deafrN) 20202 050 600 3000 3.30 4 b permutation ﬁle
1] I Cancel

For Help, press F1 [rum /—
—r el 416

'4 start | B 2 window... - B stwevEou. | g I:ZEIZ:u'J\'E- ont.., | [€] Microsoft Pa..




SPECGEN Graphics
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NEMOS - [S_reach-spec.sgn] [ZI[EI[XI
[ File Edit Options ‘Window Help -8 x

D= =@ s(2w~ |6

90.0

Wave direction
(coming from)

120.0

150.0

180.0,

| Sl Area of highest
| energy density

210.0

s
s

240.0 300.0

270.
Wave frequency increases
with distance from center

For Help, press F1 MM wednesday, January 5,

e 3
14 start i 3] STWAYE Qu. .. ] o [&] Microsoft Fo... i ° TRAINING ... rI:ZEIZ:u'-\'E- Cant... MEMOS - [5... Deskiop Q ya;
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Run STWAVE

NEMOS - [STWAYET]
[ File Window Help

D@ @@ &2 [0eE

Simulation Title: ITilIe of Simulation

W Wind Source Terms Applied

1~ ind Specifications

* Constant Value for Simulatior; (Local Polar Convention] 0.0 mps [00 A

" Waries With Each ‘Wave Event

[~ water Level Specifications

& Constant Value for Simulation:

0.0 m

7 Waries \With Each \Wave Event

Curient Speciications-

= Canstant Current for Simulation

7 Waries \with Each Wave Event

| 4] » |\ Configuration £ Fies /

Far Help, press F1
————

1]

4 start

. ;I MMLongutl, h STWAVE

I P& Adobes

NEMOS - [Jcfg.stw]
] File wWindow Help

D @ =24 eE

Pick Filenarme Filename

Configuration: |EED.&SHNEWEHampIE'\chg.stw
Spatial Domain | |EED.¢.S"~NEWEHampIE'\JSpd.nd Clear

Spectrum File | |ED.-’-‘-.5"~N ewExampletlspec.zan Clear

G |
Clear |
| Cew |
Clea |
Clew |

Field File |EE DS HewE wamplehfield. nc ear
Station File |HEE DAaSYHewEsamplehlstanc Clear
Printaut File | |EEDASHNEWEHampIE'\.Jprint.prt Clear |

[ Output directional spectral wave information ko the station file
[ Output radistion stress terms

[ Dutput wave breaking indices

Research & Development

Configuration file

Spatial Domain file (from GRIDGEN)
Spectrum file (from SPECGEN)
Wind information file

Water Level file

Currents file (from GRIDGEN)

Field file - results stored as binary file
Station file (from GRIDGEN)

Print file - examine results — text form

Al




The setup
wizard is used
to change the
data being
visualized

Field file: IHK\CEDAS\Jucar_H\STWAVE\S_reach_fld. nco |

Station fe: [C:WORKNCEDAS Wuca FRSTWAVE'S _eac | [ .|

Step 1: Load field and
station files

Select Event

STWANE: Event
STWANE: Event
STWANE: Event
STWANE: Event
STw/aNE:

STw/aNE:
STWANE: Event
STWANE: Event
STWANE: Event
STWANE: Event
STWANE: Event
STWANE: Event
STWANVE: Event
STWANVE: Event
STWANVE: Event

et

X
TH: 023 T: 4.00 Theta: 100
2H: 025 T: 4.00 Theta: 29. 1.0
3H: 025 T: 400 Theta: 7. 1.00
4H: 025 T: .
5 H: T
s H: T
TH: 045 T: .
8H: 050 T: 4.00 Theta: 1.0C
9H: 050 T: 4.00 Theta: 7. 1.00
10H: 050 T: 4.00 Theta: - 1.0
11H: 050 T: 4.00 Theta: - 1.00
12H: 044 T: 4.00 Theta: - 1.0
13H: 045 T: EO0 Theta: 1
14H: 080 T: E.00 Theta: o1
15H: 080 T: B.00 Theta: »1.0c
16H: 080 T: B.00 Theta: - R NIE

4

Step 2: Select offshore wave event

< Back I MHest > I

Cancel | Help |

Primary Dataset/¥iew x|

D ataset Wiew

B athwrmetry/ T opograph Cantaur

‘W ave Period
Wave Vectors
wind Wectars
W ater Velocity
TaUrs

Cantour and lsaline

Attributes |
Step 3: Select 'Dataset' and

"View'

< Back I Firizh I

Cancel Help

—

Research & Development
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NEMOS - [WMY1]

I File Edit %iew wWindow Help dditional Plot Dptions
D|s|-|o| &%)+ |0|0]F| Addiional Plot Options |
v &t xxt| x4 Qs [=] ElV] A
~ Model Indices . ] [T wiave height Im vl WWave Height Features |
Eo Beach Fill Desigh Example 0.21 - wiave Period F |
. . . 1 - 1
AT Wave HEIght (m) 019 Wave penod IC.:.nt.:.ur l ave Period Features
— Coordinates STWAVE: Event 6 H: 0.22 T: 4.00 Theta:-52.47 U: 1.00 Udic 0.0 N 0):{% |_ Wave direction vechors wave Direction Features |
% 000
Y. 42500 )14 [ “wind vectars Wind Features |
z 0z )12
X Agimuth; 255,00 .11 [~ water velocity Yelocity Features |
B Points: 9472 ).09
Units: meters ]07 I_ Talrs Il |
.05 I Bath [ | Bathymet
) ety Contaur ™ athymetry
).04 |
).02
).00
Cancel | Spply | Help |
[ om]
For Help, press F1 [ UM [ [Thorsday, January 30, 2003 [1:5%:02 PM
W Startl |53 C\MyFiles\Canfer... | STWAVEDS. ppE | Shar.ppk | 7~ CEDAS Contral Ce... ”i NEMOS - [WMy1] | <« 1:59PM

T




WMYV: Visualization

NEMODS - [WHY¥1:1] -10] x|
[JFile Edit Wiew ‘Wwindow Help —181x|

D& &2 |2~ 0|E]
v [& ] &S|xt| & Ql|= =] =] =]
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