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EXECUTIVE SUMMARY

As the title suggests this document provides brief instructions for a set
of computer subroutines called SIMBAT. SIMBAT can unconditionally and condi-
tionally simulate random directional ocean wave properties. Given an estimate
of the directional wave spectrum, the program calculates elevations, kinematics,
and pressures in the random wave field. These calculations can be conditioned
on particular kinematic or surface elevation time series.

‘ Conditional simulation of wave property time series statistically consis-
tent with a specified measurement set, provides a very powerful approach to
certain ocean engineering problems. The usual computer simulation of waves
satisfying a specified model for the directional spectral density suffers from
a serious practical defect if one is primarily interested in producing very
large waves. Most simulations produce only average waves unless the simulation
is run for a very, very long time. SIMBAT allows for the inclusion of a large
wave profile or wave group to be embedded into the wave train, resulting in
very short computer simulations.

The report describes basic wave properties in their complex form, describes
the program SIMBAT, and explains in detail the development of the Legendre
polynomials for storage of the large volume of wave kinematic data generated.

. This contract report was prepared by Dr. Leon Borgman, professor of _
Statistics and Geology at the University of Wyoming, working for the Naval
Civil Engineering Laboratory through his statistical consulting firm, Leon E.
Borgman, Inc. The work was principally funded by the Mineral Management
Service through Charles Smith of the Technology Assessment & Research Branch.
Additional work in fiscal year 1990 is planned under Naval Facilities Engineer-
ing Command funding for testing, modifying, and annotating SIMBAT.
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1.0 GENERAL COORDINATE SYSTEM

The ocean wave kinematics will be referenced to a general horizontal
coordinate system. All horizontal coordinate axes are established within

navigation headings measured clockwise from true north.

direction of positive x-axis

g =
X
By = direction of positive y-axis (1)
o - 8_] = 90°
x y

Let the vertical axis z be zero at mean water level and positive down-
ward,

The direction of travel of a wave is 8 in navigation heading. The
wave is traveling toward direction 0 if BQ = 1 and is coming from

direction 8 if B, = -1.
2.0 BASIC WAVE PROPERTIES

Eight wave properties are of interest. In terms of real functions,

there are

(1) The water level elevation:

ﬁ(x,y,t) = a cos [Bo k [x cos(8 - Bx) + y cos(B - By)}

- 2nft - ¢} (2)

(2) The components of water perticle velocity:

Vx(XQY!z:t) = a(2m6) COSh[k(d'Z)]’ BO COS(e'ex)
VY(X,Y:Z,t) sinh(kd) Bo cos(e-ey)

* C€OS [B0 kix cos(B-Bx) + ¥y cos(B-By)}

- 2nft - ¢] (3)



V_(x,y,2,t) = a(2mf) 2inhd-2)] sin[B _kix cos(8-8)

+

(3) The components of

lrax(xsy:z: t):l
» > ’t
ay(x y,2,t)

az(x,y,z,t) = -

+

sinh(kd)
v cos(B8-8 )} - 2wft - ¢] (&)

water particle acceleration:

sinh(kd)

8-6
.a(wa)Z cosh{k(d-2)] {ﬁo cos( x)}

Bo cos(8~6y)

+ sin[B _k{x cos(e-exj +y c0s(8-6)]

- 2nft - ¢ ' (5)
sinh[k(d-2)] <(8-8 )

a(27e)? ﬁizgntig)Z) cos[B_k{x cos(8-9,)

y cos(8-8 )] - 27t - 4] ' (6)

(4) The water pressure anomaly {plus and minus about hydrostatic

pressure):
- cosh[k(d-z)] _
p(x,¥,2,t) = apg TS cos{B_kix cos(8-8)

+y cos(B-By)) - 2nft + ¢] (7

In these formulas

a = wave amplitude

f = wave frequency

d = water depth

e
i

wave number =
¢ = wave phase

p = water density

2w/wavelength

g = acceleration due to gravity



3.0 WAVE PROPERTIES IN COMPLEX FORM

Through the use of the complex form of cos a and sin « where

exp(ia) + exp(-ia)
7 _ (8)

cos @ =

sin ¢ = exp(ia) ;iexp(~iu) ) %)

All of the wave propertids listed above can be expressed.in the form:

i
de ¢

B(f) = 2

G(z) T(f) H(®) exp[-iﬁok{x cos(e-Bx)
+y cos(B-By)}] exp(i2nft) ) (10)

for positive f. The original real-valued wave time property equals
B(£f) + B(£f)}* where
B*(f) = complex conjugate of B(f) . . (11)
The functions G, T, and H for each wave property are:
(1) Water level elevation:

1.0 | (12)

G(z) = T(f) = H(9)

(2) Velocity:

cosh[k(d-2z)] _ {e-kz + e-k(Zd-Z)} for V. and V
sinh(kd) (1 - o 2kd, ’ X ¥
6(z) = A ‘ } i i (13)
sinh[k(d-z)] _ [e k2 -e k(2d z)} cor v ‘
sinh(kd) (1 - o 2K, ’ 2
[ 2nf for V, and V_
T(f) = A 2nfi for V_ ()
r B cos(e-ax) 3 for Vx )
H(8) = BCOS(G-BY) ) - for Vy ()
1.0 , for Vv,




(3) Acceleration:

[ -kz , _-k(2d-z)
coshl{k{d-z)] _ [e +.e }
sinh(kd) = ~okd s for a and ay
{1 - e }
G(z) = 1 . - - (16)
sinh[k(d-z)] _ fe X% - o7K(2d-2), cor 4
] sinh(kd) (1 - e-de} o z
(wa)zi R for a and a _
T = 4 2 4 (17)
-(Z“f) ) for a
L z
[ B cos(8-0.) , for a_
H(B) = B.cos(e-ey) , for ay (18)
1.0 s for a
L ’ Z
(4) Pressure anomaly: i
oy = Coshik(d-z)] _ feT% 4 o7R(2472), (19)
cosh(kd) {1+ e-de}
T(f) = »pg : (20)
H(B) = 1.0 (21)

4.0 WAVE PROPERTIES AS A DISCRETE FOURIER TRANSFORM

Let ae1¢ be replaced by the complex-valued wave amplitude Amj for

frequencies, fm:

[m Af; l1<m=< - g - 1} and directions, Bj,
{j A8; 1€jsJ}
where A8 = 27w/J
Af = 1/(N At)
At = time increment

N At

length of time series



[ 0

Also let k be replaced by km where

(wai) = gk _tanh(k d) (22)

The sequence, defined above for 1 £ m < N/2, can be extended to N/2 < m

£ N-1 by requiring that (in analogy to Eq 10)
B{(N-m}Af] = B(m Af)* ©(23)

where B(£f) is the general complex-valued wave property defined previously.
The sum of these wave forms over 0 € m € N~1 gives a discrete Fourier
transform version of the w§ve properties. Here, it is assumed that Amj
=0 form =0 and m = N/2. The m = 0 value is the mean or DC component.
Taking it &s zero guarantees that the wave property oscillates about
zero. The value at m = N/2 is a very high frequency component at the
Nyquest frequency. The length of the time series, N, and the time
increment, At, can always be selected so that there is no energy at f
= (N/2) Af.

N/2

Then,
N-1[ J

wave property = .

{at t =n At } 2 I Amj Gm Tm Hj
m=0| j=1

e'iﬁokm{x cos(Bj-Bx) +y cos(aj-ﬁy)} i2n

PR (24)

This represents & summing of many waves, each with their own frequency,
phase, and direction.

The last equation provides the general procedure for
frequency-domain wave simulation. The quantity in the bracket is
computed for 1 £ m < N/2. Usually this is only necessary for a

relatively small subset of the interval, say

0 < my £<m S my < N/2 ) N (25)



5.9

or -

NOM = mp o-mp +1 | (26)

frequency increments. Then the rest of the coefficients for 0 £ m £ N/2
are set to zero. The values for N/2 < m £ N-1 are the complex conjugate

of those in the left half of the sequence. That is,

{coefficient at N-m} = {coefficient at m}* (27}
PROGRAM LAYOUT

The program has seven options in addition to exit and help options.

These are:
(1) Option No. 1.

A complex-valued matrix of wave amplitudes in the form:

A(m, ) = p(m;j) (M)

is simulated by frequency-domain computations. Here, p is the wave
amplitude, ¢ is the phase; The m-index ranges over a regular grid of
frequencies, and the j-index ranges over direction of wave travel. This

option gives an unconditional simulation.
(2) Option No. 2.

A conditional simulation is a time series simulation which is
forced to agree with a specified initial data time series segment, while
maintaining appropriate correlated randomness. The program SIMBAT
develops conditional simulation by several methods, all based on first
producing a4 conditional simulation of the A(m,j) described under the
first option. These A(m,}) however are conditionally simuiated, rather
than unconditionally simulated. The production of such a set of

conditional simulation requires a number of pre-computed arrays. Option



No. 2 develops these input arrays. Thus, it is a pre-processor to the
various options which subsequently compute the actual conditional

simulations.
(3) Optiomn No. 3.

This option uses the output from the previous option, for the case
where the conditioning interval is shorter than the full time series, to
compute a conditional simulation of the A(m,j) complex matrix of wave

amplitudes.
(4) Option No. &.

This option is the same as Option No. 3 above, except that the
conditioning interval is a full time series. That is, a measured time
series of length, N, is used to develop the A(m,j) complex-valued wave
amplitude, which in turn may beAused to simulate in a later option, time

series of length, N.
(5) Option No. 5.

This option uses the complex amplitude table of A(m,j) values to
generate full time series (of length N) for various wave properties as
specified. It basically is designed to be useful for the case where

only a few time series (say 20 or less) are needed.
(6} Option No. 6.

This option is the fastest way to develop velocities and accelera-
tions at many load points throughout a complex structure. It provides
orthogonal polynomial coefficients for a Legendre expansion of each of

eight wave properties (n, Vx, Vy’ Vz’ 2. ay, a,, pressure) within a

region (xo-D1 <x < x°+D1), (yo-D <.y < yo+D2), and 0 < z < d. ‘A dif-

2
ferent, (optional) set of coefficients are provided at time step, as

stored on a file. Option No. 6 computes these coefficients and stores



them on a master file. The user then reads the master file, time-step

by time-step, and uses coefficients at that time step to generate all

the wave kinematics at the various (x,y,z) locations throughout the struc-
ture. Then the user reads the next coefficient set at that time step,

and so forth.
(7) Option No. 7.

This option provides a short list of wave amplitudes, phases,
frequencies, wave numbers, and travel directions which give a wave train
that approximates the full wave field represented by the A(m,j) matrix.
It will not exactly agree with the condition set, but will be somewhat

near. It is probably slower also, in use, than Option No. 6 above.

An overall flow chart is shown in Figure 1. The delta stretching
is applied by the user as based on having the sea surface elevation and
the wave kinematics at the same (x,y) location. Other spectral models
and spreading functioné will also be coded into the package. Currently,
the Ochi-Hubble and Gaussian spreading function are implemented. However,
it is easy to insert other choices as subroutines intoc the structure.

It is anticipated that many further enhancements and modifictions
will be introduced during July and August 1988 as a natural outgrowth of

experience and further needs as the program is used in applications.
6.0 SIMBAT SEPARATE-MODULE PACKAGE
The SIMBAT simulation package is also provided in separate modules

of relatively small size for computation on larger microcomputers. ‘The

modules are:

1. B8IM125 -- options 1, 2, and 5
2. B8IM3 -- option 3
3. SIMa4 -- option 4

4. SIM6  -- option 6

5. SIM7  -- option 7



Before running program: Set | parameters and compile, either for unconditional sunulauon
(opnon no. 1) or conditional simulations (option no. 2)

EXECUTE PROGRAM

Write Title

read previous output start fresh

From What File?
) Enter Title
and
Documentation
Read Headei’

Read Data

~ Output Parameter
List, Title, Doc., etc. <

Figure 1. Overall flow chart for SIMBA’f.FOR.




E

4

Write Option List

+

What Option?

@

Exit’

Uncoaditional

Amplitude

Simulation
[ N N N N N N N N N N N I

Preprocess

Conditional
Simulation
[ B N N N N N N N N N N X J

Conditional
Simulation

. Amplitude

(Cond. Segment < N)

Conditional
Simulation

Amplitude

(Cond. Segment = N)

NTS Wave

Time
Series

Properties

sssvessvssone

Orthogonal
Polymonial

Legendre
Coeft.,

" Expansion

Short List

Wave Amplitudes

Help

Amplitude N

exit without save
e ! What File? | vai%g?;:
x Code Block #1
—
} 7 Code Block #2
| Code Block #3
7l Code Block #4
»  Code Block #5
Code Block #6
more help . exit

Figure 1. Overall flow chart for SIMBAT.FOR (continued).
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ko

Each module is used by executing the module and exiting with storage of

the results on a .user-selected file. The set of complex wave amplitudes
{A(m, ) ; 0sms<N-1, 05 i< J-1}

Each option can be classified relative to its relation to A(m,j) as

shown in Figure 2.

Option No. 2
conditional
simulation
. , preprocessor
Option No. 1 Option No. 3 Option No. 4
\ < . /
- ' conditional conditional
unconditional simulation simulation
- simulation  L<N L=N
A(m,j)
‘ . produce coef, for produce abbreviated
nugﬁ?ﬁ;ﬁamim;eﬁ es local orthogonal low-resolution
expression amplitude set

/ N

Option No. § Option No. 6 Option No. 7

Option Nos. 1, 3, and 4 produce a set of A(m,j). Option Nos. 5, 6, and 7
use an amplitude matrix as input and produce time series or
algorithms to lead to time series. Option 2 is a special preprocessor
which must precede the execution of Option Nos. 3 or 4.

Figure 2. SIMBAT module relatio-nship.
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Any of tﬁe basie inputs (1), (2,3), or (2,4) can be combined with
any of the basic outputs (5), (6), or (7). Typical example runs are
shown in Appendix A and as files on the accompanying diskettes. The
fundamental output for Option No. 6 is given on the diskette as file
MAST6.DAT. Option No. 6 requires further theoretical discussion.
Similarly, the concepts of conditional probability deserve an expanded

exposition.
7.0 ORTHOGONAL EXPANSION (OPTION 6)

The shear mass of computaticns required to compute forces at many
load points in a moving structure subject to wave actions is a major
problem in operating with either conditional or unconditional
simulations of wave kinematics. One approach is to try to reduce the
number of waves required to produce (approximately) the same wave trainm.
This is provided by Option No. 7. Another approach is to summarize the
local variations of the wave kinematics in some sort of additive
function system. Option No. 6 is based on Legendre and shifted Legendre

orthogonal polynomials. Let

(31)

_ " n
pn(x) = a + a,x + ... + a_x (28)
n
* = gk * P
pn(x) ax + afx + ...+ akx
be the Legendre and shifted Legendre othogonal polynomials of order n.
The coefficients are selected so that
1 0 ,ifm#n
-1 Znkl > MY R
1
* w 0 , LfEm#n
I Pm(X) pHCX) dx = 1 o
0 Znkl > M TR

12

(29)

{30)



The first several Legendre polynomials are

P(x) =1

P, (x) = x

py(x) = (3x*-1)/2

Py(x) = (5x7-3x)/2

p (x) = (35x*-30x%+3)/8
ps(x) = (63x5-70x3+15x)/8

The SIMBAT programs incorporate Legendre polynomials up to crder 12.
Most approximations to wave kinematics will not require orders greater
then 5.

The use of orthogonal polynomials to epproximate an arbitrary
function, g(x), defined on (-1,1) can be illustrated as follows.

Suppose the approximation to be used is
N
g(x) = 2 a p (x) : (33)

n=0

The coefficients a_ are chosen from a "least-squares” criterion. lLet

a be those values which minimize

1 N 2 |
o = [l - ) o b0 ax | (34)
-1 n=0
Then
_ 1 N
%gk_ = - ]zgm - ) & 20| B0 ax (35)
-1 n=0
| 1 N . 1
1 (3 '
5 (;E] = - f g(x) p(x) dx + z a_ f P,(X) pp(x) dx (36)
-1 n=0 -1

13



Q is &t an extreme if BQ/aak = 0 for all k=0,1,2,...,N. This reduces to

N 1 1
2 an [ pn(x) pk(x) dx = f g(x) pk(x) dx (37)
n=0 -1 -1

But by the orthogonality relation, this further reduces to

1
ak(ﬁ";ﬁ) = fg(-x) p (x) dx (38)
-1 .
1
= (g%tl) [ g(x) pk(x) dx (39)
-1

The similar development for shifted Legendre polynomials gives

1
sf = (2k+1) [ g(x) pf(x) dx ' (40)
0

How can these relations be applied to ocean wave kinematics? The essen-
tial cannonical form for a linear wave property is given in Equation 24.
It should be noted that in every case, Gm(z) is either 1.0 {water level

elevation) or is of the form.

-kmz -km(Zd-z)

3% d (41)
m

where km is the wave number. Thus, the general wave property, p(n At)

can be expressed from Equation 10 as

N-1 _
p(n At) = 2 Cm elZﬂmn(N . (42)

m=0

where C_ is the FFT coefficient given by

. J
- =ifp k {x cos(6-8 ) + y cos(8-8 )]
-C_ = 2 A.e °F x v (43)

14



for sea surface elevations, and

-k z
J {e m + s
C = Z A . T H,
m mi “m o j

1 -{1 + 52 e

1

' e-iBokm{x cos(G-Bx) +y cos(B-Gy)}

for the other wave properties. These can be expressed as a sum of

products of separate functions of %, y, and z as

Sea Surface

J .
iBokmx cos(e-ﬁx) lﬂokmy cos(6~9y)
€ = A e e

Othér Wave Properties

v A T H ( ka
=1 1+s m

e-km(Zd-z)}

1

ze

-iBokmx cos(G-ax) -iBokmy cos(e-ay)

- e e

Suppose it is desired to obtain a good representation locally in the

vicinity of the structure. Consider the volume

x -D. £ x5 x +D
o 1

- gL
VoD, £ vy <y +D,

0<£z254d

(Here z has been taken as positive downwards and zero at mean water

level.)

15

- (44)

€45)

(46)

(47)



It is natpral to scale the function as

Sea Surface

X=X

. o
-iBokmxo cos(B-Bx) -lﬂokmnl( 5 ) cos(B-Gx)

e

-iﬂokmyo cos(a-ay) -iBoksz(

re

Other Wave Properties

Let

C

e

J

.= )

=l 1 +s

A, T H,
mj m j

- =2k d
m

2 ®.

-iBOkmxo cos(B-ex) -iBOkle(

e

-iBokmnl

-1ﬁokmD2

-iBokmyo cos(9-9y) -iBoksz(

- e

(

(

X-X

Dy

o) cos(8

y-y

D,

o) cos(8

-gx)

-gy)

1

Y'Yo'
D ] cos(G-By)
2
e
-k z -k (2d-z)
m m
e + 5. e
CHRES |
X=X
B ) cos(B-Gx)
1
e
y-y
) o) cos(Bvey)
2
e
N
X-X
= o
z 8 pu( Dl )
a=0
N -
] 2 e
B ¥BL D
B=0 2
)
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(50)

(51)

(52)



where k° is a selected single reference wave number. For many applica-

tions, the second term

-km(Zd-z)
e

is negligible because depth is large. For the moment suppose that this

second term can be ignored. It will be reintroduced later. Then if

u = (x-xo)/D1

v = (y-y,)/D, (53)
-k z

Y1

o J
. Z . . 18k, [x, coS(8-8.) + y cos(8-8.))

N
2 a_ p,(u) - Z by Pg(V) ' (54)
a=0 B=0- ‘

Other Wave Properties

J s T oH e-iBOkm[xo cos(B-Bx) + Vo cos(B—By)]
c = 2 mj m i
m -2k d
i=1 1+ s, e @
N N N _koz
2 a_ pa(u) . 2 bB pB(v) . 2 cy p?(e ) (54)
a=0 B=0 . ¥=0

If this is substituted into Equation 42

N N N 5

p(n At) = Z z z By, g, 5(0 86) PL(w) pg(v) phle ) (53)
" a=0 §=0 =0 ’
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where (sea surface case)

N-1 J ,
-150kmxo cos(ﬁ-Bx)
2 a b, A e

(n At) a Pg Anj

EG,B,K
m=0 | j=1

-iﬂokmyo cos(e-ey) eiivmn/N

- e (56)
. This is an FFT of the quantity within { } for each «, B, and ¥ combina-
tion. _
The other wave properties have a similar expression with
N-1.1 J
BG,B,K(R At) = 2 | 2 a, bB Sy Amj Tm Hj
m=0 | j=1 :
-iB k [x_ cos(6-8_) + y cos(8-8_)]
. e om o X °© y ei21rmn/N
_ -kad
1+ s, e
.......... (57)

At a given time, n At, many of the Bu 'L for a given wave property,
H ’

are negligible. After all the region xoiD and yotD is relatively

1 2
small relative to the wave lengths. Hence low order polynomials are all
that are required in order to represent the variation over the horizontal
region. The variation vertically is more or less exponentially atten-

uated with depth, so a pelynomial in

~k z
o
e
should only need relatively low order.

Hence, at a given time, only a few B will be needed to repre-

_ o,B,¥
sent the wave property. The particular coefficient needed may, however,

be different from one time step to another.

18



Bl
drdia: il

Up to here the actual computation of a bB’ and Cy has been not

explicitly stated. From the definition of orthogonal polynomials

1
-ik B D, cos{(8-9 )u
a = 2;+1 j o MmO i X pu(u) du (58)
-1
2841 1 -ikmBoDz cos(B8-8 Jv _
by = = [ e & y Py (V) dv (59)
-1 '
Loy Ik
cy = (2¥+1) j p?(wl) dw , {60)

8.0 IMPLEMENTATION IN CODE

The a,s bB’ and Cys which are functions of m and j, are computed
and combined as given in Equation 56 and 57 and then Fourier transform
with the fast Fourier transform to develop Ba,ﬁ,r(n At) for each wave
property. These are sorted in order of absolute value at each time step
and listed in a sequentidl file.

The coefficients are listed in the file in integer form with the
last 3 digits giving an index which may be used to determine the orders
@, B, and ¥ for that coefficient. Thus, the coefficient with valﬁe
XXX.xxX is listed as the integer xxxxxxyyy where yyy is the order

designator. A matrix

- LSTXYZ (yyy,1) = «
LSTXYZ (yyy,2) = 8
. LSTXYZ (yyy,3) = ¥

gives the order associated with each yyy value. The integers are ranked
in order of decreasing absolute value. Thus the user can compute with
the much abbreviated list of coefficients needed at that time step to

represent the wave property within the local region,

19



9.0 CTHER DEPTH TERM

Let

-ko(Zd-z)

WZ = e

Then an exactly similar expansion with the same coefficients can be .

developed. The resulting representation of the wave property is

N N N
p(n At) = 2 2 Z B, 8 g(n 4at) p (u) PB(V)
a=0 B=0 ¥=0

-koz -ko(Zd-z)
. {Pg(e )+ S4 pg(e )}

Noté: The Module SIM6é is still under testing and may be-changéd further

as the study continues.
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Appendix A
EXAMPLE RUNS






T

OPTION NO. 1 CONSOLE LISTING
TO BE FOLLOWED BY OPTION NO. 5

-!-*******************-‘-*******************************

FROGRAM SIMULATES WAVE FROFERTIES BY FREQUENCY DOMAIN METHODS
FOR EITHER UNCONDITIONAL OR CONDITICNAL SIMULATICONS.
(WRITTEN BY _EON BORGMAN, LARAMIE. WYOMING)

PLEASZ KEY RETURN TO CONTINUE
i i b b Rt L R L L L S R R R v S Vv vV S

DO YOU WISH TO READ CUTPUT FROM PREVISUS RUNS

OF QRTIONS 41 OR #3? (Y = YES. N = N

N .

T o T e T A A e A e e e T e e WA e e B P I B

ENTER A S@-CHARACTER TITLE FOR THE TIME SERIZS DATA.

S5/30/88 S:@7 AM CONSOLZ LIST EXAMELE _

ettt s LA A SO S S L L L S S L T 2R N

ENTER A S2-CHARACTIR SUMMARY 0OF THE TIMES SZRIZS
DOCUMENTATION FOR FUTURE REFERENCE.

THE QUTRUT IS STORED ON L:LIST1.DAT
OFTIONS ACTIVE IN THIS SUBPROGRAM:
3. EXIT FROGRAM
{. FRODUCE COMPLEX AMTLITUDES FOR UNCONDITIONAL SIMULATIONS
2. PRE-PROCESS DATA TO FRODUCE NECESSARY INSUT FOR A
CONDITIONAL SIMULATION
S. SIMULATE. TIME SZRIES FROM AMBLITUDES (USES OLTEUT FROM
" STEP #1, #3, OR #4.)
8. HELP '
I I e T W I A e ******************-}%i**********

(FLEARSE ENTER YOUR CHOICE AND KEY RETURN)

1 OPTION NO.
ENTER SFECTRAL-LINE CUTORF FRACTION. (NQOTE: A& SMALL
VALUE IS GOaD. QMUY THOSE LINES GIVING VARIANCE CONTRIBLTION
GRZATER THAN OR ZGUAL TOD (CUTOFF*LARGEST SFECTRAL LINZ) ARE
KERT
2. 2Qa1
****fﬁ*****************************************ﬁ*
ENTER SEZD INTEGER FOR RANDOM NUMBER GENERATOR. I1@

——

123458
jigiaflatalefaebulal 8 B T R B g
ENTER IORT: -
IOFT=1 INDICATES DSFEC MATRIX 1S COMRELUTED AND THEN
STORED FOR FUTURE USE IN A USER-SPRECIFIED FILE.

TAST=I TunTraTES NQICT MOTATY T 9OTOM =S A



et T LD PO nm@an

XA TP EE LI LRSI EREEEEREE PR RS E LR L L L L LR LD k]
1

ENTER FILE NAME TO WHICH THEZ DATA (5 TO BE STORED.
J:DSREC1.DAT : ) :

EE T EE TSI LY AT Y TR ST LT R L R R PO S
ENTER A SR-CHARACTER TITLE FOR DRSFEC. MATRIX

—— —— —— — T TP T Vi il b e i AL A e i ———— —

EXAMPLE DIR. SFECTRA NO. 1

MODE NUMBER AT THIS S8TER = 1
DO YCU WANT TGO ENTER ANDTHER mGDz?
ENTER N=NQ IF NO MORE MODES ARE 7O BE ENTERED.
OTHERWISE, ENTER Y=YES
WHAT IS YOUR CHOICE®?
Y ‘
EINTER LAMDA FOR Q-H SPECTRA. NOTE: LAMDA=1.9@ FOR
P-M SRECTRA GR JONSWAR SFECTRA
1.@
ENTER MODAL FREGQUENCY FUOR MODE.
2.1
ENTEZR TOTAL VARIANCE CF mMODZ.
VARIANCE DIMENSIONS DETERMINE SPECTRA DIVENSIONS
DR. SFECT.DENSITY WILL BE IN UNITI OF
LENGTH##2 RFER (HERTZ-RADIAN)
122.2

ORINC, DIR. =PRINC.DIR.CONST. +
FRINC.DIR, S_OFE® (FREQ. -MODARAL ~RER.)
DIMENSIONS: ERINMC.DIR, CONST. IN NAV. DEGREES
FRINC. DIR.SLOFE IN DIBRISES-2EC.
ENTER FRINCIFAL DIRECTION CIONSTANT FUOR MODE.

2.2 :
ENTZR FPRINCIRAL DIRECTION BLORE FOR MODE.
al@

S5PRD. STD. DEV. =SPRD. STD. DEV. CONST . '
SPERD. S7TD. DEV. SLDEE*(—REG.—WDDQL ?R:Q.:
DIMENSIONS: S~RD.,STD.DEV.LCONST. IN NAYV. DEGREES
SFRD. STD. DEV. SLORE IN DEGREES-SEC.
NT=° SPREADING STD. DEVv. CONSTANT FOR mODE.
3.
-NT’Q SPREADING ST D. DEV. SLOPE FOR MODE.
.2
SPECTRA PARAMETERS: LAMDA. F2, VAR= 1. @@ . 12D v
SFREAD FARAMETERS: THETR2. THETL1.SIGR.SIGI= . 222D . BADJAT
ARE THESE THE VALUES YOU WANTED? IS NOT, ZNTZR nN=NQD
AND RE-ENTER RARAMETERS FOR THIS MODE.
UTHERWISE ENTER Y=YES
WHAT IS YOUR CROICE?
Y

MODE NUMEBZ® AT THIS STE™ = z
DO YOU WANT TO ENTER ANOTHER MODE?
ENTER MN=NO [F NO MORE MODES ARE TO EBE =N
OTHERWISE. ENTER Y=YES
WHAT IS YGUR CHGICE?
N .
tA 2 LA L LR LIRSS SRR R R R R YR LR LR YRR Y TN
AMRL_ITUDE RAMDOMMESS MENU '

]
e
—
i
Pl
|
o

. 1. RANDOM PHASE, BUT WAVE AMPLITUDE DETE .W’M*a 1T AND
N CONSTRAINED TO BE EQUAL TO E.@*30RT(S(F, THETA))
2. RANDOM ~HASE AND RANDOM AMPLITUDE

CLERASE ENTER YOUR CHOICE

WA W N WA W W W W owww v YW WY EY YV NER GGG XY VKK KW Y WYMo



R e e

FOINT B REACHED

FOINT C REACHED

S0INT D REACHED

NUMSER OF DEGREES OF FREZDOM = (727

OFTIONS ACTIVE IN THIS SUEFROGRAM:

2. EXIT CROGRAM

. PRODUCE COMPLEX AMPLITUDES F0OR UNCONDITIONAL SIMULATIONS

. FRE-PROCESS DATA TO SRODUCE NECEZSSARY INFLT FOR A
CONDITIONAL SIMULATION

. SIMULATE TIME SERIES FROM AMPLITUDES (LSES OuT=LT F30m
STER #1, #3. OR #4.)

B. HELR

*******************************%************-ﬁ**{-**
(FLEASE ENTER YOUR CHOICE AND KEY RETURND

M s=

n

2

DO YOU WANT 7O SAVE THE QUTRUT PRCOM LAST GRTION
STZF ON A SEFRRATE USER SRECIFIED FIWE 2?2 Y OR N
Y .

FLIARBE ENTER THE FILE NAME FOR 3TORAGE

J:0UT1.DAT QUTPUT FILE

frogrammed STOR

The printer listing is in file LIST1.DAT.
The output to be used as input to Option no. 5 is stored in OUT2.DAT.



[

in
(=
=
.
]
i

CONSOLE LIST FOR OPTION NO. 5
FOLLOWING OPTION NO. 1

P W o 3 T o W e N I I I N I e B I A I B WP e

FROGRAM SIMULATES WAVE PROFPERTIES BY FREQUENCY DOMAIN METIRODE
FOR ZITHER UNCONDITIONAL OR CONDITIONAL SIMULATIONG.
(WRITTEN BY LECN BORGMAN, LARAGMIE, WYDMING)

PLEASE KEY RETURN TO CONTINUE
BP0 T e e e 0 U TN T I T TE I I I I I A I I MBI I I K e

DG YOU WISH TO READ OUTHUT FROM PREVIOUS RUNS

OF ORTIONS #@ OR #27 (Y = YES., N = NC

Y .

WHAT I5 THE FILE NAME FOR FREVIGUS CGUTRYT?

J:QUT1, DAT

OPTIONS ACTIVE IN THIS Quamqouanm-

2. EXIT EROGRAM ‘

. SRODUCE COMPLEX AMPRLITUDES FOR UNCONDITIONAL SIMULATIONS

. PRE-FPROCESS DATA TO FRODUCE NECESSARY INPUT FOR A
CONDITIONAL SIMULATION

5. SIMULATE TIME SZRISES FROM OMRLITUDES (USES TUTEUT Tx0m

STEFR #1, #3, OR #4.)

8. HELPR '

T EZE AT ES IS S22 SR R L L L EEE LRI RS LR R AL LR R R L R E L E T L X L X T
(PLERSE ENTER YOUR CHOICE AND KEY RETURN)

s QPTION NO.

ENTER NOISE TO SIGNAL RATIO. AS RATIO OF NCISE
STQNDQRD‘DEVIQTIDN TO SIGNARL STANDS=D DEVIATIOCN

Q. &

CHANNEL NUMBER: - 1

PLEASE ENTER MEAN VALUE D: IRED FOR THIS CrFANNEL

2.2

CHANNEL NUMEER: '

FLEASE =NTER MEAN VALLE DESIRED RCOR THIS CHANNEL

Q. 2

CHANNEL NUMBER: &

PLLEASE ENTER MEAN VALUE DESIRED FOR THIS Cl-ANNEL

Q.2

ENTER TIME STER FOR 3TART GF LIST AnND RETUIN

1

ENTER TIME STEP AT TERMINATION OF LIST AND RETURN

22 '

ENTER 2 IF GRASNICAL QUTEUT IS DESIRED

KEY t IF NUMERICAL LIST OF TIME SERIES IS WANTED

2 :

o v

i

MUMEER,D# DEGREES OF ~REZDOM = @

AT AN ArTTUS Tt THTS QUUIRGROAMRROM -



Ty l

- "..u..'\..... —tlr

. PFRE-FROCESS DQ"“ “b FRODUCE NMECZESSARY INPUT FGR A
CONDITIONAL SImMULATION
J. SIMULATE TIME SERISS FROM AMPLITUDES (USES QUTRUT Sa0m

STER #1, #3. 0R #4.)
8. HELF
Fe I T T IHIEIIEI IH Ie T NI I I NP I N I N
(FLERSE ENTER YQUR CHOICE AND KEY RETURN)

ifl £a

NTER NOISE TO SIBNAL RATIS. AS RATIC OF NGIsz

" STANDARD DEVIATION TO SIGNAL STANDARD DEVIATION
@nlzt :
CHAMNEL NUMBER: 1
PLERSE ENTER MEAN VALUE DESIRED FOR THIS CHQNNcL
2.2,
CHANNEL NUMBER: (=
PLEASE ZNTER MEAN VALUE DESIRED FUR THIS CHANNEL
2. 2
CHANNEZL NUMBER: >
PLEABE ENTER MEAN VALLE DESIRED FOR THIS CHANNEL
Q.2 .
ENTER TIME STE? FIOR START OF LIST AND RETUAN
1 :
ENTER TIME STEP AT TEIRMINATION OF LIST AND RETURN
20@ .
ENTER @ IF GRAPHICAL JUTIUT IS DESIRED
KEY 1 IF NUMERICAL LIST OF TIME SERIES IS5 WANTED
1

NUMEBEZR OF DEGREES CF FI=
OFRTIONS ACTIVE IN 7RIS B
Q. ZXIT 2ROGRAM

E00OM = @
UB=ROGRAM 3

Coetinm TR U A 1w N D LT i s Ll el

1. FRODUCE COMPLEX AMRLITUDES FOR UNCONDITIONAL S2 MULATIONS

2. FRE-PROCESS DATA TO FRODUCE NECESSARY INZUT FDR A
CONDITIONAL SIMULATION
S. SIMULATE TIME SERIZS FROM AMPLITUDES (USES OUTEUT FROM
STER #1., #3, OR #4.)
8. HELF
*****'********%******************-ﬁ-*-{-***************
(FLERSE ENTER YOUR CHOICE AND KEY RETURN)

DO YOU WANT TO SAVE THE CUTEUT SROM LiqT OPTICN
STER ON A 3EPARATE USER SFECIFIED FILE 9 vy JR N

N NO OUTPUT

Programmed STOR

F>



CONSOLE LIST FOR PREPROCESSOR
OPTION NO. 2

W e 30 A PN e eI e I YE A BN N e S N e e I e W B e

FROGARAM SIMULATES WAVE FROFERTIES BY FREQUENCY DOMAIN mETMODS
FOR EITHER UNCONDITIONAL OR CONDITIONAL SIMULAT Gha.
(WRITTEN BY LEON BORGMAN. LARAMIE. WYOMING)

ALEARASE KEY RETURN TO CONTINUE
I W I 18 e I e e T e e NP I T I T I IO e IR T I M F I I N N

DO YOU WISH TO READ CUTFUT FROM PREVIOUS RUNS
OF ORTIONS #1 OR #27 (Y = YES, N = NO
N
(2 i A 2 A LA S L L e S bR LR LR ELE LR L EE T T L L LT
ENTER. A S@-CHARACTER TITLE FOR THE TIME BERIES DATA.
S/32/88 S:8€ A CONSOLZ LIST FOR OFTION &
e I I Y o He A Fe N W He W K Fo W I I W Fe W B e e S W I W o Ko P T e P e e Fe I IS Fe W W He N
ENTER A S@-CHARACTER SUMMARY OF THE TIME SIRIZS
DOCUMENTATION FOR FUTURE REFERENCE.
LIST OUTAUT STURED ON JL J:LISTZ.DAT
CFTIONS ACTIVE IN THIS SUBRROGRANM:
2. EXIT FROGRAM
1. FRODUCE COMRLEX AMPLITUDES FOR UNCONDITICNAL SIMULATIONE
&. FPRE-FROCESS DATA TO PRODUCE NECESSARY INFUT FOR A
CONDITIGNAL SIMULATION '
S. SIMULATE TIME SSRIES FROM AMPLITUDES (USES QUTRUT FRan
STER #1. #3, OR #4.)
8. HELP |
36 A6 e S Y W e e e A N W N e e e e W Ve A Ve B W e eI B I PR W B R P P I B
(PLEASE ENTER YOUR CHOICE AND KEY RETURN)
= OPTION NO.

(=

ENTER SPECTRAL-LINE CUTGOFF FRACTION. (NOTS: A Syai_l

VARLUE IS GOUD. OWNLY THOSE LINES GIVING WARIANIE CONTRISUTION
BREATER THAN OR EQUAL TO {(CUTUFF*LAREEST SSECTRAL LINE) ARE
KEPT

Q2. 2021

F R e I W e N TP I I e T KT B e T P I e NN N

ENTER SEED INTEGER FOR RAMDOM NUMBER GENERATOR. Ii@

T DR ik o ot AL U S — 1 ol 7 W s o, . et S — ) N T o . i ok T N S Wt S o R Al ek oo}y T e S

H T e N e I BE I BT I e T I I B e N2
ENTER IGPT:
I0RT=1 INDICATES DSFEC MATRIX 1S COMPUTED AND THEN
STORED FOR FUTURE USE IN A USER-SFECIFIED F;Lh.

el a T UL A B TR e T o St vt e T o ol e S BN O P R e L & U T T ey



st

Lo B BN - - e L

{-**************{-*******{-**-’-***%*****%******“*******

FOINT V RERCHED

ENTER FILE NAME FR0M WHERZ THE DATA IS —0 BE. RZAD,
J:DSRECL.DAT

FOINT W REARCHED

POINT X REALCHED

FOINT Y REACHED

FOINT Z REACHED

IR I N T TN IR BTN I U WA T BN B
AMRLITUDE RANDOMNESS MENU

1. RANDOM 2HAGSE, BUT WAVE AMRLUITUDE DETERMINISTIC anD
_ CONSTRAINED TC BE EQUAL TO 2. BRSART (S (F, THETAY)
= RANDOM FHASE AND RANDOM AMRLITUDE

FLEASE ENTER YOUR CHOICE
b b b bl S L L LD L ST T R R R T LT L R SV

SO0INT B RZARCHED
FOINT C REACHED
SOINT D REACAED

NUMEBER OF DEZSRIES O

F SITEDOM = 1729
CRTIONS ACTIVE IN THIS SUBSROGRAM:

2. EXIT SROGAAM
1. FRODUCE COMPLEX AMPLITUDSS FOR UNCONDITIONAL SIMULATICNS
2. FRE-FROCESS DATA TO SRODUCE NECESSARY INFUT FOR A
CONDITIONAL SIMULATION |
S. SIMULATE TIYME SIRIZS FIOM AMPLITUDSS (USES OUTOUT £30M
STER #1, #3. CR #4.)
8. =zLp :
'I'.-***'I-*-l--l-******‘.—*******-l******‘l'*********i-***********
{(FLEASE ENTEIR YOLR CSHCICE AMD KEY RETURN)

DO YOU WANT TG SAVE THE QUTPUT FIOM LAST ORPTIGN
STE® ON A SEFARATE USER SEECISIED FILE ?2 Y JR N
J:OUTE. DAT
- Braogrammed STOO
Fy
Store output on OUT2.DAT.

Printer output is shown on LIST2.DAT.
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-3 TS . -

CONSOLE LIST
OPTION NO. 3

e o e e e e e e B I 6 N W W e RN S N BN N A O e N R 6 N %

FROERAEM SIMU_RTEDS WAV SRJIFEARATIES BY FRIGUENTIY DOmAIN METHCIE
=OR ZITRER UNCONDITIONAL OR CONDITIONAL “'n;&ﬁfiﬁwﬁ.
(WRITTEN BY LICGN SORIMAN, LARAMIE, WYOMmInNG:
PLEAQABZ MEY [ETURN T ONTINUE

o e e e N W e k***********-'ﬁ-****-I’-****-K-**********-ﬁ***-ﬁ-*****-!' LAl

DO YOU WISM TO RIAD TUTSUT FROM SREVIOLES RAUNS
CETORTIONS =i CR =#E7 (Y = YZE., N =

Y

LS B Rl e ol - e S = -y
amisT I8 THE Ntz 0SS REVLOUED DT RYT

J:CUTEL. DAT INPUT

TITLLE: S/=23433

DOCUMENTARTIOV : €:1&8Q &

ISESD= 1&345577 TR A Z N= FLd 0 NTH=

STIONS ACTIVE IN 7453 SubMROGERAM: '

Q. SXIT PROGRAM

. DEVELDR COMPLEX—-VALUED AFAMLITLDIS. CONDITION
INFUT. WHERE CONDITIONING TNRLT IS _Esg T
(USES QUTRUT FR0M STED #8.)

8. HELF
. LA B R L L S 2 L Lok g 2 Lk b -k £ 0 F L L B 4 8 L 02 2 L b X X R R R b F L L P e F-E ]
(FLEASE ENTER YOUR CHCICE AND KEY RETLRN)

3 OPTION NO.

MENU FOR OFTION #3 CONDITIONING IMTUT:
1. RERD THE CONDITIONING TIME SERIES
=

l

"

[

TD O ON BIVEN
SN M,

(O]

INTERVRAL FROM § FTILE,
INPUT FROM CONSBLE 48 SINGLE ROINT SHICW ICWTI7A7ILN.

1

THE GIVEN TIME SSRIZH I8 70 BI READ FRIM WHRAT TI_2Z7
J:3TSZE. AT

AT R, XC{l.1,l)y=+1, Z87Q742+232

AT B, XC(l,1,1)=+1,3870745Z+3Z

ITER=1 QQRUP~+h.B79?8u9¢3ﬁ6 331~
ITER=Z ERROR=+1. 436146577352462-281
ITER=3 ERROR=+8, 3267803736308 1E~-222
TER=4 ERROQR=+£. 2865877831 79375-002
ITER=S SRROR=+4, 7942818E885633E-a22
ITER=§& ERROR=+3. 986507227 17223E-922
ITER=7 ERROR=+4, A73387333411E64E-202
ITER=8 ERROR=+4. 8202ZRAZE41DE51E-2Q2
ITER=3 ERROR=+4., 3126203382642 2E-002
TER=12 ERROR=+3. 707548793 24QZ3 1 =-2022
ITER=11 ZRROR=+3. 61288261 3720Rzz -2

TR T D TSI T AT At DTS Ny
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CTER=IA
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TIET N4

ER I e LI T B O LN A T I A S S A I 2 B T N SR O I 2 B SR SRR S P

i
L DT e B B L)

ETRAL R g, SEal T s JASH T e -
ZRAOR=+4, 31572 78AGE52935 -0
ERROR=+3. ESE7L8Q733451 LE-QRa
TRROA=+4, GERESPEVEI7IEZT -2
ERROR=+4, SR4 1 1 3277454545202
ERRUR=+4, Z3PRSE48E4 1850 ~QB2
_RPBR—+H.mdSﬁEBE@lQSOQE:—@@E
SRROR=+4, SSOBT74EDSSLASPE—A0S
ZRROR=+S, BRETCA4T4 T TLSGTIE-PRS
TRAOA=+6. SZE746TER L AS4L4E—A02
ZRARCR=+8. SAYE7T 195438332 —228
SRRCR=+1, 811356341 472808301
ZRROR=+1, 77ETAZG7: 1 2IE3T-201
ERRCR=+3. 41 3T 1884533585 IE-Q02
ERROR=+4, 44515862 1457 73E-Q22
SRRCRF=+7. 155625 EEQBJBBQL-GQL
RTBR:%A.-98353@6@96&95:—@3a
ARCR=+4, 5144359432281 7E-222
AROR=e4, LBL1BZI3T16 196275022
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; E%ﬂ3@77797959=—@@2
= 77734 303437 25-2az
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CONSOLE LIST FOR OPTION NO. 5

WITH
OUT3.DAT AS INPUT
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SROZRAM BINMJLRTERS WAVE SROFERTIES BY “QWQUENCY DOMAIN
-——
S 4

UNCONMDITIONGAL OR ‘Amﬂ""IEN SIMULATIONG.
BY LEZ0N BORGMAN, LARAMIZE, vJYUMIE‘\c‘G)
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. HR-~HQHquL DATA TO SRODUCE NECESSARY IN=UT F3R A

CONDITIONAL SIMU_ATION

S. SIrLLATE TIvE 3 FROM AMBLITUDES (USES CUTELT
STES w1, b}
B, -ZL_F~

4**********4%*w***********%*4****************%***+
G _UERSE ENTER YOUR CHIIZE AND KEY RETLAM

5 OPTION NO.
INTIR NOISE TO SISVAL RATIO., &S IRTIO OF ~OIBE
STRNDARD DEVIATION T2 SIBNAL STANDARD DEVIATION
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VALLUZ DIBIRED FOR Twi
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VALLE DESIITD FOR THIS O-BANE
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= FOR START OF IS8T onND RITURN
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SNTZIR TIME STIR 4T TEISMINATION OF LIST AND RETUARN
SNTER 2 IF S3GERICAL SUTSLT IS DESIASD -
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 CONSOLE LIST
OPTION NO. 4

***************%************************************

SROGRAM SIMULATES WAVE HROFERTIES EY FREQUENCY DOMRIN METRODS
FOR ZITHZR UNCONDITIONAL OR CONDITIONAL SIMULATIONS.
(WRITTEN EBY LECN BORGMAN. LARAMIZ. WYOMING)

ALERSE KEY RETURN TO CONTINUE
LSS A R S LA LR LTS ER E R E R R T T Y SRR g g gy

SFROM REREVIOUS RUNS

RO YOU WiB3= 70 = u =
Y = YEZ, N = NT

OF CRTIONS &1 0/ #2
4
WHAT I35 THE FILE NAME F5R SARSVIOUS oUTOUT?
:OUTE. DAT «— INPUT
TITLE: S/23/53 :
DOCUMENTATION: €:22 Fm :
ISEID= 128345677 ICHUZ= . 2 N= S1&  NTS=
ORTIONS ACTIVE IN THIS SUBPRIGAAM:/' 2. EXIT FROSRAM
4. DEVELCS COMPLEX-VALUED AMELITUDES. CONDITIONED ON SIVEN
INPUT, WHEREZ CONDITIONING INTSRVAL EQUALS N.
(USES QUTHRUT SROM STES #2.)
8. HELR
************************************i********i****
(PLEASE ENTER YOUR CHIICE AND XSY RETURN)
4 <—— QPTION NO.
THE GIVEN TIME SIRIES IS TO BI RZAD FROM WHAT STLE?
J:13TS4, DAT
OPTICN 43 JM=1 ™
QPTION 4: JM=2
OFTION 4: JIm=3
CPTIGN 4: IM=s4
DRTION 4: JIn=S
QFTION 4: JM=&
OFTION 4: Fwm=7

e

QRTION &4: Jm=3 These can easily be removed from
ORTION 41 Fm=3 FORTRAN code.

QFTION 4: Jh=12 > However, it is pieasant to see on
Ortion 4 Tmetl the console that the computer
OPTION 4: JM=13 is moving along in the calculations.

CPTION 4: SM=14
OFTION 4: JM=1%
OFTION 4: JM=1g
ORTION 4: JWM=17
OFTION 4: JM=18
CRTION 4: JM=19
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OPTION
CPRTION
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SRTION
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CRTIAN
OPTION
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ORTION
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Jne=z
Jrte=zg

o FM=m

Jm=3
Jn=31
Jm=32
JIM=33
Ji=34
JM=35
Jw= 35
IM=37
Jm=328
J=33
JM=4a
JH=dl
JM=43
Jift=ma 3
Jv=dd,
Im=4%
Im=4&
Jm=a7
J=48

3
i

JN=g3
JM=566
IM=57
JM=£8
JIn=£3
ImM=72
JM=71
JM=7E
JmM=73
Jv=74
Ja=7
Im=76&
T=T77
JM=73
Jn=73
JM=3Q
=gy
Jw=3z
JM=as
JM=H4
JM=83
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ORTION 431 Iv=&E9
OFRTION 431 Jmes
QRETION &4 J¥=3i
QRPTION 43 Jm=32
ORTION 4: I1=33
QRTION 4: JM=
ORTION 43 JmM=33
QRTION 4: J¥M=936&
CRTION 43 Jm=37
CRTION 4: Jv=93
OPTION 43 JiM=3%
ORTION 43 JM=1Q0@
ORTION 4: Im=191
OFTION 4y Jm=l@2
QATION 43 IM=133

ORTION 4@ J E
ORTION 43 IM=125
QRTION 4: JrM=1G6&
SPTION 4: IM=127
OTION 4: IM=10G8

CRTION 431 IvM=_073
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OFTION 4: J
GRTION 4: O
ORrTION 4= !
OFRTION 43
ORTION 4: Ji=:

CRTION 4: Sm=11iQ@
ORTION 43 TM=111
ORTION 62 JM=!ig
CPTION 4: Jm=.13
ORTION 41 JMm=i114
OFTION 4 FM=1i5
SRTION 4: JMm=116
ORTION 42 Joi=117
CRTION 435 Jm=:18
DMT’DN Gz gm=119
FTION 4: JM=122
ORTION &4: Sms=1g
CRTION 4: IM=:22
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4. DEVELOR COMPLEX-VALED AMPLITUDES, LCRDLT-LN:D ON
iNPUT., WHERE CONDITIONING IN'F?VQH ZHLALS N,

HUSES QUTPUT FROM STER #2.)
8. HELFR

********************** ******.—********** b d 2 b b L L 1 XY

(PLEASE ENTER YOUR CHOICZ AND KEY RIETLRM)
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DO YOU WANT TO SAVE THE QUTDUT FROM LAST O5TION

STER ON A SEFARATE USER SPECIFIED FILE 2 Y 0GR
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PLEASE ENTER THE FILE NAME FOR STOIOGE
J:0UT4.DAT OUTPUT FILE
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CONSOLE LIST FOR OPTION NO. 5
USING OUT4.DAT AS INPUT

I I 336 B e e e W HeHe A W I K Ee WA W e e W WA KN 6NN NN R R

FRAOGRAM SIMULATES WAVE RRCPERTIEZE BY FREQUENCY DOMAIN METHODS
FOR EITHER UNCOMDITIONAL OR CLHDITIJNQL SIMULATIONS.
(WRITTEN BY LECN RBRORGMAN, LARAMIE, WYOMING)

ALEASE KEY RETURN TO CONTINUE
F e B I I e I e Fe I W H e I KR P K K e e I I T K KN I N T e e e

DO YOU WISH TO RERD CUTRUT FROM RREVIQOUS RUNS
OF SRTICNS #1 OR #2? (Y = ¥YZB., ~ = nNO

Y .

WHAT I8 THE FILE MAME FOR 23ISVIOUS CUTAUT?
J:0UT4. DQT INPUT _

OETIONS ACTIVE IN THIS SUBRROCGRAM:

@. EXIT ~ROGRAM

. PRODUCE COMEL_EX AMPLITUDES FOR GnCONDITIONAL SIMULATIONS

- FRE~FPRGCESES DATA TO FRCDUCE NECESSARY INPUT FOR A
CONDITIONAL SIMULATION '

S. SIMULATE TIME SERIES FROM AMPLITUDES (USES CGUTAUT FRUM

STER #1, #3, OR #4.)

&. HzLP

RS T P TR I R R R T R R R R
(FLEASE ENTER YOQUR CHOICE AND HEY RETURM)

s OPTION NO.

ENTER NOISE TO SIGNAL RATIO. AS RATIO OF NQISE
STANDARD DEVIATION 7O SIGNAL S?QNDQRD DEVIATION

Q. a .

CHANNEL NUMBER: 1

FLEASE ENTER MEAN VALUE DESIRED FGR THIS CFANNEL

Q. 12

CHANNEL NUMBER: =

FLEASE ENTER MEAN VALUE DIDIRED FOR THIS CHRANNTL

@l

CHEARNNEL NUMBSR: 3 .

PLEARSE ENTER MEASN VALUE DESIRED FOR THIS CHANNEL
Q.2

ENTER TIME STZP FOR START OF LIST AMD RETURN

1

ENTER TIME STER AT TERMINATION OF LIST AND RETURN
=2 .

EMNTER @ IF GRAFHICAL OUTFUT IS DZSIRED

KEY 1 IF NUMERICAL LIST OF TIME SERIES IS WANTED
1

NUMEBER OF DEGREES Gr R ErD = Q
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Z. PRE-FROCEZSE DATA TO ~ROLDUCE NECESSARY INNUT FOR &
CONDITIONAL SIMULATION

=

=

. SIMULATE TIME SZRIZS FR0M AYSLITUDES (USES OuLTRUT F30M
STER #1. #3. OR #4.) : '
8. HELM
******-l»-i-**-l-'!--l-*-I--I-******-I--I-************************-!-*
(HLEASE ENTER YOUR CHOICE AND KEY RETURM)

DO YOU WANT TO SAVE THE OUTFUT FROM LAST OFTION
171z

STEF OM A SERARATE USER SFECIFIED FILE 7 Y OR N

N
Aroorammed STOP

=

Time serles are stored in printer
listing LIST45.DAT

v



-:181IM7 CONSOLE LIST
' o OPTION NO. 7

e B e A e B W IE W W B W A W N e N e I e e W A R e I N N N e e R W

FROGRAM SIMULATES WAVE DRIORERTIEZES BY FREDUENCY DOMAIN METHODS
FOR EITHER UNCONDITIONMNAL COR CONDITIONAL SIMULATIONS.
(WRITTEM BEY LEDN BORGMAN, LARAMIE, WYOMING)

FLEASE KMEY RETURN TO CONTINUE
6 T B I N I T e A NN e e I T T I I e T I T N 626 2 6 W

DO YOU WISH TO READ CUTRUT FROM DREVIOUS RUNS
A5 INEUT FOR THIZ RUN? (Y = YES, N = 8O
v
WHAT I5 THE FILE NAWE FOR TAIS INAUT?
J:0UT4. DAT —— INPUT
ORTIONS ACTIVE IN THIS SLBRICERAM:
@. EXIT FROGRAM
7. SRODUCE & REDUCID SET OF AMELITUDES FGR A LOW RSSOUUTION
REFRESENTION THE SER SURFACE AND XKINEMATICS.
(USES CUTFLUT FROM STERS #1 OR STER #3.)
8. HELP -
L2 S 2L 222 LS L P L L B LS ELE LR EEEEEE LY EDE L L LR R EE LR
(FLLEASE HEY YOUR C-DICE AND RETUSN)
7 «——— OPTION NO.
PLEASE ENTER THE LOWEST AMPLITUDE OF INTEREST
2.1
QWKSRT
DO YOU WANT TO SZE A COMPARISON OF THE UL
RESOLUTION AND THE LOW Rh:DLUT‘DN WAVE TIME HISTORIES
AT X=@, Y= ? (Y OR N

Y .
EINTER TIME STEP FOR START OF LIST AND RETURN

1

SNTER TIME STER AT TERMINATION ut LIST anD RETUIN
2@

EMTER @ IF GrRARHICAL QUTAUT IS DISIAED

MEY | IF NUMERICAL LIST OF TIME SERIES I35 WANTED

Qa

ORFTIONS RCTIVE IN THIS SURPFROGRRAM:

2. EXIT PROGRAM

7. PRODUCE & REDLCED SET OF QMﬂLITUDES FOR A LOW Q ESCLUTION
REFPRESENTION THE SEA SURFACE AND KINEMATICS.
C(USES DUTRUT FROM STERS #1 0OR STEP #3.)

8., HELF

3 B I He A oA A W T B Fe e KA WA I I 2N K A I

(FLERSE KEY YOUR CHOICE AND RETURN)
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Programmed STOS
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List of low resoiution amplitudes is
printed on line printer as shown in LIST7.DAT.
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DISTRIBUTION LIST

DTIC Alexandria, VA

GIDEP OIC, Corona, CA

NAVFACENGCOM Code 03, Alexandria, VA

NAVFACENGCOM - CHES DIV. FPO-1PL, Washington, DC

NAVFACENGCOM - LANT DIV, Library, Norfolk, VA

NAVFACENGCOM - NORTH DIV. Code 04AL, Philadelphia, PA

NAVFACENGCOM - PAC DIV. Library, Pearl Harbor, HI

NAVFACENGCOM - SOUTH DIV, Library, Chatleston, SC

NAVFACENGCOM - WEST DIV. Code 04A2.2 (Lib). San Bruno, CA '

. PWC Code 101 (Library), Oakland. CA; Code 123-C, San Diego. CA; Code 420, Great Lakes, IL; Library
(Code 134), Pearl Harbor, HI; Library, Guam, Mariany Islands; Library, Norfolk, VA: Library, Pensacola.
FL; Library, Yokosuka. Japan: Tech Library. Subic Bay. RP






