US Army Corps
of Engineers

i |
sl g 1QyL,uen)

[+]

- -4
(e ' Contour i, J

T

y(I, J}

D
IBETn4ABI
1Qy(1,4)

1

. J'" Contour

th
- (=1} Contour

Ly B VA DN I

LONGSHORE

Lo,

INSTRUCTION REPORT CERC-87-4

A USER’S GUIDE TO THE N-LINE MODEL:
A NUMERICAL MODEL TO SIMULATE
SEDIMENT TRANSPORT IN THE VICINITY
OF COASTAL STRUCTURES

by
Norman W. Scheffner, Julie Dean Rosati

Coastal Engineering Research Center

DEPARTMENT OF THE ARMY
Waterways Experiment Station, Corps of Engineers
PO Box 631, Vicksburg, Mississippi 39180-0631

August 1987
Final Report

Approved For Public Release; Distribution Unlimited

Prepared for DEPARTMENT OF THE ARMY
US Army Corps of Engineers
Washington, DC 20314-1000

under Work Units C31232 and C31551




Destroy this report when no longer needed. Do not return
it to the originator,

The findings in this report are not to be construed as an official
Department of the Army position unless so designated
by other authorized documents.

The contents of this report are not to be used for

advertising, publication, or promotional purposes.

Citation of trade names does not constitute an

official endorsement or approval of the use of
such commercial products.



Unclassified

SECURITY CLASSIFICATION OF THIS PAGE

Form Approved

REPORT DOCUMENTATION PAGE OMBNo 0704-0188

Exp Date Jun 30 1986

a REP RT SEC RSTY CLASSIFICATION 1b RESTRICTIVE MARKINGS
assi

22 SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABILITY OF REPORT

2b. DECLASSIFICATION / DOWNGRADING SCHEDULE Approved for public release;
LA distribution unlimited

4 PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S)

Instruction Report CERC-87-4

6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL | 7a. NAME OF MONITORING ORGANIZATION
USAEWES Coastal Engineering (1f applicable)
Research Center WESCV
6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)
PO Box 631
Vieksburg, MS 39180-0631
8a. NAME OF FUNDING / SPONSORING 8b OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (If applicable)
US Army Corps of Engineers DAEN-CWO-R
8c. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
) PROGRAM PROJECT TASK WORK UNIT
Washington, DC 20314-1000 ELEMENT NO. | NO NO ACCESSION NO

11 TITLE (Inc/ude Security Classification)
A User's Guide to the N-Line Model: A Numerical Model to Simulate Sediment Transport In

the Vicinity of Coastal Structures

12 PERSONAL AUTHOR(S) . .
Scheffner, Norman W., Rosati, Julie Dean

’3arT'YpElOF REPOR){: 13b TIME co\/ 2 198 14 DATE OF REPORT {Year, Month, Day} {15 PAGE COUNT
inal repor FROM 19 TO 983 August 1987 130

16. SUPPLEMENTARY NOTATION
Available from National Technical Information Service, 5285 Port Royal Road, Springfield,

VA 22161,
17 COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Bathymetric response Littoral barriers
Detached offshore N-line model
breakwaters (Continued)

19 ABSTRACT (Continue on reverse if necessary and identify by block number)

A user's manual was developed for the N-line numerical sediment transport model by
the Coastal Engineering Research Center (CERC). This report provides the necessary
guidance, complete with multiple example applications which include model input and output,
for using the N-line numerical model. Capabilities of the model include the simulation of
(a) single or multiple shore-perpendicular structures, (b) single or multiple detached
offshore breakwaters, and (c¢) disposal of material or dredging of material in the coastal
zone. Model parameters are discussed in order to guide the potential user to a successful
application of the model.

-The N=line model is versatile, easy to use, and capable of producing dependable

results when used for appropriate applications. The documentation presented in this manual
is intended to cover only the breakwater subroutine. Since conceptual modifications were

(Continued)
20 DISTRIBUTION / AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
& uncLassiFlEDUNUMITED  [Z] samE AS RPT ] oTic Users Unclassified
22a. NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (include Area Code) | 22¢ OFFICE SYMBOL
0D FORM 1473, 8a mar 83 APR edition may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE

All other editions are obsolete
Unclassified



Unclassified

SECURITY CLASSIFICATION OF THIS PAGR

18. SUBJECT TERMS (Continued).

Numerical model User's manual
Sediment transport Wave refraction/
Shoreline evolution diffraction

19, ABSTRACT (Continued).

not made to the original model, the original documentation, presented in CERC's report
MR 83-10, should be obtained by any potential user of the model.

The N-line model is useful in showing qualitative trends for a complex case such as
Lakeview Park, Lorain, Ohio., Some of the drawbacks of the program when modeling Lakeview
Park, such as the inability to reach an equilibrium shoreline, and the low sinuosity of the
shoreline when influenced by breakwater segments, could possibly be successfully modeled by
modifying the different input parameters, such as the ADEAN parameter and/or initial shore-
line location and/or the model code. Perhaps then a quantitative verification of the model
could be made. However, in this case, the model would have then been tailored to produce a
previously known result.

A project cannot be successfully modeled without experimenting with different time-
steps, space-steps, contour depths, shoreline locations, and structure configurations. A
wave climate representative of the area being modeled is also very important. Finally, the
response of the model to a particular setup must be interpreted with engineering judgment.

Unclassified

SECURITY CLASBIPICATION OF THIS PAGE




PREFACE

This study was authorized as a part of the Civil Works Research and
Development Program by the Office, Chief of Engineers (OCE), US Army. The
work was jointly performed under Work Unit C31551, Numerical Modeling of
Shoreline Response to Coastal Structures, which is part of the Shore Protec-
tion and Restoration Program and Work Unit C31232, Evaluation of Navigation
and Shore Protection Structures, which is part of the Coastal Structure,
Evaluation, and Design Program. Messers. J. H. Lockhart, Jr., and J. Housley
were OCE Technical Monitors.,

This guide was developed to make the N-line model, developed for the
Coastal Engineering Research Center (CERC) by Mr. Marc Perlin and
Dr. Robert G. Dean, of the Coastal and Offshore Engineering and Research,
Ine., Newark, Delaware, available in an easy-to-use-and-apply format. This
has been accomplished by providing detailed examples demonstrating appropriate
model applications. Each example includes a listing of the model input param-
eters and a complete output file for user comparison. The model includes an
interactive input data generator for fast and easy application of the model.
Program listings are provided in the appendix of this report. Magnetic tape
copies of the code can be obtained by contacting the Engineering Computer
Programs Library Section of the Technical Information Division, US Army
Engineer Waterways Experiment Station (WES), Vicksburg, Mississippi.

This guide was prepared by Dr. Norman W. Scheffner of the Research Divi-
sion, CERC, and Ms. Julie Dean Rosati of the Engineering Development Division,
CERC. The report was prepared under the direction of Dr. James R. Houston,
Chief, CERC, and Mr. Charles C. Calhoun, Jr., Assistant Chief, CERC.

COL Allen F. Grum, USA, was the previous Director of WES. COL Dwayne G.
Lee, CE, is the present Commander and Director. Dr. Robert W. Whalin is

Technical Director.
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CONVERSION FACTORS, NON-SI TO SI (METRIC) UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI

(metric) units as follows:

Multiply

cubic yards

degrees (angle)
feet

inches

By
0.7645549
0.01745329
0.3048
2.5U

To Obtain

cubic metres

radians
metres

centimetres



A USER'S GUIDE TO THE N-LINE MODEL: A NUMERICAL
MODEL TO SIMULATE SEDIMENT TRANSPORT IN THE
VICINITY OF COASTAL STRUCTURES

PART I: INTRODUCTION

1. The US Army Engineer Waterways Experiment Station, Coastal Engineer-
ing Research Center (CERC), presently supports a general use numerical model
for simulating sediment transport and bathymetric changes in the coastal
zone. The original report, "A Numerical Model to Simulate Sediment Transport
in the Viecinity of Coastal Structures" (Perlin and Dean 1983), detailed an
N-line model developed to simulate the effects of single or multiple, equal
length groins and/or offshore dredged material disposal on the shoreline
location and the local bathymetry. These changes are the result of wave
action from an offshore wave field of known period, height, and direction.
Subsequent enhancements to the model include the effects of single or multiple
detached breakwaters; the capability of handling multiple unequal length
groins; the capability to specify an initial nonstraight shoreline; and the
addition of a separate, user-friendly program to generate input data files for
the N-line model.

2. The purpose of this report is to provide a user's guide for applying
the model to specific cases of interest. Theory of the model, with the ex-
ception of the breakwater subroutine, is not covered in this report. Those
details can be found in the program documentation (Perlin and Dean 1983).

This report includes (a) a description of the capabilities and limitations of
the model, (b) a brief documentation of the breakwater subroutine, and (c) de-
tails on how to apply the model to specific cases. Since the intent of this
report is to provide a potential user with enough guidance to properly use the
model, specific input and output listings for detailed applications of the
model. This approach will allow the user to become familiar with generating
data and running the model are given. The sample output is provided as a
check to verify that the model is producing the correct results for a given
input condition. This solution also is valuable for comparison when the model
is run on different computer systems. Finally, a listing of the model and the
data file generation program is provided. Appendix A provides example input

and output, while Appendix B provides the program listing.
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PART I1: CAPABILITIES AND LIMITATIONS

3. The intent of the N-line model is to provide the user with a tool to
adequately predict the effects of modifications to the coastal zone if certain
criteria are met. For example, the model was developed for specific appli-
cation to coastal areas that are predominately influenced by waves and that
are not characterized by complex bathymetries such as offshore bars, barrier
islands, or deep and/or irregular channels. Areas of this complexity require
more sophisticated, expensive, and difficult-to-apply numerical models. Phys-
ical models may even be required in some cases. The N-line model may, how-
ever, provide adequate results even to relatively complex areas if the user is
aware of the limitations of the model and interprets the results with these
limitations in mind. Incorrectly used, this model, as with any model, can
yield erroneous results that must be recognized as resulting from poor input
data or from an application to a situation beyond the capabilities of the
model. It is the modeler's responsibility to correctly use and interpret the
results of the model.

4, The limitations of the N-line model that restrict its applicability
are a result of the basic formulation of the model. Certain physical pro-
cesses are not accounted for in the governing equations. For example, the
model simulates refraction and diffraction, onshore/offshore and alongshore
sediment transport, and conservation of mass resulting from a khown wave
field. The model does not simulate tidally induced velocities and water
levels nor does it simulate wave-induced currents and setup/setdown. The
assumption that these complex effects are minor in comparison to the wave
field allows for a simplified set of governing equations that result in a
model which can easily and economically be used as a design tool. Cases in
which tidal and/or wave-induced effects are significant require the use of
additional governing equations resulting in a highly complex numerical model
which is both difficult and expensive to apply. The purpose of the N-line
model is to provide the user with a tool for the prediction of changes in the
primarily wave-dominated coastal zone.

5. The distinction between an appropriate and inappropriate application
of the model is difficult to define since certain idealizations and simplifi-
cations can be made that might adequately represent the physical system. This

will often result in qualitative results that are useful in determining trends



or rates of change. In order to make a decision as to whether or not the
model can be applied to a given situation, the following list of major
assumptions and limitations of the model must be consulted:

a. The model is based on an equilibrium beach-profile concept.
This requires that the beach profile be assumed to monotonically
increase in depth in the offshore direction. The relationship
used in the model is

where
h = depth
A = Dean's equilibrium profile coefficient
y = distance offshore

The entire modeled area is assumed to have this profile.

b. The offshore boundary condition for the model is the specifi-
cation of a single wave climate for the entire offshore bound-
ary. Although this can be changed at each time-step, it must
apply to the entire length of coastline being modeled.

Shore-connected structures, such as groins or jetties, must be
perpendicular to the specified baseline. This requirement is a
consequence of the computational grid employed by the model.

[£e)

The model is based on mean sea level and has no provisions for
deviations from a mean condition.

[o

The addition of offshore dredged material disposal is made by
advancing the appropriate depth contours offshore by an amount
equivalent to the quantity of material added. Because of the
limitations imposed by the monotonically increasing depth as-
sumption, a berm or dredged material island cannot be modeled.

I 1¢]

)

Limitations of the modeling of a breakwater will be covered in
the next section.

6. Several of the above limitations could be modified. For example, a
separate equilibrium profile could be specified for each location along the
modeled area. This could be in the form of a spatially variable coefficient
A , which could be determined from a series of shore-perpendicular profiles.
Similarly, mean sea level changes could be incorporated in the model formula-
tion. Assumptions such as the equilibrium profile concept with a monotoni-
cally increasing depth are, however, basic assumptions of the model and cannot
be altered. If a particular application cannot be adequately represented with

these assumptions, the N-line model should not be used.



PART III: DETACHED OFFSHORE BREAKWATERS

7. A subroutine was added to the original N-line model described in
Perlin and Dean (1983) to extend the applicability of the model to include the
effects of detached offshore breakwaters. This subroutine was developed to
utilize the computational procedure of the existing model. Certain assump-
tions and simplifications were made in order to achieve compatibility with the
basic model. The major simplification is that only the refractive, diffrac-
tive, and transmissive effects of the breakwater on the wave field are con-
sidered. The physical existence of the breakwater (e.g., a small island) was
not possible due to the N-line model formulation of a monotonically increasing
depth offshore. The consequences of this assumption will be discussed in
paragraph 12.

8. The procedure used for the breakwater computations was to first
calculate the entire wave-field distribution using the N-line model as if no
breakwater existed. The effects of the breakwater on the wave field can then
be determined by adding the diffracted and refracted wave energy vectors from
each breakwater tip to the previously computed vector components at each grid
point. If the grid point falls in the shadow zone of the breakwater, the
N-line-computed contribution is multiplied by a user-supplied transmission
coefficient.

9. A more comprehensive description of the computational procedure
can be made by referring to Figure 1 and to the list of variables shown in
Table 1. The sequence of events is as follows:

Calculate the breakwater orientation angle (BRKANG).

a.
b. Calculate the depth (DEEPL, DEEPR), angle (THETAL, THETAR), wave
height (HLFT, HRT), celerity (CLFT, CRT), and group velocity
(CGLFT, CGRT) for the left and right tips of the breakwater
based on a linear interpolation of N-line-computed values.
c¢. Calculate the left and right X-coordinate for the shadow zone

(XXL, XXR).

d. Calculate the local contour line orientation (CONANG) and the X-
and Y-components of the N-line-computed wave height based on the
N-line-computed wave angle (THETA).

Calculate the angle from the tip of the breakwater to the grid
point (ANG). A separate computation is made for diffraction
from the right and left tips of the breakwater.

fo

f. Calculate wave height at the local point using the diffraction
subroutines included in the N-line model (HTEMPR, HTEMPL).
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Table 1

List of Variables

Parameter
Name

ILFT(N)
IRT(N)
YLFT(N)
YRT(N)
NOBKS
DEEPR(N)
DEEPL(N)
HRT(N)
HLFT(N)
THETAL(N)
THETLL(N)
THETAR(N)
THETRR(N)
XXL(N)
XXR(N)
CLFT(N)
CRT(N)
HTEMPR(N)

HTEMPL(N)

HTXL(N)
HTYL(N)
HTXR(N)
HTYR(N)
YLLFT(N)
YRRT (N)
DXL(N)
DXR(N)
BRKANG(N)
CGRT(N)
CGLFT(N)
XXDIST
HX

HY
THETA(I,J)
Y

ANG
ANGJET
ANGG
THE

AMP
SHADOW
H(I,J)
HB(I,J)
CONANG

Used For

I-location of left end of breakwater

I-location of right end of breakwater

Distance offshore to left end of breakwater

Distance offshore to right end of breakwater

Total number of breakwaters

Depth at right end of breakwater

Depth at left end of breakwater

Wave height at right end of breakwater

Wave height at left end of breakwater

Wave angle at left end of breakwater

Wave angle used at left edge of shadow zone

Wave angle at right end of breakwater

Wave angle used at right edge of shadow zone

X-location of left edge of shadow zone

X-location of right edge of shadow zone

Wave celerity at left end of breakwater

Wave celerity at right end of breakwater

Wave height contribution of diffraction from right end of
breakwater

Wave height contribution of diffraction from left end of
breakwater

X-component of HTEMPL

Y-component of HTEMPL

X-component of HTEMPR

Y-component of HTEMPR

Y-location used to calculate left edge of shadow zone

Y-location used to calculate right edge of shadow zone

¥~distance used in calculation of left edge of shadow zone

X~distance used in calculation of right edge of shadow zone

Angle of the breakwater with respect to baseline

Group velocity at right end of breakwater

Group velocity at left end of breakwater

X-distance to point (I,J)

X-component of H (I,J)

Y-component of H (I,J)

Wave angle at T-,J-location

Y-distance to I-,J-location

Diffraction angle from breakwater tip

Angle from breakwater tip to jetty tip

Refracted value of ANG at point I,J

Wave angle at breakwater adjusted for BRKANG(N)

Amplitude factor after diffraction

Zone in lee of breakwater

Wave height at I-,J-location

Breaking wave height at I-,J-location

Angle of local contour at I-,J-location




g. Calculate the refracted angle for the wave at the local point
by using Snell's Law. For this computation, a shallow-water
wave approximation is used for wave celerity. The computed
angle is then adjusted to compensate for the local contour
angle.,

Compute the X- and Y-components of the diffracted wave from
each tip by using the refracted wave angle (HTXR, HTYR, HTXL,
HTYL).

Multiply the X- and Y-components of the N-line-computed wave
heights by a shadow-zone factor. This coefficient is equal to
unity when the point is not in the shadow zone behind the
breakwater.

J. Sum all the contributing waves for each grid point, based on
conservation of energy, and calculate an effective wave height
and angle (H,THETA). For example:

1=

P
.

NOBKS
XXX = :E (HTXLi* IHTXLiI + HTXRi* lHXTRil + HY* |fo>
i=1
NOBKS
YYY = zi (HTYLi* IHTYLiI + HTYRi* IHTYRiI + HY* !HYD
\
iz
H = IXXX| + |YYY]

THETA = ATAN [(XXX/ \ﬂ}§§7—>/«%YY/ \ﬁ;;;?)]

where NOBKS = the number of breakwaters in the modeled area.

10. The above formulation includes some simplifications that were not
felt to be significant. These were considered to be justifiable since a rig-
orous treatment of the process of refraction and diffraction from a detached
breakwater would require a total reformulation of the N-line model. In view
of the original purpose of the model, reformulation was not considered
appropriate.

11. The breakwater subroutine does not include a second diffraction and
refraction of the breakwater-diffracted wave around groins or jetties. The
program will compute a shadow zone behind each groin or jetty and will set the
breakwater-diffracted wave components to zero for that area. Since it is un-
likely that shore-perpendicular structures would be located directly behind a
detached breakwater, this simplification appears adequate.

12. The unavoidable simplification of not recognizing the physical

10



presence of the breakwater in the surf zone was mentioned in paragraph 7.

This approach introduces two physical processes which must be considered in
the numerical model formulation. First, an actual breakwater causes the in-
coming waves to break, due in part to the decrease in depth in the vicinity of
the structure. The exact location of the breaking point is primarily a func-
tion of both wave height and water depth. The model formulation assumes the
breakwater can be considered as an abrupt barrier so that the wave height at
the breakwater is equal to the wave height at the location computed by the
N-line model. This value is used to diffract the wave around the breakwater
tip. The breaking wave height and depth used in the N-line model for onshore/
offshore sediment transport calculations are replaced by the height and depth
at the breakwater location unless the wave would have broken seaward of the
breakwater. Values between breakwater tips are calculated by linear interpo-
lation of heights and depths at the ends of the breakwater.

13. The second process associated with a real breakwater is that depth
contours do not cross the breakwater but tend to show a depth decrease shore-
ward of the breakwater and a depth increase offshore. This phenomenon cannot
be correctly simulated by the N-line model without making alterations to the
basic formulation. The solution adopted was to retain the N-line computations
as if no breakwater existed. This will allow the contours to cross the break-
water; however, due to the decrease in wave energy inside the breakwater, the
tendency is for the contours to behave in a qualitatively correct manner.

This can be seen in the contour plots shown in Part IV.

14. The simplifications employed in the formulation and solution ap-
proach of the breakwater subroutine were made in order to achieve total com-
patibility with the existing N-line model. Consequently, very few changes
have been made to the original model. Any questions concerning basic assump-
tions or numerical methods are referred to the program documentation (Perlin

and Dean 1983).

1"



PART IV: APPLICATION OF THE MODEL

15. The primary advantage of the N-line model over more complex numer-
ical models is that, if applicable to the situation, the N-line model can be
easily and economically used to simulate the physical problem and to provide a
great deal of information on two-dimensional (2-D) changes in the modeled
area. This simulation includes the capability to make predictions on the
order of several months to several years. Simulations of this order of mag-

nitude are not economically feasible with more complex sediment-transport

models.
16. Application of the model to a specific or hypothetical situation

is relatively easy. For example, there is no requirement for generating a
complex computational grid, boundary conditions other than the offshore wave
climate do not need to be specified, and a minimum of input data is required.
The following list contains variables that are required. These can be clas-
sified as the basic model parameters that define the modeled area, and the
time-dependent parameters that must be introduced at each time-step. A more
complete description of a majority of the input variables can be found in
Perlin and Dean (1983). Required variables include:

a. Basic parameters (see Figure 2 and Table 2):

(1) IMAX--The total number of alongshore grid cells used to
adequately represent the modeled area. The examples in
Perlin and Dean (1983) and in this report used 50. The
specification of a total number much exceeding this will
significantly increase the cost of running the model;
therefore, some care should be exercised in selecting this
number.

(2) JMAX--The total number of computational contour lines
(Y-direction grid cells) used in the modeled area. Num-
bers in the viecinity of 8-10 were used in the examples.
This number will have to adequately define the bathymetry
in the modeled area by defining enough contour lines be-
tween the shoreline and the offshore depth defined by the
variable WDEPTH. The parameter statements in the code
(see Appendix B) must reflect NI = IMAX + 3 and
NJ = JMAX + 3 for correct dimensioning.

(3) WDEPTH--The depth of water, defined in metres (as in the
original publication), corresponding to the location of
the input wave conditions. This depth represents the off-
shore boundary depth contour and is used as a constant
computational boundary condition. A value of 10 m was
used in all examples.

12
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Table 2

Input Parameters

Card Variables Format Comment
1 IMAX, JMAX 2110
2 WDEPTH 10X,F10.3 In metres
3 CHANGE(N), N = 1, JMAX + 1 10F8.3
ol NWRITE I10
5 BERM, SFACE, DIAM 10X,F10.3,F10.4,
F14.3
6 MMAX 13 If none exist, enter 1 and
see next card
7 IJET, SJETTY 13,F10.3
One card per structure. If
none exist, enter any
location and zero length
8 ADEAN F10.4
9 DX, DELT 2F10.3
10 Y(1,1), I = 1, IMAX 10F8.2
1" NOBKS 15 If none, enter zero
12 ILFT, IRT, YLFT, YRT 10X,2110,2F10.2 One card per structure. If
none exist, omit card
13 HS, T, ALPWIS, IDDD 15,5X,3F6.1, This card is repeated for
the desired number of
15 time-steps in the total
simulation. The simu-
lation is terminated
when HS > 50, If dredged
material is to be added to
any time increment
(IDDD = 1), the IDREG,
JDREG, and DREDGE cards
must be inserted
14 IDREG, JDREG, DREDGE 215,F10.2 The dredged material simula-

tion is terminated when
IDREG = JMAX

T4



(4)

(5)

(6)
(7)

(8)

(9)

(10)
(1)

(12)

(13)

(14)

CHANGE--A one-dimensional array that specifies the numerical
value of each contour line. For example: CHANGE(1) = 1.0,
CHANGE(2) = 2.0, CHANGE(3) = 3.0, ...sets the J = 1,2,3,4,
JMAX... + 1 contour lines to be the 1-ft,* 2-ft, 3-ft,...
contour intervals. Note that JMAX + 1 values must be specified
between a depth of 0 ft (shoreline) and WDEPTH (offshore bound-
ary). The JMAX + 1 contour is merely a boundary condition used
in conjunction with WDEPTH to define boundary derivatives. The
1 - JMAX contour lines represent the computational lines which
will define the bathymetry of the modeled area.

NWRITE~--The desired frequency of printed output. The model
provides a complete solution at each time-step. For a T-month
run at a 6-hr interval, 120 time-steps are computed. If, for
example, only the weekly values are desired, enter NWRITE = 30
to print only every 30th output (i.e., 30, 60, 90, 120).

BERM--A specified height of the berm (see Figure 2).

SFACE--The slope of the beach face from the berm to the mwl
(see Figure 2).

DIAM--The mean diameter of the sediment particles in
millimetres.

ADEAN--The value of Dean's equilibrium constant. This value
determines the distance offshore to a specified depth contour,

y = (h/a)1+2 ft; therefore, the values of CHANGE and A must
produce the proper degree of resolution in the area of interest
if reasonable results are to be expected. For a given A value,
an improper selection of desired contour intervals (CHANGE) may
result in contours located offshore of the area of interest.
For example, a 3-ft contour with an A value of 0.15 will be 89
ft offshore. This contour will not provide much information
about shoreline response to a groin that only extends 50 ft
offshore,

DX¥--The X-direction grid spacing in feet (see Figure 2).
Exampls used for this report have varied from 50 to 100 ft.

DELT--The time-step in hours. The examples used specify a
value of 6 hr.

Y(I,1)=--Represents the initial shoreline location with respect
to some reference line, A straight shoreline would be repre-
sented by Y(I,1) = 0.0 for IMAX values of I.

MMAX--The number of shore-perpendicular structures (two groins,
three groins, etc.).

IJET--The I-grid location associated with each of the MMAX
shore-perpendicular structures. The computations will consider
the structure to be located to the right (increasing I) of the
gpecified I-location.

¥ A table of factors for converting non-SI units of measurement to SI
(metric) units is presented on page 3.
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(15) SJETTY--The length of each shore-perpendicular structure mea-
sured from the baseline.

(16) NOBKS=-=The number of detached breakwaters.

(17) ILFT,IRT--The I-grid location to be associated with the ieft
and right end of each detached breakwater. Computationally,
the I-value is assumed to be the exact location.

(18)  YLFT,YRT--The exact Y-distance, measured from the baseline,
offshore to the left and right tips of each detached
breakwater.

b. Time-dependent parameters:

(1)  HS--0ffshore significant wave height (feet) specified at each
time-step.

(2) T--Period of each wave in seconds.

(3) ALPWIS--The angle (=90 to +90 deg) of propagation of each wave
with respect to the x-axis. Waves propagating onshore from the
left of shore-perpendicular are positive (see Figure 2).

(4)  IDREG,JDREG--The addition of dredged material, beach fill, or
any other alteration to the existing bathymetry is simulated in
the model by advancing a contour by an amount which yields the
appropriate volume of material. The IDREG and JDREG parameters
indicate the location of the contour line that will be moved.

(5) DREDGE--Indicates the amount of movement, in feet, the contours
are to be moved to simulate dredging, fill, etec.

(6) IDDD--A dummy variable used to indicate whether or not the
dredged material/fill option is used. This is specified at
each time increment. When IDDD equals 1, the amount specified
by DREDGE is read resulting in a movement of the (I1,J) contour
by the amount specified. The option is not exercised when 0O is
entered.

17. The program can be submitted to the computer by either using cards
(batech) or interactively using a remote terminal. If cards are used, the user
will have to supply an input card deck. The required and optional cards are
shown in Table 2.

18. An alternative to using a card deck is to use the interactive
capability of a computer. To simplify the input data requirements, a
user-friendly interactive program has been written to generate input data
files for the N-line model. Since CERC is presently using CYBERNET services
for computer support, the model and input generator are currently operational
on the CYBER 176 computer. A detailed description of the steps necessary to
generate an input file and execute the model will be presented for terminal
entry batch processing for the CYBER 176. A similar procedure is available

for any computer system with interactive capabilities.
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19. The interactive generation of data and subsequent execution of the N-

line model require the following user files:

BLDFIL Input data file generation program

INPFIL Input data generated by BLDFIL (excluding
dredged material)

SPOOL Dredged material data (generated by BLDFIL)

RUNLINE Job control file to submit the N-line model
for terminal entry batch processing

TRANSP The N-line model

Examples will be presented which demonstrate how to create input files for the
model using the program BLDFIL. Following the creation of appropriate input
files, the N-line model can be submitted and executed in a variety of ways.
The following examples use the program RUNLINE to submit the job for terminal

entry batch processing:

GET, RUNLINE
SUBMIT , RUNLINE, T

where the job control file RUNLINE contains the following control entries:

/JOB
JOB, T1500,CM200000, P4

/USER

/CHARGE

GET,TAPE1=INPFIL.

GET, TAPE20=SPOOL.,

GET, TRANSP .,
FTN5,1=TRANSP,L=0UTPUT, REW=1/L.
BEGIN, IMSL5, IMSLCCL.,

$LIBRARY, IMSL5.

LGO.

/EOR

Following execution, the job output can be either routed to a remote Job entry
facility or retrieved at the user's terminal.

20. Before presenting example model applications, an explanation of the
model output must be made so that model results can be properly interpreted.
This can best be accomplished by reproducing the computational representation
of Figure 2 of Perlin and Dean (1985), shown here as Figure 3. As in many
numerical models, certain computations are made for midpoints between the I,J

modes. For example, Figure 3 shows that the sediment transport values in the
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onshore-offshore direction Qy correspond to the contours specified by the
user (CHANGE(1), CHANGE(2), etc.); however, the alongshore values Qq cor-
respond to a point halfway between the I grid points. Numerical differ-
entiation of the continuity equation then yields a y value corresponding to an

I grid location, but a midcontour location:

at D: 3y
For example, if a CHANGE(1) and CHANGE(2) contour was specified as 1.0 and
2.0, the Y(I,2)-distance would correspond to the 1.5-ft depth. In all cases,
the Y(I,1)-location corresponds to a zero depth. The understanding of the
computational representation of these variables is absolutely necessary if the
user intends to compute or tabulate total transport quantities in, for exam-
ple, cubic yards per year.

21. The results of any numerical model, especially one based on empir-
ical relationships, must be carefully examined to determine whether or not the
results are realistic. Empirically based models are generally site specific,
requiring the adjustment of various parameters and coefficients to achieve
model results that match prototype behavior. The selection of these values
can have a substantial effect on the model results. Improper selection can
lead to erroneous results or even to numerical instabilities resulting in the
model "blowing up." The following list represents some of those parameters

and coefficients that can be varied to achieve stability or to obtain better

agreement between model and prototype:

a. DELT--The time increment used in the model has a substantial
effect on the stability of the model. All example simulations
shown in this report used a value of 6 hr.

DX--The alongshore grid also has a marked effect on the sta-
bility of the model. The selection of a reasonable value must
be made based on the structures present, the length of coast
being modeled, and the stability of the model. For example, a
detached breakwater should be at least three grid spacings.
The spacings used in the examples varied from 80 to 100 ft.

Ren

ADEAN--Dean's equilibrium profile coefficient determines the
equilibrium profile for the entire modeled area. This coeff-
icient should be determined by selecting a value that produces
a beach profile which most closely matches the specific site
being modeled. If no data are available to make this selec-
tion, the graph of ADEAN (signified by A 1in this figure)
versus sediment diameter shown in Figure 4 (reproduced from
Perlin and Dean 1983) can be used.

1o
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d. COFF--The coefficient COFF linearly affects the magnitude of
the onshore-offshore sediment transport. For example, dou-
bling the COFF value will double QY . The value used in
Perlin and Dean (1983) and in all examples of this report is
0.00001. This program coefficient can be changed to achieve
proper onshore-offshore sediment transport magnitudes.

CONST and CAPPA--These coefficients determine the value for

the constant TKSI which linearly affects the magnitude of the
total longshore transport. As in the COFF example, these coef-
ficients can be altered to produce a desired total longshore
sediment transport magnitude. The coefficients (lines 284 and
285 of the program) are currently set at 0.77 and 0.78,

f®

f. An additional factor was introduced in the model to slow the
shoreline response under certain design cases. This coeffi-
cient, Beach Response Factor, (BRF) is shown on lines 564, 565,
and 566 of the program listing (Appendix B). The factor was
set at 0.5 for the examples presented. This value can be
replaced by 1.0, equivalent to the original listing, if the
shoreline responds too slowly.

2. Additional constants such as density, beach slope, and porosity
are defined in Perlin and Dean (1983) and can be located in the
program listing.

22. Several examples are presented in this document to both demon-

strate the capability of the model and allow the potential user the ability to

verify that the model is operating correctly. Initially, five examples are
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presented, three of which are taken from Perlin and Dean (1983). Complete
input and output data are provided for each example in Appendix A. These
cases are presented so that a user can become familiar with the model by
applying known input data to reproduce known output data. This will also
allow the user the opportunity of determining the model's response to varying
certain of the model coefficients. A final example is presented which demon-
strates the use of the interactive input data file generation program for the
subsequent analysis of the Lakeview Park project in Lorain, Ohio. This actual
example will show the simultaneous application of all of the N-line model
capabilities. The five examples are:
a. Example 1--Single Jetty. The first example is for case U4.2a
presented in Perlin and Dean (1983). Figure 5 is a reprint of the

equilibrium planform along with input data. Sample input and out-
put data after 30 iterations are shown in Appendix A,

Example 2--Multiple Jetties. Example 2 represents the multiple
jetty example presented in Perlin and Dean (1983) as case U.2c.
Figure 6 shows the initial and final contours as presented by
Perlin and Dean. Input and output data after 30 iterations are
shown in Appendix A,

1en

Example 3--Dredged Material Disposal. This simulation represents
the single addition of dredged material disposal at the 7- and
11-ft contours according to the monthly incremental value used for
case 2.c1 in Perlin and Dean (1983). Figure 7, reproduced from
Perlin and Dean (1983), shows the equilibrium results for this
case., Input and output data after 30 iterations are presented in
Appendix A.

Example 4--Single Breakwater. This example, shown in Figure 8,
shows a hypothetical case of a single detached offshore break-
water. Input variables for this case and a sample output after 30
iterations are shown in Appendix A,

Example 5--Double Breakwaters, Single Jetty. Figure 9 represents
the fifth example which begins to demonstrate the use of multiple
structures. This hypothetical case incorporates a single jetty, as
in Example 1, with two detached breakwaters. Input and output data
after 30 iterations are shown in Appendix A.

Example 6--Lakeview Park, Lorain, Ohio. A specific application of
the model was made to the Lakeview Park project in Lorain, Ohio,
This project incorporates all of the capabilities of the model in a
single application. This design case, along with some of the
problems associated with its computer simulation, is presented in
Part V.

1]

{oR
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[
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PART V: MODELING LAKEVIEW PARK WITH THE N-LINE MODEL

23. When modeling an actual process, whether using an equation, a
physical model, or a computer program, comparison of the model's output with a
real-world result is necessary for verification of the model. This comparison
can be in a qualitative and/or quantitative sense; if the modeling process is
successful for one real situation, it is reasonable to expect successful re-
sults for other similar cases.

24, The N-line model has been verified in a qualitative sense, as pre-
sented in Figures 5-9 of this report. Lakeview Park, Lorain, Ohio, was
modeled with the N-line program to compare the actual beach response of
Lakeview Park with the model. This allows a quantitative evaluation of the

model's adaptivity to specific conditions where a known response is expected.

Lakeview Park

25. Lakeview Park in Lorain, Ohio, is a project that has been monitored
since its creation in 1977 by the Buffalo District and CERC. Lakeview Park
has been a successful project, accreting approximately 3,000 cu yd of material
per year (Pope and Rowen 1983). The site has a three-segmented detached
breakwater, two groins, and placed fill, and, as such, utilizes most of the
capabilities of the modified N-line model (see Figure 10). The beach fill was
placed along 1,250 ft of shoreline, the two groins are 166 and 350 ft in
length, and the detached breakwater has segments approximately 250 ft in
length and 200 to 250 ft from the initial placed fill waterline.

26. The project has a large prototype data base, including bathymetric
surveys for 1977-1982, aerial photographs from 1977-1982, hindcast and Lit-
toral Environment Observation (LEQ) wave data for the area, and data from a
physical model study (Bottin 1982). The prototype aerial photographs of Lake-
view Park were digitized, and a set of shorelines were plotted that represent
the stabilized project shoreline, creating an envelope of shorelines that was
compared with the model's output (see Figure 11). Thus, the prototype data
from Lakeview Park were used to conduct verification tests of the N-line
model. In this way the N-line model could be used for a situation where the

beach response was well known.
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Figure 10, Aerial photograph of Lakeview Park, Lorain, Ohio,
8 Sep 1980. Scale: 1 in. = 4,800 ft
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LAKEVIEW PARK 4/81, 10/81,6/82, 12/82, 4/84, 9/84 /

Figure 11. Stabilized project shoreline, 1981-1984% (digitized from aerial photographs)




Model Input Conditions

27. For the Lakeview Park example presented herein, hindcast wave data
(Saville 1953) were reduced to obtain representative values of wave height,
period, direction, and percentage of time from a particular direction. The
10 wave conditions that resulted agreed reasonably well with the LEO data.
These 10 wave conditions were repeated and used in all the Lakeview Park cases
presented. A single wave condition from a single direction is not a true
prototype occurrence and could generate unrealistic responses in the model, or
cause the model to "blow up."

28. The initial project contour locations that were used for each model
run are presented in Figure 12. The initial shoreline was calculated by mea-
suring the distance from the baseline to the approximate waterline based on
the as-constructed condition. Since the model assumes equilibrium profiles at
each I-grid shoreline point, the Lakeview Park fill area (on a linear slope)
was simulated using the model's disposal option, creating a file called SPOOL
that contains the I,J-location and the amount of fill to be added to the
average of each two adjacent contours (see Figure 13). The model uses the
average depth between adjacent contours in all calculations.

29. The value of ADEAN can be calculated using the equations presented
in Figure 4, which gives ADEAN in metres!/3. ADEAN as used in the model is in
units of feet1/3; the value of Dgg = 0.22 mm (the grain size of the placed
fill) was used, giving a value of ADEAN = 0.15 Fe1/3,

30. The selection of a time-step of 6 hr and a space-step of 50 ft was
the result of an interactive analysis. A larger space-step would give ample
distance for the contours to return to their boundary conditions (problems
arise if the project ends are too close to the boundaries), but would not
show much detail in the project area. A small space-step requires a small
time-step and a large number of x-grid points, and therefore is costly to
run. Several combinations of time-steps and space-steps were attempted, some
resulting in unrealistic responses from the model, until the values presented
here were selected. The interactive file generator is shown in Figure 14,

The input files are presented in Figures 15 and 16.

31. Since the sediment transport from the west into the prototype area

is small, the contours west of the smaller groin were modeled to move no sedi-

ment in the longshore direction by changing the N-line model code.
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Figure 14. Interactive file generator (Continued)
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32. The parameter in the N-line model code that controls the rate

of shoreline movement, the BRF, was set at 1.0 (BRF = 1.0).

Model Output

33. The model was run using the input configuration described for a
period of 360 days; printouts are included at 30 days (Figure 17), 180 days
(Figure 18), and 360 days (Figure 19). Notice that the model never reaches
the equilibrium shoreline as shown in Figure 11; the shoreline keeps erod-
ing. The outer contours show a greater sinuosity than the inner contours;
this is because of the small slope of the equilibrium profile as distance
offshore increases. As in the prototype, the model's shoreline on the west
end erodes more quickly than the east end. However, since the sinuosity of
the model's shoreline is much less than in the prototype, it is difficult to
see the influence of the individual breakwater segments which was obvious in
the prototype.

34, After the model was run for the original configuration of struc-
tures at Lakeview Park, eight different configurations were run for 30 days.
Each of these runs can be compared with Figure 17 to see how different
structure configurations influence the project area; except for the change in
structures, all model input parameters have been held constant. These runs

are presented in Figures 20-27.
Discussion

35. 1In Figure 22, the run with four short-length breakwater segments
and two groins, the model acts unrealistically, eroding the project severely
at the east end. Figure 23 shows a run with four longer length break-water
segments which appear to respond more realistically when performing as a long,
single breakwater (compare with Figure 2U4). Therefore, the number of
breakwater segments does not cause unrealistic response in the model. In
comparing Figure 22 (short-length breakwater segments and two groins) with
Figure 20 (two groins, no breakwater), one can see that the addition of the
breakwater causes more erosion than the run without the breakwater. Appar-
ently, the reflected waves around each segment in the four short-breakwater

segment case interact and create a focusing of wave energy on the shoreline.
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36. In Figure 26, the breakwater segments were moved 50 ft closer to
shore. In comparing Figures 26 and 17, it is apparent that the contours did
not change at all when the breakwater segments were moved closer to shore.

37. The two model responses described above are not logical and in-
dicate that the program can only realistically model certain simple config-
urations. The user should be wary of accepting the model's output at face
value, and should experiment with different configurations as was done here to
determine the model's sensitivity to the user's particular setup. The break-
water addition to the model was written for use with structures that are lo-
cated shore-parallel or near-parallel. Angled structures alone or connected
to shore-parallel structures are not intended for use with the N-line model.

38. The choice of the initial shoreline position may appear arbitrary
to the model user; however, the initial beach conditions greatly influence the
model's output. A run was made using an initial shoreline on the baseline
((1,J) = 0.0). Fill was then added to create the same initial configuration
as presented in Figure 12. However, after 30 days the model gave an entirely
different result than when using an initial shoreline defined at the waterline
(compare Figures 26 and 28). This discrepancy results because the model's
rate of erosion is calculated from the difference between the waterline
location after the fill has been added, and the initial shoreline location
before the fill is added; the larger this distance, the faster the erosion
rate.

39. In experimenting further with the model, two conditions used in
simulating Lakeview Park, the BRF and the restriction of longshore transport
across the west groin, were adjusted in the model code. Both of these con-
ditions were observed as greatly influencing the model's output.

40. Figure 28 was a run made for 360 days with the BRF changed to 0.5
while continuing to restriet transport across the west groin. The amount of
beach at 360 days is much greater with BRF = 0.5 than when BRF = 1.0 (compare
Figures 29 and 19). This factor controls the rate of transport.

41. Figure 30 was a run for 360 days with the BRF kept at 0.5, but
longshore transport was allowed across the west groin. Note that this
run did reach an equilibrium point (compare with Figure 31, the same run at
300 days). However, the beach planform is not sinuous at all, and the cutback

at the west groin is not apparent as it is in the prototype.
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PART VI: CONCLUSIONS

42, The N-line model presented in this report is versatile, easy to
use, and capable of producing dependable results when used for appropriate
applications. The documentation presented in this report is intended to cover
only the breakwater subroutine. Since conceptual modifications were not made
to the original model, the original documentation presented in Perlin and Dean
(1983) should be obtained by any potential user of the model.

43, The N-line model is useful in showing qualitative trends for a com-
plex case such as Lakeview Park. Some of the drawbacks of the program when
modeling Lakeview Park, such as the inability to reach an equilibrium shore-
line and the low sinuosity of the shoreline when influenced by breakwater
segments, could possibly be successfully modeled by modifying the different
input parameters (such as the ADEAN parameter, the initial shoreline location,
and/or the model code). Perhaps then a quantitative verification of the model
could be made. However, in this case, the model would have then been tailored
to produce a previously known result.

4y, A project cannot be successfully modeled without experimenting with
different time-steps, space-steps, contour depths, shoreline locations, and
structure configurations. A wave climate representative of the area being
modeled is also very important. Finally, the response of the model to a par-

ticular setup must be interpreted with engineering judgment.
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APPENDIX B: PROGRAM LISTING



LIST

gooal FROGRAM SEDTRAN(INPUT QUTPUT , TAPEL ,TAPEZQ , TAPEZ=0UTPUT )
coooz PARAMETER (NI=33,NJ=11)

Qo003 C*THIS PROGRAM IS SET-UP TO HANDLE MULTIPLE GROINS(M)=10).

aooad COMMONSA/ CONT NI G REKONT (NI N (NI G DEEP (NI (NI Y ,ALPHAZ (NI (NJT)
aQoos COMMOM &Y ZERO(NT Y JWDEPTH

aoooe COMMOMN/BB/ZWEQ(NT (NI)

cooa? COMMON/B/ THETA(NI (NJ) , OXTOT(NI), COLDANGINI NJY, DY(NI NJ)
aooos COMMONAC/ HONI NI JCEONT (NI (HOLD (NI NIY  HBONT (NI S YRONIDD
Gooos COMMON/N USED/JUSE, T ,C0,CGEN, CGGEN ,ANGGEN , DX, BERM , THETAQ{ 10 ) ,MHAX
QoQle COMMON/D/ 51 GMA, G, ELC, IMee, TMAX PT ,TWORT ,PI02 ,HGEN, TJET(1D)
Gooll 1,8JETTY(10)

aoolz2 COMMON/F - aDEAN  REPOSE , DIAM

aools COMMON/ARA/DELT  NTIMES

aool4a COMMON/COUNT /NUNIV NWRITE

aools COMMON/EXPL/OYEXP (NI JMJY Y IMPONT (M)

aoole COMMON/NWS/ TLFT(S) , IRT(S) YLFTC3) ,YRT(S) (NOBKS

aaQl? 1,DEEPR(S) ,DEEFL(S) (HRT(S) HLFT(S)

aoole DIMENSION CHANGE(Z0) ,HC(LO)Y ,TOCLIU)

Qo019 DIMENSION YORIG(NI NI, YZERCO(NI 1 SANGLE(NJ)

aooet READCL , 600 IMaX, JMAX

aoozl 60 FORMAT(Z2I10)

gggazz JUZE=JMAXH2

aoozs P1=32.1415%2654

aQaz4 TWOPI=PIXx2,

aQozs FPICGZ=PI /2.0

aaoze REFPOSE=32 . *TWOPI/3€0.

aoaz? NUNTU =

noaze WRITE(2,732)

QU029 732 FORMAT (" hkkosdsdododdodd deobk ket feobheh ek s s s e b sdedesdede e dee bk ohedededek e dededs )
Q0030 CHUDEPTH MUST BE & DREPTH BEYOND THE END OF ThE STRUCT, PREFERABLY T
Q00321 CrxkDEEP(JIMAX) OR GREATER(OR ELSE SHNELLNS Lakl OR SHOAL COULD BLOWUF IN
o032 ChrkDEERPER WATER. IT-8 IM METERS HERE?

aoozas READCL, 770 WDEFTH
gonz4a 770 FORMAT(L0X,F10.32
aooas WDEFTH=WDEPTHA 2. 28084
aQaze WRITE(Z,762) WDEPTH

Q0027 © 762 FORMAT(2X,"THE DEFTH (IMN FT) WAVES TRANSFORMED TO. WDEPTH= ",
ooa3e ¥ F10.3)
Q0039 ChkkkrkREAD IN THE DESIRED CONTOUR DEPTHS®*

0aa4di READ(L,&15 (CHANGE(N)Y MN=1,20)

o4l &l FORMAT(LOFE.Z)

Q0042 ChkdkkekREAD IN THE DESIRED OUTRUT INTERVAL

aoo4s READCL 52y NWRITE

aac4a4d 62 FORMATCILO)

aoo4as WRITE(Z, 73270

0od4e C WRITE(Z,777)

aoo4a? PPV OFORMATZx " ITE TIME FUOR BERM, SFACE, aND DIaM"
Qo048 CXSJETTY MUST BE MUCH LESE THaM Y (I, JMec),

0Qoas READCL, 776} BERM, SFACE,DIAM

aooah 7?76 FORMAT(LOX,Flo.2,F10.4,F10.3)

a0oSl 761 FORMAT(2X,"THE LENGTH OF THE STRUCTURE, SJETTY= " ,F10.3)
aoousz WRITE(Z,740) BERM

aQQs2 740 FORMAT(2X,"THE HEIGHT OF THE EBERM, BERM= ", F10.3)

Goosg WRITE(2,732)SFACE

Gooss 729 FORMAT(2X,"THE SLOFE OF THE BEACH FACE. SFACE= " ,F10.4)

B2



aoose HRITEﬁE,?S%) DIaM
aoas? 738 FORMAT(2X,"THE SEDIMENT DIAMETER, DIaM= " ,F10.3)

oooss WRITE(Z2,732)
aooEs 780 FORMAT (2X,"SUPPLY MMax( THE NO. OF GROINS) aAND THEIR I-LOC" .)
agoed UCRIT=16.24SQRT (DIAMKD.00328)

gooel CKkTHE NO. OF MULTIPLE GROINS,MMAX MUST BE GIVEN THEIR X LOCATIOMS.
ggoe2 READ(L ,773) MMAX
a0063 7?9 FORMAT(I3)

oaosd DO 760 M=1 MMAX
aeo6e3 CXIJET REPS LESSER I-UALUE ADJACENT TO STRUCTURE.
000ece READ(1,77&) TJET (M) ,SJETTY (M)

aQoe? 760 WRITE(Z,761) SJETTY (M)

aaoes P78 FORMAT(IZ,F1l0.3)

udoues WRITE(2,759) (M,IJET(M) M=1,MMAX)

ooaro 7?59 FORMAT (2X,"THE MNUMBER" (IS," GROIN 1S LOCATED AT GRID" 133
0oo?l NRITE(E.?QJ\

00072 CxCONVERT TO RADIANS.

ao0?2 CAFIRST MUST GIVE ¥ COORS POSITIONS AND DEPTHS.

000?74 CAFIRET, MUST ZET UP &Ll OF THE DEEP-UVALUES.

o073 ChkikREAD THE VALUE OF ADEAN

agaze READCL (774 &DEAN

oaQ?? 774 FORMAT(F10.4)

noa7e WRITE(Z,7493) D EAN

ooove 749 FORMaT(2X,"THE UaLUE OF ADEAN= " (F1l0.4," IN THE EQ. H=4&Yhk2,3")
00030 HPITE(B.?ba)

googl READ(L 773 DX DELT

ooogz 77 FDRMAT(°(F1U 2

nooesz WRITE(Z2,737) )24

aoogd 737 FORMATZX "THE YVaLUE OF THE LONGSHORE SPACE-STEPR, D= 10,3
Quogs WRITE(2,738) DELT

Qooae 736 FORMAT (22X "THE TIME-STER IN SECONDS, LELT= " F10.3)
Qoos? DO 220 J=1,JM&x+CE

agoge DO 2z0 I1=1,IMax+l

aaogg 220 DEEPCL, Ji=CHANGE(JI)

aQosa DATA(HC(TI ), I=1,8)71.87,0,5,0.25,.25,.21,.20,.13,.137
0e09l DATACTCIIY , 1=1,8)-2.,3..4. r:._.s.,ic:.,l,_.,m..,

00032 HdohvcddekdkhhhkdADEFINE IMITIAL ED&STLINE*******

aaoaz READ(L &3 (YI{I,.13,1=1,IMAX)

o094 632 FORMATILOFS.2)

OO eohedode oo e e ohe e b ook oo deode e o de e e oo e e he o e o ek e e oo e

Qoose DO 200 J=1,IMAax+z

goos7” DO 200 I=1,IMAX

Qooosg 200 YOI, Jelv={0, S (DEEPLT , JH+1D+HDEEPCT , I ) AADEAMY&*L .S+ T (10
cogss WRITE( 2,722}

coiaa WRITE(2,772)

ogiol 772 OFORMAT (22X, 3SHTHE INITIAL SHORELINE COORDIMNSTES @3

gaioz WRITEC(Z2,9933) ¢v(l,13,.1=1,IMax)

l‘_;_l

QOlo2 52893 FORMAT(10FE.2)

aoi04g WRITEC(Z,7?22)

COL0S  Ckdededdededoddodeddodedod o dedeode bk dedede

00106 CAWE WILL alkays REQUIRE YOI ,JIM) TO COMPUTE DY aND YEAR,

00107 CHWE WILL Allays REQUIRE DEER(I,JJMy TO COMF SEDIMENT TRAMERORT.
QOLOS  Chvdeddodod b oo dedododedekdedededededele

00109 WRITE(Z2,734)

aG11qQ T4 FORMAT(ZX,"THE BOUNDARY Y-UsLUES, 1=1,IMax ARE 4% FOLLOWE® 2
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00111
aollz
00113
00114
0011%
00116
00117
gol1le
00119
golz2o
aplzl
golzz
o123
aol1z4
aglzas
4Ql26e
o127
golze
aolzse
agl1z0
0131
o132
00132
00134
npi13s
aa1ze
aQ132?
0012g
Q129
oa14a
00141
oQel4gz
aailgaz
0144
a{14%S
0146
00147
nal14g
00149
aalso
001l
aglse
Q@alsz
00ls4
aolss
aol1ses
o157
oa1sg
aal1ss
Goled
Qolsl
aglez
0gles
ooled
Q1S

WRITE(2,801)  (Y(1,J),J=1,JM&X+2)
WRITE(Z,801 (YCIMaX, J) ,J=1, JMAX+2)
WRITE(Z,732)
WRITE(2,735)
7235 FORMAT(2X,"THE DEPTHS BETWEEN CONTOURS ARE AS FOLLOWS", )
WRITE(Z,201) (DEEP(1,d),Jd=1,J0Max 123
WRITE(Z,732)
201 FORMAT(L10FE.2)
DO 2 1I=1,IMAX
z YZERQ(I1)=Y(I,1)-(BERM/SFACE)
ChWILL COMPUTE THE EQUIL WIDTH BETWEEN CONTOURS, HERE.
po 1 I=1,IMAX
WEQCT ,10=Y{I,1)-YZERQO(I}
0o 1 J=1,JMAX
IFCI.NE. 12 GO TO 3
YTEMPI=0G.0
GO TO 23
YTEMPl=((0.S%(DEEP(I ,J-12+DEEP(I ,J1 ) ) ADEANI**1 .5
YTEMP2=( (0 .54 {DEEFP(I , JI+DEEF(I ,d+1)) 1 /ADEAN) 4%l .5
WEQ(I ,J+1)=YTEMPZ-YTEMF1
1  CONTINUE
CkLET~S STORE THE ORIG VALUES TO COMPUTE WOL CHANGES CVER CONTOURS,LATER
DO 796 I=1,IMAX+]
YZEROOQ{ I y=YZERO(I)
DO 796 J=1,JMAX+Z
796 YORIG(I Jy=Y(Il,d
ot e ke e e e Ao e she st e e e eI e e e e e e e e e e e ke e he ke ke she ek R e e e e e e e e ke shesdesde ke e e e desde sk ke o ke ke ke de ket de ke
C READ IN THE BREAKWATER INFORMATION
Cokeseshe e hekedede Ko vhe oo she e e e et e he hede o e b shede e he ke e e he e e shede e dhe e e e he -dede e she e oo o e ke he ke ke ke e de b deke Ao de ke ek ke
READ(1,300) NOBKS
U FORMAT (IS
IFCHOBKSEQ.O)Y GO TO 895
DO 8035 N=1,NOBKS
READCL,207) ILFT(N) IRTO(NY YLFTINY YRTIND
FORMAT(10x,2110,2F10.22
WRITE(Z,732)
WRITE(Z2,210)
210 FORMAT(1x,4SHBREGKWATER  LEFT LOC RIGHT LOC  LEFT ¥ UaLUE,2x,
113HRIGHT v VALUE)
DO 220 N=1,MNMOBKS
WRITE(Z2,330) NyILFTONY ,IRTONDY JYLFTONY JYRT (M)
FORMAT (4, 12,8, 13,7%, 13,75, F9.2,8x,F2.2)
WRITECZ,7322)
299 CONTINUE
(oo e e e e e e e A b e e e she e e e he e he e e e she e i e e e Ao e e e K e e e i she sk e e e R he s oo R e <A ke e e A e ke e s e Ao A e ohe e oA de she ke ok
CAREAD THE DISK FILE ~HD TRAMSFORM PARAMETERS INTO MY UNITS.
‘ R o o L o e o e o o e

P

IR A

W m

[

aa

o
(T
~5an

ool
L) P
oo

TRV VITID

CHALL ADJUSTMENTS TO WAVE ANGLE,HEIGHT,CELERITY,GROUF WEL, WILL BE MADE
ChkkHERE, @MND THRUOUT THE REST OF THE PROG, THEY WILL BE &5 IF CCCURRED
ChhkisT WDEPTH?
ChhkkSELECT DREDGED DISPOSAL COPTION
798 READ(1,799) IJKLMN,HS,T,&LPWIS, 100D
WRITE(2,799) IJKLMN,HS,T ALPWIS, 1DDD
C IFCEQF(S) .EO0. 1) GO TO 1000
IF(HS.GT.50.) GO TO 1000
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NO1EE Chdokdohdohkdoddeddoddehdok btk dddhhddhohkdokhd
ao1&e7 7% FORMATOIS,SH,3F8.1,1I5)

aules NTIMES=1

Qaies NCHECK=NUNIWV+MNTIMES
aolvo HGEN=0 . 7071074HS

Q0171 SIGMA=TWOPIAT

oalzz G=32.17

agl73 CO=G*xT/TWOPI

aaiz4 ELO=CO4T

agl?zs IF(T.LE.2.0} GO TQ 797
0alze HCC=0.23

(11 Qg DO 444 1=2,7

0glzs Ta2=TC(I}

0179 IF(T.GT.T2) GO TO 444
Qo1eo Tl=TC(I-1}

acol1el DELTAT=TZ2-T1

gailaz DT=(T-T1)- DELTAT

a01as DTT=(Ta-Tr DELT

aole4a HCC=HC (13 4DTH+HC I -1 34DTT
ao1es GO TO 44¢

aglse 444 CONTINUE
0o1s? 446 CONTINUE

goiez IFCHGEM.LT . HCC? GO TO 797

aalas ANGGEMN=ALFWI SATIWOP /360 .

QU120 Chddhdddddedodokdohdohdohdohdodeddedododododedodeddedkdedodkododededede b dedodohdodedededetedodededodedededehedededededehe
o013l Cabl WUNUMOWDEPTH, T, DUMKK )

00132 ChANGGEN, HGEM, CGEM, CEGEN REFPRESENT THE WAWE ANMGLE (HEIGHT ,CELERITY aMD
0133 CAAGROURP VEL(RESFECT.: OF THE SPECIFIED WAVE INMPUT AT & DEPTH, WDEPTH

o194 Call WUNUMOLL .0, T DuMERK ]

Qal=as Cl1=TROF T/ THDUMKKE )

anlse CGl1l=0,34C11+(1.4+02. . *#DUMKKKA11 .0 S IMH 24 DUMKRREALL 022
oolos7 CEEN=TMOF I THDUMER 2

aolsg COGEM=0 SR CEEN* (L .+ 02 A DUMERAWNDEPTHASIMNH 2 A DU KA DERTHY 10
aol1as IFCIDDD.EQ.O) GO TO 00z

ooz WRITE(Z,67) NCHECK

aozol &7 FORMAT(L1x,31HDREDGED MATERIAL ADLDED AT TIME IS
naﬁn’ WRITE(Z,2%4) NCHECK
: =34 FORMAT1x, 4U0HCONTOURS AFTER MATERIAL ADRDITION AT TIME, IS, 4HARE

DQLU4 o REQD(EU.fql I1DREG, JOREG ,DREDGE

Qgzos 5 FORMAT(Z2IS,F10.2)

nozos IF(IDREG.EQ. IMAX..AND .. JDREG.EQ., JMaxX) GO TO 78S
Qoza7 Y (IDREG,JDREG)=Y(IDREG, JDREG»+DREDGE

nozns GO TO &6

guzoz 795 CONTINUE

00210 DO 28001 I=1, IM&x

Q0211 2001 WRITECZ,2000) T,.0Y (I J),J=1,JdMAX)

0212 S000 FORMATOIS, SF3.320

00213 o022 CONTINUE

aazl4 TF(NUMIWVLEG.O) Call PLOTHSCIMAX  JMe Y wYLFT JrRT ,ILFT
Qozis 1,IRT,SJETTY ,IJET MOBKE  MMaAX)

aa2iée REWIMND 20

aaz217 Call TRaNE

aozls P97 IF(NCHECK JMENUNIVY  MUNIV=NCHECHK
aozls 709 GO TO P38
agz20 1000 COMTINUE

B5



Qozz

auz2zs
00226
Qo227
G228
Qo229
Qo230
go221
goz3z
o232
Q0234
Go22s

aoa3g
00z3s
Qoza0
gozdal
upzaz
agzaz
ngz24a4d
00245
Ggzda
onza7
noz4ag
auzds
gazaa
ozl
azaz
QU253
]

O0zs%

QUzs6

.

agz2el

aoz?o
aez?l

STopP
END
SUBRQUTINE TRAMS
PARAMETER (NI=53,NJd=11}
Uitheshesde e e dode e sk e e e e e s de eI Ao e e e e e e e o s de e she e S e e whe e e e e he ke D de e e e de e desde e o de dede de e de e dedeededede ke
CATHIS SUBROUTIME WILL COMPUTE SEDIMENT TRANSFORT
COMMONAA/ CONT NI G REK(NT (NJ)Y YINT (NJ) (DEEP(NT (NJ)Y ,ALPHAS{NT ,NJ)
COMMON/GA/YZEROINT ) JWDEPTH
COMMON/BR/ZWECGINT ,NJ
COMMON/B/ THETACNI (NJ) JOXTOTINI) , QLDANGINT (NJ), DY (NI NI}
COMMONAC/ HONT NJ)Y ,CEONT (NI)Y GHOLDUNT (NJI) (HBONT (NJIY YERONI )
COMMONAMN USED/JUSE T ,C0, CGEN, CEGEN , ANGGEN , DX, BERM  THETAO(1 0 ,MMax
COMMONADASTEMA, G, ELO, JMEX  IMAX, PT , THOPI ,PI0Z  HGEN, IJET(10)
1,8JETTY (L0
COMMONA/EARHO  RHOZ , POROS, COMNET , THESI
COMMONAF - AbEAN , REPOSE , DIAM
COMMONAGA TBREAK (NI 1, HINCHEBR (NJ D
COMMONAP/HBO(NT 3, DEEPB(NI }
COMMONAZZZ/NT IME
COMMON/ Lo/ DELT (NTIMES
COMMONACOUNT ANUNMIU NIWRITE
COMMONANWNSATLFTOS) (IRTCE) (YLFT(S) (YRTIS) NOBKS
L,DEEPRCS) ,DEEPL{S) JHRT (S (HLFT(S)
DIMEMSTON YOLDONI (NJ) GRUNT BT g SONT NI G HOONT (NI QY INT MY YDISS(
* 60,20
DIMENESTON RHSL (NI (M3 (SICNT (NI, THETAB(NT NI (ANGLOCINT (NI
DIMENSION DISTRONI NI (SbaRE (NI (MJIY
FBMATRY INJ-ZYAINT -5 1 ABAND C(MT 20 (T -S040 (WMI -2 410 , QCINT N Y,
PRUCUMI=-30x (NI =83 (NI=-2) (CONSETECMNT (NJT
Coodededemdebededodeshepododo bk sdededosheshe ot e do b o b be-de e ke b oo hede ke e b oo de e we e she e she ke e e she de Ao e sde de e e ke ke ke whe b de e dehe e he
et e e hededohe R shedode she e hethede e e she e he b <de e e shehe e e sde ook ke b he ke ke e e e s <o e e s sde She e e dehehe ek e e e she sk he dede e sbeho ke
Ciheddedededodeodedededehkdh MNOTE QUOOOSIZE OF &BAMD D XL HAVE TO BE CHANGED
Tokehesdesdedeshehefededodedeke de ACCORDING TO JIMaX+L+dMecd aND IM&Ex+1 ,RESPECT .
Crdesdedededededebedededededede CHANGE REQND AT 7040 alND 13650
Cidesdededesheshe e e de ek dedoodedo o hede dodeheshe she e she e he b hoshooh bbb sde e de e dededoke ke heke e de bk bebede de e b dede bbb dededededdehe ke dede
COMMONAMP/ RKB(NI ) (HEBI (NI ,DEEPERI(MI
COMMONA/EXFLAGYEXP ONT NI (YIMPONT NI
DIMEMSTON SANGLE(NT)
DO 133 J=1,JMAX+3
SANGLED Ji=0,
DO 193 I=1,IMaxX+3
YOLDOT Jr=0,
ROIJa=0,
vl Ja=0,
YRISS(D Jay=0.
RHZI¢CTD ,Ja=0,
SaCI L, Ja=0,
THETSE(T (Jr=0,
ANGLOCCT ,Ja=0.
DISTRCT (Ja=0.,
BHWARE (T, J)=0.
QI Ja=0.
COMETE(] ,J)=0.
QYEXP(I ,Jr=0,
125 CONTINUE
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aozre DO 200 I=1,IMAxX+3

agz??y DEEPE(I =0,
aaz7s HBQCI)=0.
anevs DEEPEI(CI)=0.
nozeo 200 HBI(I)=0,
aozgl RHO=1.,9%
aazaz RHOS=%.14
auzs8s POROS=0.40
guzss CONBT=0.77
noz2ss CaPPa=0.78
ggz2ge Tal=0, 23
Quae? TKEI=(CONSTARHO*XSORT (G) 3/ ((RHOAZ-RHO)Y & (1. 0-POROS AL E., OHSORT ( CaPPa))

Qozs8 Ok OX(I1,J) IS THE TRANSPORT BETWEEN THE (I,J+1) AND (I,J) CONTQURE.
0289 CKTHE DO 1 LOOPS SIMULATES TIME---TIME=DELTANTIMES.

aoz2s0 COFF=0.00001

aazoel GAMMA=RHO*G

nazs2 DO 1 NTIME=L1 ,NTIMES
00253 NUN IV =NUNTWHL

0294 CKkTHE MATRICES ABAND anD BMaTRX  MUST BE “ZEROED OUT-
00295 K=0

Qo296 DO 26 I=2,IMax-1

aeas? DO 2é J=1,JIMAxX

Qo298 K=K+1

Gozos BMATRX(K)=0.0

aoznd DO 26 L=1,JMAX+l+IMAX

00301 26 ABRAND(K, L)=0.0

0036z HKNTIME=1 . 0* (NTIME)

ano30z CaLL PREDIF

o204 TF(MNOBKS,EQ. 0y GO TO 10

Guazos Call BREHZOCIMAX, JMAX MM Y THETS (HL O TIET (SJIETTY T, DX
an3zos 1,0EEP,HE,CGY

aoz0? 10 CONTINUE

Q208 CHSMOOTHING OF THE WaVE AMGLE , THETS, 18 REND TO ACCT FOR DIFF EFFECTS.
00309 CALL SMOOTH(THETA, IMaxX JMesd, TJET (SJIETTY MMax M
aaz3lo CaLL QOTRAN

Gaz1l TF(NOBKS.EQ.0)Y GO TO 99290

aoziz DO 9939 hN=1 NOBKS

aozla XDD=ILFT(N)Y~-IRT (N}

a0azl4 DO 3993 NN=ILFT(N>,IRT(N)-1

00313 MLT=TLFT(N) NN+ . &

aa3la DEERDM=DEEPL(N)~{DEEFL (M) -DEEFR(N) 1 k(LT - =DD

Go3l? IF(DEEFB(NN+®L ) .GE.DEEPDM) GO TO 9333

no2ls DEEPE(MNN+1 ) =DEEPDM

o319 HBECOCHNSL 3 =HLFTINY — (CHLFT (M) =HRT (M) 3 4L T DD

ozt 39958 CONTINUE

aazal DEEPB(ILFT(NY 1=, Sk (DEEFRCILFT(M) )+DEEFPE(ILFTINI-10 1
aoazzz HEBOCILFT M) 1=, Sh(HBOCILFT N Y+HBOCILFT (MY -1 1)

0323 DEEFBCIRT(MNI+1)=. Sk (DEEFB(IRT (M) )+DEEPERCIRT(NI+1 1)
aozza HBOCIRT(MY+L )=, Sk HEQCIRT M) YHHBOCIRT (M) +1 010

00325 9999 CONTINUE

00326 9990 CONTINUE

Q0227 C4FIRST THE LONGSHORE SEDIMENT TRANSPORT WILL BE DISTRIBUTED
00328 ChkxxaCROSS THE SURF ZONE. ...

00329 CC=1.25

Q03RO ChkheQx(I,J) WILL BE DETERMINED BY SUBTR&CUTIMG FROM THE INTEGRAL

BY



[

aa3

[ERIRCACIC
00a34
Q0235
ikl
00SE7
0033E
fifclek:)
aoz40
aoI41
Q0z42
00243
00344
H0345
00346
a0a47
4%
245
=S
-

Lo

Lol

[0

o
3PS =D

{0355
agzs6
ao3s7

oIS

Qa0

00371

a0zl
aazaz

ChkQF X FROM DEEP(I, J-1) TO INFINITY, THE IMTEGRAL OF OxX FROM DEER(I ,J2

ChkdTO INFINITY . IN THIS WAY THE SEDIMENT TRANS FROM JMAX OUT GETS
CAkk INCLUDED IN QX1 ,IMAX) . TO INCLUDE THE ShASH TRANS, WHEM J=1
CAWE WILL SUBTRACT FROM 2 TO INFINITY FROM 1.0

CxLO0OP FOR UALUES WHICH &RE HELD CONST AND STORED.
THETAB(1,1)=0.Sk(THETA(L1,1)+0.0)
RC1,13=0.3/(DX*({DEEP(1,1+BERM 2.2}

Lo 290 I=2,IMAX

R{I,1)=0.5/7(DXA(DEEP({I ,1)+BERM/2. )

THETABC(T ,13=0,28% (THETACT 1 2+THETACI-1,12+0.40.7

THETAB(I ,1)=0.5%(THETA(I ,13+THETA(I-1,11)

[y
s

CxMO NEED TO COMPUTE PROP ANGLE AT STRUCTS BECAUSE OX =0.0 AT IJET(MI+1

ANGLOCCI 1) =ATANCIY (T 1= {I-1,1227D3)
CHHBQCIJET(M)Y+1) I3 PROPERLY SET IM THE SUBROUTIME QTRAN.

ARGO=( (DEEP(T ,1)34%%1 . S+HBQC ] 1 AaDEANK,AL S0/ COxDEEFB( ] 1 %%] . 5
1yy#%x3

IF(ARGO.GT.S0.) ARGU=S0.

DISTR(I,1=1.0-EXP(-&RGO}

DISTRII (1)=DISTR(I (1 )ATKEIXHBQ(I 1442, 5

Do 230 J=2,IMax

RET,J)=0.,3-(DX&(DEEP{] ,J2-DEEP(I ,J-12)1

THETARCD ,J1=0.5%(THETA(I ,J)+THETA(I-1,J7)

ANGLOC(T , Jx=ATAaNO (Y (D (J) =7 {1-1,J22-Dx2

ARGL=C(DEEPCT , J-11%*1 . 5+HBG! 1 ) XADEANK 4,1 . S)/(COXkDEEFPE(I y4%*1 .5
11)%%3

ARGZ=C(DEEFCT , Jahkl , SHHBOC T 1 *ADEANK XL . SY /7 ( COXDEEPB( 1 34kl .5
13 akx3

IF(ARGL.GT.30. ARGL=50,

IF(ARGZ,.GT.S0. ARGZ=50.

DISTR{I , Ji=EXP{-ARGL1 ) -EXF{-~ARGZ)

DISTRCI ,J)=DISTR(I ,JYATKSI*HBO( I Y442, 5

290 CONTINUE
OO 30l J=1,JMax
DO o301 I1=2, IMAX
AWARECT , JY=DELTHRCT ( Jok( QXD Jy— ¢ I4+1, J040r (T, Jo=0r (1, J+10 04y
* y

1=2. kEIN(THETAECT , JIO*COS(THETAB! T, Ji ik =1 . +2. % COS(
*  ANGLOC(I,J)) )yA*2)

i

* CYCL =Y (I=-1,J))%%20 2

S0 (Jo=S2kDISTR(I 0D

DO zZaS M=1,MMAX

IFCEJETTY (M JEQ.O. 0 GO TO 20

IFCTUME.TJET(Mi4+1 GO TO =2

IF(THETAOC(MY ,GE. 0. 00 ISIDE=TJET (M2

IFOTHETSOM: JLT 0.0 ISIDE=IJET(MY+1

FEEA=0.S4(Y(ISIDE, Jo+v{ISI0E,J+1 %)

IFCJI.EQ.Ly DUMYY=YZERQ(IZIDE)

IFCI.GT .1 DUMYY=Y({ISIDE,J-1)

TEHORE=0 .Sk (Y (ISIDE, Jx+DUMY™Y 3

IF(YSEAL.GT SJETTY (M) .AND Y SHORE . GT . EJETTY (M) GO TO 20

IFIYSEA.GT.SJETTY (M) .AMNDYSHORE . LE.SJETTY (M1 ) G0 TO 252
CABECAUSE & MO FLOW B.C. IS USED ALONG THE STRUCT, MO ATTH bWaS PAID
CaxTO GETTIMNG PROPER UALUES OF ANGLOC, THETARE.DISTR,ETC.

B3(1,J=0.0

)

<
e
]

F
=
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386 DISTR(1,d)=0.0

oaze? GO TO 302
aa3se 325 CONTINUE
ag3ss GO TO 302

Qo380 ChkrkaBQOVE, ALL PARAMETERS(I .E.,S81,52,83,THETAB,DISTR ,ANGLOC)

00391 CxkkaRE COMPUTED A5 IF THE STRUCT IS NOT THERE., THE B.C. AT THE
o392 CkxkSTRUCT TIP ASSUMES OX COMPUTED AS IF NO STRUCT PRESENT AND THEN
00333 ChAABYPASSES ACCORDING TO “RATION.

oo324 298 RATIO=(YSEA-SJETTY (M) )/ (YSEA-TIHORE)

o295 S3(1,J1=83(1,J)4RATIC

Go3se DISTR(I,J)=DISTR(I,JI3*RATIO

Qo337 2302 RHSLI(I,J)=DISTR(I ,J)*51-S3(1 ,Jik(Y (I, J)-Y(I~-1,J))
00358 301 CONTINUE

o399 CALL BREAK( IMAX, JMAX)

aa400 IF(NOBKS.EQ.O)Y GO TO 9931

00401 DO 999¢ N=1,NOBKS

aodoz KOD=ILFT(NI-IRT(N}

o403 DO 99396 NN=ILFT{N) IRT(N)

ag4a4 KLT=TLFT (M) NN

0a405 DEEPDM=DEEPL(N)=(DEEPL (M) ~-DEEPR{N) }*XLT./XDD
go406 IFCDEEPBI(NN) (GE.DEEPDM) GO TO 92996

aa4a0? DEEFRI (NM)=DEEPDM

ao408 HEBI (NN =HLFT (N = (HLFT(N) —HRT (N} ) *xXLT/XDD

00409 9998 CONTINUE

00410 5991 COMTIMUE

00411 CATO DETERMINE DECAY OF CONSTE(I,J),NEED WAVE NO. AT BREAKING.

ag4dlz DO 754 I=1,IMAX+L

o413 734 CALL WUNUMIDEEPEI(I) ,T,RKE(I))

0414 CHUSING SHIELDNG DIAG,Y AXIS=0.0% + (TAUO=RHOACkUA*Z) ,GET UCRIT(FT/SEC)
0a41s UCRIT=1&.3*SQRT (D Iakh  00322)

aa41eé DO 748 J=1,JMax+2

a0a417 748 H{IMa+l , Jy=H{IMAX, 3

aad1& DO 750 I=1,IMAX+L

ag419 CONSTE(1,1)y=COFF4DX

420 DO 730 J=2,IMAX+2

G4zl CRCONSTe(I, J) GOES W/ QY(I,J2 WHICH IS AS50C WS DEEP(CI,J-13

ua4zz IF(DEEFR(I ,J-1).LE.DEEPRI{I)} GO TO 751

00423 CAHERE, MUST CAUSE COFF TO DECAY (WE-RE BEYONMD SURF ZOME)

ag4z49 UMaXB=HBI (I )& GATHRKB{ I ) {2 . *TWOPI X COSH(REB(T 3 4DEEPBI(I 102

ag4a2s UMa=H(T ( J=1 )k GATHRK (T ,J-13/( 2 *THOPI&*COSH(RKOT (J-12#%DEEPCI ,J-123)1)
o426 ITFCUCRIT.LT . UMAK  AND L UCRIT.LT . UMAKE ) G0 TQ 743

aa4z7 CONSTE(I Jy=0.0

Qo428 GO 7O 7S0

an4:29 749 TOP=0,01*H{I ,J-1 )%k IhSIGMEA* 3/ CSINH(RK(T , J-1 pkDEEF (T (J-1]7 144 3)
aa4z20 BOT=DEEPC] ,J=1)% (0, E20ATWOPIAGALL , 5kl , Pohh2hnDEANA,L . S+

0431 KO OLAHBI (T ahk kS GMeA4 2 (DEEPRI (1 0% (SIMNHIRKBCIDADEEPBI(I 2224433 )]
o432 CONSTE( T, J)=DX*COFF4«TOP/BOT

0433 GO TO 750

00434 751 CONSTE(I (J)=COFFxDX

00438 R0 COMTINUE

agaze K=0

0437 CAH4PUT INTC BANDED FORM LUSING THE ALGORITHM &M NI -3B(M NN WHERE
(0438 ChhANN=KBE+1-M+N(KB IS THE NUMBER OF LOWER CODIAGOMNASLS(=JMaX HERE)).
00433 DO 304 I=2,IMAX-1

00440 0o 304 J=1,IMAax
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agda4ql
ag44z
00442
Q0444
00445
o446
co447
0448
00449
aoasn
Qu4asl
go4sz
G0482
Qo4s4g
aQn4ss
004t
Qu4as?
Qo4asg
00483
Qdet
ao4el
todez
Go4ez
Q464
QO46s
g04de6
gog4e?
nog4es
aodes
(R g
au4a71
auarz
aoazz
ao474
aQazs
oQ47e
040477
Qo472
0o4a73s
ao430
ao4gal
tlgze
ao4agz
ag4g4g
uo4as
ao4gse
ao4ag?
gogae
no4es
00450
Goaal
ao4s2
0aasz
00454
a049%

3\
o

b=k+1
ANARECT , T =aAlaRECT , JIFDELTARHSI (T , JO)AR{OT, ) ~DELTHR(T , Ji4RHS1(I+1 ,J

* YHDELTHROT ,J)ACONSTS (L , JO,WEQ( ] , JY~DELTHR (] , J34CONSTECT ,J+1 0%
J WEQCT , J+1)

YDOUM=YZERO( I}
IF(I.NE.1) YoUM=Y(1,Jd-1)
AWSRECT , Ty =AARE(T  JIHDELTAROT , Ji*CONSTECT , Jik0, Sk (YDUM=Y {1, J3)

+* =DELTAR(CI, JYKRCONSTECT ,J+1)*0 SACr (], =Y {I,J+1))

U=DELTHR(I,J1%S2(1,0)
V=DELTAR(T , J3*S2(I+1,d)
Z1=DELT*R(I,J)*CONSTE(I,J)%0.5
Z2=DELT*R(I (JI*XCONSTE(L, J+1)%0 .5
WILL SET UF THE MATRICES ABAND AND BMATRX.
ABAND (K, JMAX+1 ) =1, 0+UHMHZ1+Z2
IRCILNE.2)Y GO TO 205

AWARE (T, J) =ARARE (T , Jy+Uky (1=1,0)
GO TC 310

ABAND (K 1) =-U

IFCTLNE. IMAX~1Y GO TO 306
AWARE (T, JY=AWARE (T, J3 kY ¢ TMAX, )
GO TO 211

> SBEAND CK , IMAXKFL1 4. TIMAX ) =L

IF(J.NE.L1} GO TG 307

AEAND O, IMAEKHL ) =ABAND (K  JHMAaX+1 ) -Z1

AMARECT (1 2=abARE(T (1 1+ZL,(YZEROCI ) =Y (1,13
GO TO 312

ABAND (K, JMax 1 =-2!

IFCJ.NE IM&X) GO TGO 208

APSRECT , Ty =aARECT I +Z2%Y (1, IMa+1 )

GO TO 205

12 ARANDOK , IMAK+E2)=-22

EMATRM (I =aldaRECT (00
CONT INUE
KMAx =K

ChkxCall IMSL ROUTIMNE LEGTIE TO SOLVE THE BAMDED MATRIX,

[SIZE=(NJ-33 X (NI-5)
Call LEQTIB(AEBAMD , KM&X  JME, JMax , ISIZE  BMATRX 1, I1SI1ZE, 0, <L, IER)

CANOW, GIVE v™& THEIR NEW VALUES STORING OLD YalLUES IN vOLD,

k=0
DO 215 I=2,IMAx-~-1
TOLDOT , IMAXKFL ) =Y (L, JMAK+L )
DO F1S J= 1,0MAxX
K=K+1
YOLDOT (Jy=y (I
TOL L, Ta=BMATRXK)
CONT INUE
DO oZz0 J=1,IMax+2
YOLDCL , Ja=Y(1,J2

O YOLDCIMA, Jy = IMa, T
LL USE aBBOTT-S DIGSIPATIVE INTERFACE TO RID HIGH FREQ QSCILLATIONS

DO 650 J=1, JMEX
DO 650 [=2, IMAX-1

YDISSCL, Jy=TAUkY (I-1,J0+(1 . =2 % TAUIAY (1, Jr+Talry (141,00
DO 549 M=1,MMAX

IF¢(SJETTY (M) JEQ.O. ¢ GO TO &S0
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DV 3= 1Y
10437
00458
00489
QoSon
aasol
nosaz
Qos03
aasoq
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aoste
aos0?
Q502
Qos0s
0510
o031l
aoglz
aosE1ad
aasl4
no0s1s
a0sle
oSl
aosia
QUEl3
0os20
0as21
o2z
agses
aasz4g
0SS
00526
nosz?
aasze

ooSe!

Lo
[ow)
[}

1
[l

gosz
oSz
OOsa7

00s

03

600~ O B f P b 6

) 0o

=
[}
A

aosag
Qus4l
0os4z2
CS42
L0S44
0545
ausde
0347
aus4ag
(fRR=Te 3
HOss0

L

o

ea0

65l
CATHI

40

i

o

IFCTGNE.TJET (M) cANDL T JNELTJET (MY+1) GO TO &49

IFCYCTIET (M) (o J) LGT.BJETTY (M) JOR LY (CIJET (ML J3 L GT . SJETTY (M) 3 GO
TO 649
IFCTLEQLIJET(M »YDISSCI ,J)=Talky (I ~1 ,J-H (1. -Tal)+¥ (1,3}
IFCLLEQ.CIJET(M)+L )0 vDISS(T , Jy=TAUkY (I+1 , I3+ (1. =Tl AY (I ,J)

2 COMTINUE

CONT IMUE

DO 651 J=1,JMAX

DO 651 1=2,1MAX-1

Y(1,0)=YDISSCI,J)

LOOF WILL STORE THE IMFLICIT Y VALUES RECQSD TO COMP Ov+0x

DO 40 I=1, IMAX+1

DO 40 J=1,IMAX+3

YIMPCL,d3=v(1,d)

CxTHIS LOOP WILL EXPLICITLY MOVE CONTOURS SEAWARD IF REFOSE EXCEEGED.

47
CHF 1N

44

L

+

*

KOUNT =0

SLOPEM=TAN( O, 2AREFOSE)

DO 48 I=1,IMax

KOQUNT=KOUMT+1

IFCKOUNT . GT . S0000) GoTO 41

Us COMPUTE aALL THE SLOPES(PSLOP) FOR EACH CTHANGE IN DEPTH.
DO 47 J=1 JHex+l

DUM=-BERM/ 2.0

IFCd.NE.LD DUM=DEEF(T ,J-11

DELH=0 ,S*{DEER(T ,J+1)+DEEP(I , J) =0, 54 DEEFRCT (J24+DUMD
PSLOP=DELHACY (L I+ - (T . J3 )

SANGLE (I =saTak FSLOP)

THE MIN NEG SLOPE ARNGLE OR THEW THE F2% SLOPE;REFPOSE OR FORGET
ASLOPM=-1 ,0ESQ

SSLOPP=0,0

DO de J=1, JMax+l

IF{SANGLEC Ty LGT . 0.0 G0 TO 45
TFCSANGLEC ) LGT .. ASLOPM)YASLOPM=SaNGLE ()

TFCASLOPM.EQ. SANGLE( T Jpp=J

G0 TO 46

IF(SAMGLECT)Y (GT . REPOSE .AND . SAMNGLECTY . BT L ASLOPFASLORPP=EaMGLE (I
IF(ASLOPPLEQ. SANGLE T2 JP=J

CONT IMUE

IFCASLOPM.EQ. -1, 0ESO . AND L ASLOPP L EQ. O, 00 GO TO 42

IF asLOPM, EQ. -1 . OETD) GOOTO 44

DUM=—BERM/ 2.

IFCIMUNE. 1) DUM=DEEP(T , JM=-1)

SLTER=( (O, S/ASLOPEME(DEEPCT (JM+1 3 -DUMY 3 =0 O o L0 = (1 (0 30
CLLO+CCDEERCT IMHIY-DEERPCT , My p L DEERCT (JM =DUMY 20

FOD ML =Y (1, M1+l TER

1T

YOI, My =y (I, M1~ { AL TERA(DEER (T , JM+1 ) -DEEFL T (JHM2 ) CDEERCT  JMY =DUMY
QYEXP (L, JMELY SOVEXPE T IM+1 ) +DX/DELT*ALTER® ( DEERP (T (JHHL1y -DEERC T, IM)

)
GO TO 43
COMNT IMUE

DUM=~BERM/ 2.
IF(IP.NE. LY DUM=DEEP(I ,JP~12
ALTER=( (0.5 /SLOPEMK(DEEF(I (JP+L~DUMY )~ (Y (T (JPHL Y=Y (D (JRIY 37
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0551 * (1.04+C(DEEPCT ,JP+1Y-DEEFCL (JFY)/IDEEFCT I =DM 1 )

aass2 Y1, JIP+L=Y (1 JPFL 0 +aLTER

a03E32 YU JP)Y=Y (1 IR~ (ALTERA(DEEPCT (JP+1 ) -DEEP(T (JF) )/ (DEERP(T , JP)Y-DUMY)
QUSE4d OYEXP (L, P+ =0YEXP (1, JP+L)+DXA/DELTHALTERX (DEERP(T , JP+1 ) ~DEEFP(I , JP)
UGESES * h]

0s5se GO TO 43

aos57 4z  WEQ(I ,JJMAX+Lly=Y {1, JMAX+L1) =Y (], JMExX)

aasse 42  CONTIMUE

Q0559 CAIF WE GET SENT HERE, LOOP 444 WILL CaTCH THE CROSSED CONTOURS.
gasSs 41 CONTINUE

QoSel CxNOW WE CaN COMPUTE OXNE AND QyNg?

aosez DO 318 I=2,IMaX

o032 Ohall IMPLIC AND EXPLIC MOUVEMENT OF YZERC WILL BE TaKEN CARE OF HERE
G034 BRF=.5

00563 QY (1,1 )=-BRF*BERMADX* (Y (I ,13-Y0OLD(I 1))/ DELT

NaS66 YZERQUI)=YZERQCIIFBRF A (Y (1,10 =Y OLOCT 1)

gase? 213 DO 218 J=1,JMAx

aases QAT Ty =RHEL (T, J3-S3C ], JyRIMPOT \JRS30T , DAY IMPCT-1, 00

Q0SE9 318 OV JHL)=CONSTECL , JH1 3R (0 . SH(YIMPCT (J0+70LDOT Iy =Y IMP (T, J41 0
Qos?o * =YOLDOT g J+1) 2+WEQCT (J+1 00

QusE?l DO 323 J=1,dMaX

Q0572 QXL Jr=0xcz, )

QU YaC 323 OX(IMAXHL  Jr=0xC IMAX, J)
QosS?4 CATOTAL QYS WILL BE COMP FROM IMPLIC AND ExXPLIC VALUES.THEN ZERQ OYEXP

aas?s DO 39 I=1,IMax+1

00s76 DO 39 J=1,JMAx+3

aaa?? Ol Jr=0y {1, Ja+0vEXF¢T ,J0

aasze 37 OYEXPC(L,Ji=0.0

008753 CATHIS CHECK WILL BOME THIMGE QUT IF COMTOURT H&VE CROZSED.
ases GO 444 I=1, IMAax

ansal DO 444 J=1,JM&X

a0E82 ChIF CONTOURS CROSS AT aly TIME WANT PROGRAM TO STORP?
nosas IFCY (T, 0 LTyl ,J+10) GO TO 444

nesz4d WRITECZ2,1032)

QUSRS 2265 FORMAT(" &/ REPLACEMENT " ,I5)

IR GNICT WRITE(Z 3265 NUNIW

Gos5g7 COMMENT WRITE(Z,%/ ) MNUNIU

aasas 103 FORMATOZX,"THE CONTOURS HAVE CROSSED AND SOMETRING 1% WROMG",
0as52s COMMENT I AND J HAVE BEEM CHAMNGED TO 11 AMD JJ HERE
aoSosa DOO1B0 JJ=1,JIMAaX

QoEsl 150 WRITECZ,100) CRECIT ,Jd, TI=1, IMes

qussz DO 181 JJd=1,JIMeax

aassz 181 WRITECZ,1013 COY T 0, T1=1, IMAx:

GoSs4g DO 152 JI=1,JIMAx

Q0595 laz WRITE(Z2,100) (vl IJy, 1=, IMax:

a0S3s DO 13 Jd=1,JMAK

a0S9? 12 WRITE(2,100 (YOLDCIT T3, T1=1, IMas)

005592 COMMENT 1 ~MD J WERE CHANGED DOWN TO HERE

Hoss3 GO TO 445

a0e0a 444 CONTINMUE

Goenl C WRITE(Z2,32€5) NUNIV

a0s02 COMMENT WRITE(2,9265) NUNIW

GOE03 CATHE FOLLOWING STATEMENT DETERMINES AT WHAT FREG EVERYTHING IS WRITTEM?
0osd4d TFCMODONUNTW (NWRITE Y JNE O GO TO 1

Ooe0S CHLET™E WRITE aLL OF 1T QUT.

B12



0oeds
oen?
ooens
0oeds
aoela
gdell
guelz
aoels
0Gsl4
aoelt
Qdels
aoel?
aels
oels
aoszo
agsal
noezz
aoeas
aoezdg
aaezs
aaeze
agoasa?
noeze
leza

o
o
=t

LR o e
CR o I sod B o]
5y Oy G

AR SRR EAR RN

CRERCRE S LR B D T S Y B L o

uuw
HUg

‘a

C

uu
00¢

G‘illﬁ"l!’}

[
[omi3

Quedd
g0edl
Qoe4dz
0neds
goeddg
O0eds
ahede
noeds
00s43
oae4as
OOesl
ooesl
J0eEz
Doess
Qaes4q
Qoess
D0E56
Qoes?

OOesR
D0eas
aoeel

> s [
g X
i

[

[a=s

o

CxTHI =

1
=
P

56}
L]
[£%]

d

I11]
)

o
UV g o

s

[
oo e
Ll

e

445
4d&

WRITE(Z,926)  NUNIWY
FORMAT ( 2, "THE TOTAL ELAPSED NUMBER OF TIME-STEPS, NUNIU= ,15,./)
FORMAT (2X,14(F&.47)
DO 900 I=1,IMaX
WRITE(Z,800) (THETACT ,J1 , J=1, JMaxX)
DO 903 J=1,JMax+1
WRITECZ,801)  DEEP(1,d)
DO 905 I=1,IMAX
WRITE(2,800) (HCT ,J) , J=1, JMaX)
DO 7S5 J=1, JMAX
WRITE(Z,800) (CONSTECI,J),1=1, IMAX)
FORMAT(2X,14(F&.2))
WRITE(Z,107)
FORMAT (7, 2%, "THE LONGSHORE TRANSPORTS, X, FOLLOW" )
DO 15 J=1,JMAX
WRITE(2,100) (x0T J), I=1, 1M
WRITE(Z,108)
FORMAT (7, 2%, "THE ON-OFFSHORE TRANSFORTS, O, FOLLOW®)
DO 17 J=1, M
WRITE(2,101) COYOT L J), 1=, IMAaX)
WRITECZ,109)
FORMAT (. 2¢, "THE MNEW CONTOUR VALUES, ¥, FOLLOW®:
DO 18 J=1, JMAX
WRITE(Z,100) (YeT,J0, I=1, IMAX
DO 15 I=1,1Max
WRITECZ,17) 1
WRITECZ,1801) (HOI,J), J=1, JMAX+L)
FORMAT (13, SHH JIFEL T
WRITE(Z,1302% (THETACD,J1,J=1, JMéx+1
FDRMQT(lQ‘qHTHETH.ﬁFL.BI
WRITECZ 18033 (v(l JJ=1 IMENAL

VR ORM&T O L ,BFE 2
WRITECZ, COO T, J ,J=1, JMEKEL )
FDRM@T(lI,qHH¥ ,9F8,3}
PIRITECZ 1805y (YD o Jy,J=1,dMax+1 )
FORMAT (1, SHOY S OFE . 3

FORMaT(: B OSTATION, IS
FORMsT
FORMaT
Cel L PLOTE
COMTIMHUE
RETURM
STOF
COMT IMUE
END
SUBROUTIHE QTRAMN
FaRAMETER (N1=
SUBROQUTINE CalLCE

.ld(Fﬂ.4J)
O I MBS YLF T G YRT CITLFT L IRT (SJETTY , TJET (HMOBKS , MMas

=11
THE ERE&KER HEIGHT FOR EACH

(ke e she whe b e e hedesheohe she e e de e oo dofehe ke dode hese e e hobo oo dede e bbb shehe ke e e e e he ke ke desderhedekeohhe e ke dedede e deckeohoh

CAQF THE 1T GRID LIMES., METHOD--FINDS Y-LOCSTIO
CHEREAKING HmES OCCURRED BY SREFRACHN, THEN USES

Tk
Gk

HEQ .

el

I BEFORE aMND AFTER
SHOALIMNG TO GET THE
SHELLSS LAkl 15 USED FOR REFRACTION OVER THE SHORT DIST TO BREAKING
I.J3 I3 THE TRANS BETWEEM(I-1,J) aND (I,J) AT THE BLOCKCENT
COMMORL A CONT NI G REONT (NI Y ONT (MNJ D G DEERPICHT JMI Y yaLPHASONT MT S
COMMONA S Y ZERQONT ) MDERTH

f
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Goeel
toeez
Qoee3
==t
Qo&ees
géee
ahea?
L0eas
00663
aoaz
aae?zl
aoe72
0e732
00e74
GOE73
QLe76
QOE?7?
Goere
gae?s
noezo
Huesl
ggegz
uoegs
aoegd
oess
aoegs
Qoeg?
Qoeae
ahesgs
oae3an
Goesl
aaesz
Does3
00654
Qoess
aoese
coes?
agesg
Qaens
ao7an
ao7al
aoraz
ao7az
Go7049
00705
Qo70e
Qazov7
gorneg
Qovog
nazio
o071l
U1z
o071z
ao7la
aaris

COMMON/B, THETA(NI ,NJ) ,OXTOT(NI ), CLDANGINI MJIY, DY (NI M
COMMON/C/ HONT GMT) (CENT NI G HOLDONMT (BT G HBONT (MJI Y YRONT)
COMMON/N USED/JUSE, T,C0,CGEN, CGGEN (ANGGEN , DX (BERM  THETAD(1 Q) (MMAaX
COMMON/D/SIGMa , G,ELO, IMAX, IMAX,PI ,TWOPI (P10Z, HGEN, IJET (10
1,SJETTY (10

COMMON/ G/ TBREASK INT ) , HNONBRINJT)
COMMON/E/RHO,RHOS ,POROS, CONST , TKST
COMMON/ P HBQCNT ) ,DEEPB(NI )

CAPPA=0.,78

DO 1 1=2,IMAX

DG 2 J.J0=1,JMAX

J=IMAX-JJI+1

HOUM=(H(TL , J3+H(T =1, )2 %0, 8

HBDUM=(HB(I ,J)+HB(I~-1,J))%0.5

CACaN ONLY USE COND ON ONE SIDE OF STRUCT. CanNsT aUG HERE?

DO 4 M=1 MMax

IF(SJETTY (M) .EQ.O0,) GO TO 74

IF(I.NE.ITJET(MM+12 G0 TO 4

IF(THETAOM) JGE. 0.0 ISIDE=TIJET (M)

IF(THETAOQM) LT .0.0) ISIDE=TJET(M}+1

YSEA=, Sk (Y {ISIDE, +Y(ISIDE,J4+1 02

IF(YSESGT.SJETTY (M) ) GO 70 2

HOUM=H(ISIDE I}

HEBDUM=HE(ISIDE,J)

Go To @
4  CONTINUE
74 CONTINUE
3 IFCHDUM.LT . HBDUM GO TO 2
DEEPBCI i=( (0., Sk {H(T ,J+L3+HCT -1 J4+2 32 3% (0 S DEERCT , J41D
* FOEER -1, J4+1 ) 2 akk, 280 7CAPPAAAD 2

HEQ( 1) =CAPPakDEERET 1)

CAMBOCTY AND DEEFECIY WILL BE COMPUTED ACCORIING TO THE WAWE DIR,

Ck+s AT THE STRUCTURE TIF,THET&D.
DO & M=1,MMax
IFCSJETTY (M) LEQ.O.) GO TO 1
IFCT.NE.TJET(MY+1) GO TO 6

ChATHE TRAMSPORTIMG WAVES WILL BE COMPUTED USING THE WAUE TO PROP SI1DE.
IFCTHETAO(M) LGE . 0. 00 GOOTO 11
DEEPR( I =¢H(IJET(MY+1 ( JFL 1 *DEER( TJET (M4, J+1 vhkk, 25 CAPFa IR0, &
TBREAK( 1) =IBREAK(TJET(M341)
G0 TO 12

11 DEEPBCII=(H(IJET(MY ( JHLI*DEERCIJET (MY J+1 1kh0, 25, CAFPaI R0, &

TBREAKS 1) =1BREAK(TJET (M1

12 HEQCI)=DEEPE(1)*CAFPA
GO TO 1
& CONTINUE
50 TO 1
2 CONTINUE
1 CONTINUE

Chk1F THE OFFSHORE WaVE HT I3 ZERO, MEVER GET TO HERE.

CHHOWEVER IF THE H 1% SUCH THAT 1T WMOULD BREAK IWNEHORE OF Yil.22
DO 20 I=2,IMax
IFCDEEPR(I).GT.C0.02 GO TO 20
DEEPB(I))=(H(I ,1)*DEEP(I 1 )40, 25/°CAPPa Y AD B
HBO( I i =CaPPaxDEEPE(I)

B14



aor7le
aQ?l?
0orLa

pozze
wugzz?
aavag
Qnzas
((eracii]
ga731
nazzz
Qo7as
ao7zd

]

Qa7z?
o732
o739
nazan
Ga74l
agov4az
Qaras
Q744
Q745
0o074e
auz47
aozaae
0av4s
Qo7sh
Qo7eElL
Q752
Go7az
o754
O075Es5
Qo728
Qa?a?
GQa?Es
Qo759
Qu7el
007e
aazez
ao7es
0a7ed
Qores
ao7es
Qoze?
ga7es
00769
o770

[2=Y

(L

=4

CONT INUE

HBO(1 ) =HRBQ(Z)

HEO( IMAXHL 3 =HBU{ IMAX)
DEEPB(1)=DEEPB(2)
DEEFEC(IMAX+L »=DEEFB( IMAX)
RETURN

END

SUBROUTINE BREAK(IMaX, JMax)
PARAMETER(MNI=33,NJ=11)

O ek ke dededede oo dedede ke dedo ok dedededodedede o ekdedodedokdedededededede dede ke etk dede ek ok dokededodokdedeodedededhhedek ok
CHRROUTINE WILL DETERMINE HE AND DEEPB ON THE GRID LINES RATHER
THAN BETWEEN THEM. REOND FOR COFF BEYOND SURF ZONE.

Ok

COMMON A CONT G NIY GRIONT (BT Y ONT (NTY L, DEEP(NT (MNJ) (ALPHASINT (MY
COMMON G HONT (WNTY (CEONT MY G HOLDONT (NI (HBONT (NI ,YB(NT
COMMON/MP REKBONIY (HEBIOMI 2 (DEEPRI (NI}

CapPa=0,78

DO 1 I=z2,IM&aX

DOz JJd=1,JMax

JEJIMax - JJ+ 1

IF(HOT 00 LT HBCL ,Jd) ) G0 TO 2
GEEFPBICI)=({HCT,J4+1)XDEEP(T , J+1 )4k 0. 28 ) /CaPPa) A0 . 8

HET (1 )=CAPPR*DEEFBRICT

Chk#ONCE THE HEIGHT + DEPTH aT BREAKING ARE FOUND, B0 TO NEXT GRID-LIME.

[ ol A

P

fam

o

GO TO 1

CONT INUE

CONT INUE

DO 20 1=2, IMAX

IF(DEEPBIC(I).GT.C.0Y GO TO 20
CEEPEICI3=CH{1,1)*DEEP(T 1 14k0 . 25/ CARFmdkl, §

HET (11 =CaPPa*DEEFET (1)

CONT INUE

DEEPED (1) =DEEPEI(2)

DEEFET ( IMAX+1) =DEEFERT ( IMas)

HEI(1)=HBI(2)

HET ¢ IMAK+L ) =HEI ( IMAX)

RETURMN

END

SUBROUT IME REFRAC(JBEGIN, JEND ,NFTS, IBEGIN, TEND, I START ,M)
PARAMETER (NI =53, NJ=11)

COMMOM 8 UMD RIY G RECNT (NI P ONT NI DEEFCNT MO ALPHATSINT (M)
COMMONA 86 Y ZEROCNT Y WDEFTH

COMMONAES THETA(MI NI ) (IXTOTCNT Y, OLDARGONT I, DY 0N NI
COMMONS G/ HONT (NJY (COONT NI HOLD T NI HBOMT NI Y (YEONT
COMMORAN USEDS JUSE , T, C0, CGEN, CGGEN (AMGEEM , DX (BERM , THETAOC LIy, (e
COMMONAD 51 GM& , 5, ELT  JMéx, TMAX T  THOFT PIC2 (HGEN  TJET{ 10
LSJETTY (103

COMMOMN, G T BREAK NI ) HMONBR (NJ )

COMMONZ2Z.NT IME

DIMEMSION JEEGIMC(NI Y, JEMD(NI)

Cideshededededededetohedededededede THIS SUBROUTINE WILL DETERMINE H AND
Cooeshs desdede el hededededkehedeke THETA AT THE MID FT OF v WallES,
ChdekeTesld 1S THE FACTOR WHICH RECOUPLES THE REFRACTION EQS.SEE ~BEOTT

TAU=0,25

CAMUST PRESCRIBE THE WaVE aNGLE 4T THE OQUTERMOSTCONTOUR BOX
CHRENELLNE LAl WILL BE USED TO STaRT THINGS OFF,
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Q0771 CATHETACT Jy WILL BE a7 ARESNS CENTER AND WILL USE Y¥i{I,J) IN NEG ¥Y-DIR
GO772 ChWNILL INITIALIZE ALL THETANS USING SHELL-S LAk,

aa7?3 DO 206 I=I1BEGIM, IEND
00774 CRINITIALIZE TWO J-VALUES BEYOND JMaX,IF IN REGION 1.

W rds] IFCJENDCI) JEQ.JMAXY  JINIT=2

QU776 IFCJIENDCT Y JNE.JMAX)Y  JINIT=0

aa77? DO 206 J= JBEGINCI) ,JEND(I)+JINIT

(U778 CHMUST CORRECT FOR THE COMTOUR ORIENTATION, ALPHAS.
ae77e IFCIL.NELIBEGING GO TO 260

00780 ALFHAS T, J)=ATANC (O, Sk (Y (I+1, ) +Y (141 (J+1 13 =0. Sk (i1, )
007EL RSN SRRV

o= GO TO 962

Oo?E3 260 IF¢(I.NE.IEND) GO TO 361

=T ALPHAS (T, JI=ATANC (0L Sk (YL, Ja+Y (1, J+L 1) ~0.Sk(y(1=1,.0)
0o7es % YL I=1, 04130 0/Dx)

0076 GO TO 962

GO787 961 ALFHASCD, )=ATANC (0. S* (v I41, 20+ I+1, J4+1 21 -0, 54
00 7Es ko CrCI-1, JaRr I =1 L A0 ADKD )

00789 962  DALPHASANGEEN-ALPHAS(T, )

Q7o ARG=(C(T ,J 1 CEENI*SINGDALFHAY

o791 IF(ARG.GT.1.) aRG=1.

au79z THETACT, J)=ASIN(ARG)

00793 CHMUST GET THETA WRT THE X-AXIS.

00794 THETACD, JISTHETACD, JI+ALPHAS (T, J)

aavas 206 CONTINMUE

GO7ae OANOW, WE MUST COMP THE BOUM WAVE HTS S0 THE HTS CAN BE COMPUTED.
Q757 CkWNILL USE THE EQ. #hdkddkk DEL DOT CEXCGY=0.0

0738 CANOW WE WILL CORRECT THE HT FOR SHOALING &MD REFRACTION TO THE B.C.

00799 CAWMILL alsO INITIALIZE HNE WITH THESE EQUATIOMS FOR ENTIRE ARRAY .
oaso0 DO 300 I=1BEGIN,IEMD

o0l CHINITISLIZE TWO J-USLUES BEYOND JMax IF M SEGION 1.

gogaz TFCIENDCD Y JEQ. dMesds JIMIT=2

oogasz ITFCJENDCL Y JNE . JMex JIMNIT=0

opoegog OO 500 J=JBEGINCI) ,JENDCIYRJIINIT

Quens HCI , Ja=HEENASORT(CGEEMNA"CGE(T  J) v 4Z0RT (COS (abNGGENY /TSI THETAC T,
gogoe # Jiaa

aaga?y TFCHBOT (J) LT HCD T HOI g JJo=HE(T . J)

Qhgtg SO0 CONTINUE

O S0 D  C m m om om e  e  c rm om ro c  me n  t i  em  o ne S o r  t  t

QOELT Croveshrdodkhshokedoke deohoshe oo ke s de e dododeshedesde e oshedo sk oo dodehe o hodo e e oo dode heshe b she e shode-po ke she kb o hemdede s o ke e ol desho o e
0811 CHLETNE FILL THE DY ARRAT.
QO8la CADY WILL BE INDEXED A8 THE THETA TO WHICH WE ARE GOIMG.

oong1s LO 209 1=I1BEGIM,IEND

Gogid DO 203 J=JBEGSIMN(I1 (JEND(I)

goz1s Oyl J=13=0.5%k(Y (I  J=-2a+Y (I, J3)=0.Sk{Y (I, Ji+r{] J+11
00816 209 CONTINUE

qugl? MITERS=10Q0

oaale DO 100 NITER=1,MNITERS

aoels SUMARNG=0 .0

aagzo CkDO RS0 LOOPN GOES FROM 2 TO IMAK IF ISTART =I1BEGIN
o221 CADO N&0 LOoOPN  GOES FROM IMax-1 TO 1 IF ISTART=IEND

agsa2 DO &0 II=IBEGIN,IEND
00823 CHMUST HAVE 1T SET UP 50 THAT THE KNOWN BOUNDARIES
aagz4 IFCISTART LEQ. IBEGIN) I=11

QORES COMMENT LINE WITH UMKNOWN CHaRACTERS REMOVED HERE.
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IFCISTARTLEQ.IBEGIN  JAND. T.EGQG.IBEGIMN) GO TO &0
IFCISTART EQ. TEND) I=TEMND-1I+1BEGIN
IFCISTART .EQ. TENMD .anND.,  T.EQ.IEND) GO TO &0

CHADX EQUALS ACTUAL DELTA X aCRO%S SPACE STEPR.

CAOMNLY ON BOUNDARIES WHERE FORWARD OR BaCKWARD DIFFERENMCING.
IF(T NE.IBEGIMN? GO TO &
D =DX
I1P=I+1
IM=1
GO TO 12

& ITFOT JNE. TEND) GO TG 10
abx=DX
IF=1
IM=1-1
GO TQ 12

10 Aabx=2, 04D

IP=I+1

IM=1~1

CONT ITNLIE

OO 40 J=JBEGINCI ) JEND{IJ-1

1

i

CAHWILL GO FROM [ JMec-1) T4 1 BECAUSE THaT-E THE DIR WaAVE COMES TN FROM,

JI=JENDCT ) -1 -J+JBEGINGT )
OLDANG( T, JIV=THET&C T, JJ0
CkLOCATE MIDFOINT BETWEEN TWO &DJACENT BLOCK CENTERS
CHEECAUSE THETANS JJ-VALUE IS THE S4ME A5 THE FIRST SHOREWARD v VALUE
CHAMUST USE JJ, JJ+1, anND JJ+2 TO COMFUTE YRAR.
VEAR=0L 25k (Y (] JI0+2, 0%y (1, JJFL 047 (1, JIHE)
CHkLOCETE AFFROPRIATE IMDICES OM IP &ND IM GRID LIMES.
IMINUS=-1
IPLUS=+1
CALL LOCCIM, JJ,JOIM, JSIM, YEaR, IMINUS:
Call LDELIP,-J;JHIP.JﬂIP YE&ER, TPLUS)
ChMOW USE THE COMSERUATION OF WAVES ECQUATION. . voreerer ...
PERTLC=RK( T, JJ+1 14 SINCTHETACT , JJ+103
PARTZ=~DY (1,003 40%

CoA UL LINEARLY INTERPOLATE TQ DETERMINE REXCOS(THETAY AT I+1 «ND I-1.

CHIF WO abJ SHOREW&RD FT EXISTS, FUT IN ZERC FOR TERMS IM GOM. EQ.
IF¢JSIMUNE. O GO TO 202
PiRT ZE=0
GO TO 202
201 TOPIM=RK{IM, JOIM~1)*COSCTHETACIM, JOIM-1 0
EOT IM=RE [ IM, JSIMI*COSC THETEC IM, JSIMI
TOTALE=0. Sk (¢ IM, JOIMI4Y C IM  JOIM=1 710 =0, Sk 0¥ 0 10 JSIMEL b7 0 1M, JE1
DUME =, Sde (v ( TM, JOIMI+7 ¢ IM, JOIM=11) =7 BAR
PaRT2E=( ( TOTALB-DUME 1% ( TOPIM=-EOT IMY/TOTALE +S0T IM
202 IFCJSIPLNE.OY GO TO 303
PART2a=0, 0
GO TG 304
303 TOPIF=RK(IP,JOIP-1)kCOSCTHETAC IR, JOIF-11)
BOTIP=RK(IF,JSIPI#COS THETAC IR, JSIP))
TOTALASD ., Sk(Y (1P, JOIPY4+Y (IR, JOIP-1) =054 (Y (1P JSIR+1 470 IF,J51
DUME=0, Sk (v (IR, JOIPI+7 ¢ 1R, JOIF-11 ) ~vBAR
PART2A=( (TOTALA-DUMAY* (TOPIFP-BOTIF )/ TOTALAI+EOTIF
304 PARTZ=F&RTZ&-PARTIE
CHMOW MUST FIND RE*SIN(THETAY FOR I+1 AND I-1 AT J+1
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aogel YEARP=0,20940Y (1 (JJ+L0+2.4Y (1, JI+2 04 (T, JI+30 0
aogaez Call LOCCIM, Jd41 (JPOIM, JJPSIM, YEBaRP, IMINUS)
aoges Call LDC(IP,JJ+1,JPDIP,JPSIP,YE&RP,IPLUSN
aaggq IFCJIPSIM O NE . O GO TO 30T

ausgs FPART1B=0.0

aosge GO TO =206

Qoaa? 203 TOFPM=RK(IM,JPOIM=-1)*SIN(THETA(IM, JROIM~1)
aoaas BOTM=RK(IM,JPSIMI*XSINC(THETACIM, JPSIMY )

aosgs TOTE=0.Sh(Y(IM, JPOIMI+Y CIM, JRPOIM=1) ) =0, Sk (Y IM, JRSIMFL )+
oosa0 * YOIM IPSIMY

aogol DUMFB=0. 84 (Y(IM, JPOIMI+Y {IM, JPOIM=-1) ) ~YBARF
nQgsz FARTLIB=( (TOTE-DUMPE )X (TOPHM-BOUTM) /TOTEY+EBOTHM
aaess 2WE IFCJPSIP.ONE. O G0 TO 207

ogagsd PARTLa=0.0

aass GO TO 08 )

aogse 307 TOPP=RK(IP ,JFROIP-1)%SIN(THETAC IR, JPOIP-11
negary BOTP=RK{IF,JPSIP)*IIN(THETA(IFP ,JPSIR)

ougse TOTE=0 Sk (Y (1P JPOIPI+Y (IR, JPOIP-1) =084 (Y IF ,JPSIR+LI4Y(IP, JFSIP
aogss * 1

Qo200 DUMPA=0 .Sk (Y (TP JPOIPI+Y (IR, JPOIP=1) 1 ~YRBARF
oasal PERTLA=((TOTA~ DUMPA3*(TOPP~BOTP)/TGTA)+BUTP
aosoz 208 PARTI=TAWAPARTIB+ (1. -2 . xTAW)APaRTICHTAUAPART 1A
aQoas IFCJIPSIM.EQ.QPARTL=(]l . ~TA) *PARTICH+TAUXPARTLA
aos0d IF(JRSIP.LEQ. ) PARTL=TAUAPARTIE+ (1 . ~TaAU) APARTLC
00305 ARG=( (FARTI4+PARTZXPARTZ) ARK(I , JJ))

Q0306 CAIF THE RQUTINE 1% TO BLOWUP,USE SNELLS LAW.

agsa? IF(ABRS(aRGY . LE. 1.0 GO TO 41

VR INE ARG=C0CT (JI 00T (JIFL Y 0 ASINCTHETACT ,JJ+1 00
aaans TF{sRG.ET. .00 SRG=1 0

Q0310 THETS D, JJ =4S TH{aRE T

00911 GOOTO 4z

oozl 41 THETACT  JJi=ASIMN{AREG)

o2z Gz THETACTD  JJI)=0, S THETA( D (JI3+0LDaNGCT ,JJ1)

ous14 SUMENG=SUMANGH (ABSCTHETAC D , JJ 0 -0LDANG( L, J 20

ao9ls 40 CONMT TMNUE

o216 e COMT IHUE

00317 CAMUST EJECT IF WE HAVE RESCHED AN @ACCEPTABLE ITER&TION ERROR

00als C+IF THE SUM OF THE ABSOLUTE VALUE OF ANGLE CHAMGES DURIMG @b ITERSTI M

00313 Cx AUERAGES LESE THaN 0.02 DEGREES PER GRID IT3S CLOSE EROUGH.
o320 TFOSUMaNG LT (NPTSAQ . 0028 G0 TO 215
qo2el IF(HITER,GE. S0) GO TO 215

100 COMT IMUE
WRITEC 2, 2020
215 COMTINUE
CHITERATION LOOP FOR THE WAUVE HEIGHT.

2§ DO 301 NITER=1,MITERS
¥ SUMH={ .0
928 DO 510 II=IBEGIN, END

Aa329 CHMUST HAUVE 1T SET WP w_Cl THAT  THE KNOWN BOUNDSRIES HTS. SRENST RECOME
Quazn IFCIETARRT JEQ. IBEGINM] I=11
o9zl IFCISTART.EQ.IRBEGIN  .anND.  T.EQ.IBEGINY GO TO S10
a9z IFCISTART JEQ. TEND) I=TEND-II+IBEGIN
Quazz IFCISTART.EQ.IEND  .AND. 1.EQ.IEND) GO TO 10

00924 CHaDX EQUALS ACTUAL DELTA X aACROSS SPACE STER.
Q0535 CHONLY ON BOUNDARIES WHERE FORWARD OR BACKWARD DIFFERENCING.
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IF(I.NE.IBEGINY GO TO 503
ADK=DX
1P=1+1
IM=1
50 TO 505

IFCI.NE.IENDY GO TO S04
ADX=DX
IP=1
IM=1-1
GO TO 505
ADX=2 . 0%DX
1P=1+1
IM=1-1

CONT INUE
HMNONER ¢ JMAX 3 =H{ T, JMAX)
DO 502 J=JBEGINCI) ,JENDCI -1
JI=JENDC T ) ~1=J+JBEGINCI)
HOLDCT ,JJdy=H(I,JJ)
YEAR=0, 25K (r (1, JJ14+2, 0% (1, JIF1I+Y (T, JJ+2))
CALL LOCCIM,JJ, JOIM,JSIM, YEaR, IMINUS)
CaLL LOCCIP,Jd,J01P, J31F , YEAR, IPLUS)
PARTLE=(HCT, JJ+1 0%k 2 3 %CGE0 T, JI+L)*COS(THETACT , JJ+1))
PARTZ=DY (1 ,JJ)1/aDX
IF(ISIM.NE.O) GO TO 311
PARTAB=0.0
GO TGO 312
TOPIMH=¢HC M, JOIM=1 3%k 2 )V RCECIM, JOIM=1 1% (STHCTHETAC IM, JOIM=171 7
BOT IMH=(HOIM, JSIMydok2, )% CGCIM, JSIMIAS D ICTHETACIM  JS1M) )
TOTALE=0, Sk (1M, JOIMIFYCIM, JOIM=13 3 =0, Sk (v ¢ IM, JSIMEL )47 ¢ IM, IS IMI
DUME=0, Sk (Y ¢ M, JOIMI 47 ¢ TM, JOIM=1 1 1 =Y B
Pk T aB=( ( TOTALE-DUME & ( TOPIMH-BOT IMH) . TOTALE ) +EOT IMH
IFCJSIPLNE.O) GO TO 313
PART 44=0.0
GO TO 314
TOPIFH=(HCIE  JOIF-104%2, JRCECIF  JOIP~1)*SIN(THETACIP JOIF~1))
BOTIPH=CH( 1P, JSIFI&,*2 IRCECIR, JSIPYRSIMN(THETACIFR  JSIF) )
TOTALA=0, Sk(Y(IP,JOIPI4Y (1P, JOIF-1))~0. Sk 1P JSIF+10+Y( 1F, JSIF1)
DUMA=D, Sk(Y (1P, JOIPI4Y( IF, JOIF~1)) =7BAR
PARTAA=( ( TOTALA-DUMA )& ( TOFTFH-BOT I FHY A TOTALA) +ECQT IFH
PART 4=FART 44 -PART 4E
FEARP=0 25,y (], JI+L04+2. 47 (1, JJH20+Y (T, JI+30)
CaLl LOCCIM,JJ4+1, JPOIM, JRSIM, YEARF , IMINUS)
ALl LOCCIP,JJ4+1,JPOIP JRESIFR, YB&RP, IPLUS)
IFCIPSIMLNE.O) GO TO 215
PARTLZ=0.0
GO TO 216
TOPMH=(H( IM, JEOIM=1 34421 % CECIM, JPOIM=-1 34 COSCTHETACIM, JEOIM=-11)
BOTHH=(HCIM, JPSIMYAX2 ) ACGE( IM, JFSIMIACOS ¢ THETAC IM, JRFSTH)Y )
TOTE=. Sk 1M, JPOIMI+Y CIM, JPOIM=19 3~ S5k (0 IM, JPSIM+L -Fv e IM, JPSIMY )
DUMPE=0 . Sk (07 IM, JPOIMI+FYC IM, JFOIM=17 ) = B&RF
PARTLZ=¢ { TOTE-DUMFE ) & ( TOFMH=-BOTMH) /TOTE ) +BOTHMH
IF(JFSIP.NE.OY GO TO 317
PARTL1=0.0
GO TO 313
TOPPH=(H( 1P, JPOIP-1)#k2) k06 1P, JPOIP-114COS(THETAC TP, JFOIP-10)
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BOTPH=(H{IP JFSIF)**Z)4CE(IFP JPSIFYACOS{THETA(IP (JPSIPY)
TOTA= Sk (Y(IP JPOIF)4Y (IP,JPOIP=1) )=, Sk(Y{(IP JFSIFP+LI4Y(IFP,JPSIP)
DUMPRA=0 , Sx (Y (1P, JPUIFPI+Y (IR, JPOIP-11 ) ~YEARF
FARTLL=( (TUTAR~DUMPAY X (TOFPH-BOTPH) A TOTAI+BOTRH

318 PARTIH=TAWPARTLIZ4+ (1. -2 . ATAUIAPART L3+ Tl PART1L
IF(JPEIM.EQ.UYPARTIH=(L . ~TAUWY #PART L 3+ TAUAPART 1L
IFCIPSIPLEQ.UIPARTLH=TAUAFARTLIZ+(1 . ~TAUYXFPARTLZ
ARG=( (PARTLH+PART 2APARTA )/ (CGE(T , JI)XCOSCTHETACT (JJ) )0

CkIF THERE 1S TO BE aN INVALID SORT,USE LINEAR SHOALING.

01000 IF(AaRG.GE.O .0 GO TO 44

01001 ARG= (LG(I,JJ+l)kCUq(THETHtI,JJ+11\i/tCGtI.JJ)kCOqLTHETA(I JJIa)
niaae IFCARG.LT. 0.0 ARG=0 .,

oioo3 H(I,JJ}=H(I,JJ+1)*SQRT(QRG}

a1o04 GO TO 48

a1a09% 44 H{I,JJ)=S0RT (ARG
Gladé 45 H{T (JIa=0.Se(HT ,JJ+HOLDOT , JJd 02

arao? HONEBER ST =H(T ,JJ3

01008 CAIBREAK(I)=JJ, THEREFORE JJ WILL BE LEEW&RD SIDE OF GRID aT INIT BREAK
aioos IFCHBOL 0y LT, HOT o JIT0 JARD. HEBOD , JJ+1) L GE L HNONER O JJ+1 1)

41010 * IBREAK (T y=JJ0

aloll IFCHECD (JJ) JLT.HOL,JI) ) HOD  JJr=HBCT ,JJ3

glalz SUMH=SUMHIABES (HOT , JJ)-HALD(T , Jd 1)

41013 S¢Z2 CONTINUE
a1o14 S10 CONTINUE

01a1s TEREAK(TEND ) =IBREAK ( IEND-1)

a1a1& IBREAKCIBEGIN)I=IBREAK{IBEGINAFL)

01017 TFCSUMHLLT . (RNPTSH 0,010 GO TO 07

nlals IFEMNITER.GE . S0 GO TG =07

alais S0l COMTIMUE

Hlozd WRITECZ,203)

01021 507 COWTIMUE

0lazz S0 FORMATOZM,Q(F1S.%% 77770

Glozz 2032 FORMAT( UAFTER NITERZ ITERSTIONS, COMUVERGEMCE WAS MOT REACHEDY
nloaza 8049 FORMAT( UTHE WAVE HT . ROUTIME CONVERGED IN, MITER= ", IS5,
DLO2S 205 FORMATZ2M  "THIS 1S My CHECKING MWRITE STaATEMEMT®)

araze =206 FORMAT (22X, "THE WAVE oNGLE ROUTINE CONVERGED INM, NITER=s ", IS,/
oloz? RETURN

nlose EMD

glozs SUBROUTINE DIFF(RHOND , THETAQ, &MNGLE , AMFP

QLOZ0 CherAkDIFFRACTION ABOUT SEMI IMFINITE BREAKMHATER (PEMMEY-FRICE:

0103zl 2.14139265

aiazz SIMNCQ, Sk (ANGLE-THETAO Y )
01023 STNCO, Sh(ANGLE+THETAO) 2
010324 SBRO=COS{ANGLE~-THETAQ

H10Es ABCl CU%féNBLE+THETéD)

alozae :
olozEy
QLoza
olozs

alo4o iy

01041 HHE]

tlogz HL=5CRTLRHUNDrPII

0104z SI1G=2.0+AL*aBSS

ala44 SIGR=~-2.0kAlLARBCP

0104s Call FRES(SIG,C,5.FR,FI)
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gld4de Call FRES(SIGR,CR,SP,FRP,FIP:

01047 SUML =X Ok FRAINCSAF T+ CLAFRPHXXELAFIP

a104e SUME =30 CAF [ =X S*FREXHTLAF I P~ XKELAFRP

01049 AMP=SQRT ( SUM1 A4 24+ GUM2%k2)

a10S0 RETURN

g10s1 END

glosz SUBRCQUTINE FRES(aA,C,S,FR,FI)

0l053 CkFRESNEL INTEGRAL SUBROUTINEX*k*x&FTER ABROMOWITZ AND STEGUM.
0LoS4 Z=ABS (A}

1055 PO2=1.37079363

01086 FZ=(1.0+0.926%Z) (2.0+1 . 7924%Z+3,L04%ZTXZ)

ui0%7 GZ=1.0/0(2,04+4,142474+3.492%Z4Z+E6,670%IXIxI)

0l1ose KX=POZHINZ

010353 CZ=CO8 (XX}

01060 SZ=SINCXKX)

gloel C=0.,5-GZACZ+FIAEZ

aroez S=0,5-FZ*CZ~32+8Z

Q10E2 IF(A.GT.0.0) GO TO S0

al0e4 C=-C

01065 G=-8

glies S0 FR=0.%%(1.0+C+50

4108? Fl=-0,%%k(5-C)

aLoes RETURN

O10es END

H1a70 SUBROUT INE PREDIF

Q1071 PARAMETER(NI =53 NJ=11)

G172 Chdekdededdededeedededeheheh b dededehededodede b oo dehe e dede e he-hedede e e shehdede oo b desdedededehe e dede b de e e hesdohe oo ohe
QLo73 COMMON . CORT NI RECNT MO CFONT N DEERCNT (MO ) (ALFHAS (M NI )
01074 COMMONAAaA Y ZEROOMT Y (WDEPTH

Q1aFs COMMONSBS THETAONT (JMNI T, QxXTOT NIy QLDSGINT Iy, DY ONT (BT
Q1076 COMMORACA HOMT NIy CEOMT (M3 HOLDONT g i (HEONT (MG YR ONT S
HrLa77 COMMONAN USED/JUSE T, 00, CGEMN , CEGEN (AMNGSEN, D, BERM, THETADC 10  MMax
grorg COMMHOMADASTEMS G, ELD , JMe  ITMax (PT (THWOFL ,PIO2 ,HGEN (TJETIL10)
glave 1, SJETTY (10

arasd COMMONS G/ T BREAK (M) HNOMBR (M)

alogl DIMERSION JLOMI) , J2ONDY (JIREFCNT ) (JEZREFCMT Y

aiagz DO oS J=1, IMAax+:

41083 JL{Jdy=0

giag4d JE(Jr=0

oloes JLIREF (=0

01lags 5% CONT INUE

01087 CxTHIZ SUB CALCS WHERE DIFFRACTION GOVERNS aMND WHERE SEFR&CT GOVERMNE,
Q1088 CkIT WILL CTaLL REFRAC FOR OFFSHORE AREA(OFF TIF OF STRUCTURED.

Ol083 CHTHEN IT WILL DO THE SHaDOW ZOME USING DIFFCIF THETAO MHE.Q.O0

GlO20 Ck IT WILL THEN FINISH THE OTHERS USING REFRAD ~AGAIN.

Qlo3l CkbOk, LETS FIND C,CG.RK,HE, AND WUNUP,

niasz OO z02 I=1,IMaAax+l

41032 DO z02 J=1,JMex+2

01Lu94 DEFPTH=DEEP{I ,J)

lass CaLL WVNUMODERTH, T, DUMIC)

0105e RECT (Jy=DUMK

Qlas? COl, Jy=CoAhTanNH(RK (T (JYXDEEPCT . 012

01098 EN=0 .5k Q4002 ARK(T ,JPADEEFCT , J0 2/ SIMHUZ2 xR OT  JO9RDEERCT (T2 2010
1099 CECT Ja=ENKC(T , T2

gliod HB(1 ,J)=0.,784DEEP{I ,J)
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01101 ML, J)=HECT ,J)
01102 202 CONTINUE
01103 CHWILL ATTRIB AN EQUAL REACH TO EACH SIDE OF EACH M-GROINM.

011a4 DO 200 M=1,MMAX

1105 10UML=1

alloe IFCMOME. 1Y 1DUML=CIJET MY+ IJET(M=-13)/8
giioz IDUMR=IMAX

grioe IF(MONE MHaX) TOUMR=(TJET(MHIJET(M+1)0/2
01109 NPTS=0

01110 DO 1 I=ID0UML,IDUMR

01111 po 2 J=1,JMAx

glliz IF(Y (L, ) LY. SJETTY (M G0 TO 14
01113 Ji(Iay=sJd

01114 J2 (I )y=JIMAaX

a111% GO TO 15

01116 14 CONTINUE

01117 2  COMTINUE

t11is 15 CONTINUE
01113 CKIF NO STRUCT 18 PRESENT(SJETTY=0.0), DO REFRaC THRUOUT GRID SvETEM

01120 IFCSJETTY (M) JEQ.O.0) JICTa=1

01121 1 CONTINUE

tlizz DO 16 I=1DUML, IDUMR

01123 Gk SREFRACN STARTS ON THE MNEXT TO LAST J=-CONTOUR,NOT THE LAST?
011z4 DO 16 J=J1(1),J2¢l~1

01128 16 HNPTS=NPTS+1

01126 ChWILL NOW DO THE REFRACT FOR THE REGION 1 AREA.

Q1127 CHISTART REPRESENTS THE DIRECTION THE SWEEPS WILL BEGIN FROM.
01128 CAWNILL USE DUMMY IMAX,IJET,IJET+1 IM CaLL STTS S0 IBEGIM,IEND, aMND
01128 ChhkISTART  WONST CHANGE THEM.MUST RESET aFTER EACH CALL REFRAD.
41130 IMEXT=1DUMR

01131 IJETT=IJET (M)

011z2 IJETPI=IJET{Mi+1

0113z IDUMLL=TDUML

t11z4 IF(ANGGEN.GE.0.0) CALL REFRACCJL JZ,MFTS, 1DUMLL  IMaXT , TDUMLL M3
a112% IF(AMNGGEM . LT. 0.0 CALL REFRACIIL ,JENPTS, IDUMLL  IMAXT , IM&xT M3
01136 IMEXT =1 DUMR

01137 TJETT=IJET{M)

01138 TJETRLI=1JETIM}+1

211z9 TouMLL=TDUML

01140 JOMN=d1 CTJET (M) )

41143 JOUME=JLCTJET (Ma+1 0

oLlaz ADTSTH=CTJET (M) ~1 . 0y s D+

114z ELTIP=T#0.5% A(L(IJET&M},JDUNN)+C(IJET(M?+1,uDUMSHE

01144 CANMOW MUST CHECK THE ANGLE AT THE STRUCTURE-SZ TIF TO SES WHERE SHS 7HHE
01145 CKIF NO STRUCT PRESENT(SJETTyMiI=0.0), FUTHER REFR&C/DIFF H!NELESB' g
0ll4e IF{SJETTY (M) JEQ.O. 00 GO TO 13

01147 THETAOM) =0, Sk (THETACIJET (M) (JDUMN I+ THETAC TIJET (MY 41, JDUMEDY )
0i14a HIMC=0 3% (HOTJETOM) ( JDUMM I FHCTJET (M 41, JDUME) 3

011459 IF(THETAQMY )LD 11,12

Ql150 CATHIS SECTION HANDLES REFRAC/DIFF IF THETAOIO.O
115l 10 CONTIMUE
01152 CHFIRST aLL OF REGION 2 WILL GET REFRACTED.

01153 NPETS=0
01134 DO 100 I=TJET(MI+1, IDUMR
G113 J2ily=Jd1017
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0118a
0l1s7
118z
011532
01160
0liel
nliez
01163
(1164
01165
aliée
01187
01168
0lles
Q1170
01171
01172
01173
01174
0L17s
0117¢
01177
01178
1179
0110
0118l
gliaz
011es
f1le4g
0i1as
tllee
u11e?
glligs
ai1eg
01150
01191
01l1sz
0112z

01195
alzao
glzol
nlzoz
o120z
glzo4
01205
alaae
Gizov
alzos
alzos
01210

104

JicIy=1
OO 101 I=IJET(MY+1,I1DUMR
DO 101 J=Ji(l),Ja2(lx~-1

101 NPTS=NPTS+1

CANOR

162

IMAXT=1DUMR

IDUMLL=1DUML

IJETT=1JET (M}

IJETPI=IJET(M)+1

Call REFRAC(JL ,J2 NPTS, TJETPL , IMAXT  IMAXT M2
IMAXT=]1DUMR

TJETT=IJET (M)}

IJETPL=1JET{(M)+1

IDUMLL=1DUML

MUST DO REGION & OF NEG THETAG CASE-SHADOW ZONE.
DO 102 I=1DUML,IJET (M)

J2O1i=d1(1)

Ji(Iy=1

DO 102 I=1DUML  TJET (M)

JIREF(I)=1

DG 104 J=J1(1),d2C1)+1

HKOOOR=( 1 -1, 0140X

YOOOR=0 .S, {Y (L ,J3+Y (T, JJ+L )

AMNGLE=aTANT (XDISTN-XCOOR ) ACSJIETTY (M) -YCOOR ) 2
IF(YCOOR , BT .SJETTY (M) ANGLE=FI+abGLE

CAIF MOST SHOREWA&RD PT QUT OF SHaD ZOWE, S0 ARE THE OTHERS FOR TH&T I.

IF(ABS(ANGLE) JGT .ABS(THETAO(M) 33 GO TO 105
RAD=S0RT ( (XDISTHN-XCOOR 1Ak 24+ (STETTY (M)~ CO0R YAk 2}
RHOND=RADATWOPI ELTIF

CHDIFFRACTION TREATES THE FOS THETAO CasSE.

THE=aBS(THETAO(M) &

Call DIFFCRHOND,, THE (aRNGLE &P
HO T, Jr=aMPaHING

AGRAD=~SNELE

CohlTLL MNOW REFRACT DIFF WAVES IN THE SHaD Z0NE USING SHELL-Z.

+

*

CTIF=ELTIRAT
ALPHASOT (Ji=aTa( (0, SH oY O+ Jo+y o I4+1 , J+ L0y =0, 54
CrE =1, J2FY (T2 (JHL 00 2 A0
IFCTLEQLTJET M palPHASCT (J)=aTANC (O, Se 0y (T, I+ I+ -0, Se0y i I -1
AR E o S S A i A B DR B
O L P HAa=ANGRAD~-SLFHAS(T , J)
GRE=(CIT (JY/CTIPIASINGDSLPHE)
IF{™RG.GET. 10 ARG=L.
THET& O , Ji=a5IN(AREGD
THETS(T (Ji=THETACT , Jo+aLPHAS T, 00

CHMUET CHECK TO SEE IF WaVE WOULD HAUVE BROKEM.

1a4
10%
103
S O]

IFCHBOT ,J0 JLEHCT (JraanND  HBCD, 4+ JGT HOT  JHLD D TEREAK (T ) =]
IFCHBOD ,J2 LT HOT (Jo s HOT Ja=HECT (02
CONTIMUE
GO TO 103
JIREF (I 2=d
CONT INUE
MUST DO REFRACTION FOR REGION 4.
NPT Z=0
Lo 10 I=1DUML,TJETIM)
DOOL10E J=JIREF{I ) J2C10-1
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01211 10& NPTE=NFTS+1

giziez ToUMLL=10UML

0lzlz IMeT=1 DUMR

01214 TJETT=1JET (M}

0rz1s TJETPl=1JET(M)+1

0121¢ Call REFRAC(CJIIREF ,J2,MNPTS, IDUMLL, IJETT, IDUMLL M)
0l1z17 1DUMLL=TDUML

0lz2l8 IMEXT =1 DUMR

alzas TJETT=TJET (M}

alz220 IJETR1=IJET(M)1+1

alzzl GO TG 13

Glzzz CATHIS HaNDLES REFRAC/DIFF IF THETAO IS 0.0,
01223 CHFOR THIS CASE, OWLY THREE REGIONS EXIST.
aizz4 11 CDNTINUE

Q1223 MHPTE=

Qlzze Dﬁ 120 I=IDUML,IJET (M)
Q1zz7 20T3y=J101

01z28 120 JlLIr=1

1229 DO 121 I=1DUML,IJET(M:
01220 OO 121 J=J1(1) Ja(lxr=-1
t0lzzl 121 NPTE=NPTS+1

1232 IM&XT=1DUMR

01233 IDUMLL=1DUML

alzz4 IJETT=I1JET(M)

01233 IJETPLI=TIJET (M)+1

nizgae Call REFRACCJIL ,J2 NPTS,IDUMLL , TJETT, I1DUMLL M)
a1z23? IMExT=1DUMR

01233 TJETT=IJET (M)

1229 TJETFL=1JET(MI+1

01240 IDUMLL=TDUML

ul24l DO 122 I=TJET(M)+1,I1DUMR
f1z4z JE20Ir=Jd1010

alz4z 12z J1¢l)=1

0lz44 HPTZ=0

0lz4s DO 123 I=1JET(M)41,I1DUMR
f01z46a DO 123 J=J1(1),Jd2¢11~1
01247 123 MPTS=NFTE+1

0lz4& IMAaxXT=1DUMER

01249 UMb L=1DUML

glzama TIETT=1JET (M)

0lz51 TJETFL=IJET(Mi+1

olzsez Call REFRACCIL ,J2,NPTS,TJETRL, IMaxT , IMaxT (M
0l1zsz I =T =1DUMR

1254 FIETT=1JET (1)

012835 TJETFL=TJET{M1+1

01256 IDUMLL=10UML

olss? GO 132

01258 CATHIE SECTION HAMDLES REFRACTCDIFF IF THETAO;0.0
01285 12 CONTINUE
glzsl CAHFIRST, REGION 2- ALL REFRACTION.

1261 NPTS=0

glzez DO 110 I=IDUML,IJET(M)
Ulze3 JE(Iy=d10T)

01264 110 J1(1h=1

01zes OO 111 I=IDUML, IJET(M)
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Glzéa DO 111 J= J101),J28(Ir-1

lze? 111 NPTI=NPTS+1

glzed IMAXT=1DUMR

01269 TDuMLL=1DUML

olz?o TJETT=1JET (M}

01271 TJETPLI=IJET(Mi+1

0lz7z Call REFRAC(IL,JE2,NPTS, IDUMLL  TJETT, IDUMLL ;M)
2 IMAXT=1DUMR

ITJETT=IJET (M)
TJETRPLI=TJET(M)+1
IDUMLL=1DUML

ChNOW WILL DO REGION 2 OF THE POS THETAD CaSE.
DO 112 I=1JET(M)+1,I1DUMR
J2CI)y=d1(1}

112 Jlcl)=1

DOO113 I=TJET(M+1, 10UMR
JIREF(I =1

CAHILL GO ONE FT. BEYONMD J2(I1) TO MAKE SURE QUTOF DIFF ZONE.
DQ 114 T~J1f115JZCI)+1
fLGGP Uaﬁk(T(I,J)+Y(15J+1)j
ARGLE=ATAN{ (XCOOR-XDISTMN)Y/ (SIETTY (M) =Y COOR Y 3
IF(YCOOR . GT.SJETTY (M) ) ANGLE=FT+ANGLE

CkIF LEAST J-UVALUE IS OUT OF ZHAD ZONE,S0 aRE OTHER JNES.(FOR EACH I
IF(ANGLE .GT .ABSITHETATM)Y 1) GOTO 118
RAD=Z0RT { (XCOOR-XDISTNI kA 2+ ( STETTY (M) ~r COOR Y hh )
RHOMD=RADATHNOP I /ELTIF
THE=THET&O(M)
Call DIFFCRHOND , THE ,ANGLE , &MP
AMHGRAD=AMNGLE

CrWILL NOW REFRACT DIFFRACTED WAVES IN SHAD ZOME USIMG SMELLWS.

CTIR=ELTIFAT
ASLPHSS (T  Jr=ATaN (0, «ktf(l+l(1\+1x1+l.d+l\x—u Sk
H1229 # CreI=1,J0eYI-1 ., J+1l2v a2 *
01300 IFC1 L EQ. ]TET(H1+119LFHH_iI.J:—HTHHLIU SO Il JaEY T4 I -0, S
013201 £ IO S T S i O G S B IS I Pl 5
ol1zoz Ol FHa=aRNGRAD - ALFH':{I,J]
Glz03z SRE=(C0T ,JI/CTIRPIASIMCDALPHED
013204 IF(ARG.GT.1.) ARG=1.
01z08 THET&ECT ) =ASIN(ARG)
0lzde THETACT , Ja=THETA(T , JI+ALPHASOT I
o107 Hil  Jir=HINCAAMP
01308 CHMUST CHECK TO SEE IF WAVE WOULD HAWVE BROKEM.
412053 IFCHBOD (I JLELHCT o J0 JAND L HBCT ,J4+1 ) JGT HO L, J+1 3 0 IBRESK )=
a1z10 IFCHECT ,Jy LT MO .00 H{T g Ja=HEBIT ,J73
01211 114 CONTINUE
01212 GOOTo 113

01313 11& JIREF(I1=Jd
01314 113 CONTINUE
01315 OO MUST DO REFRAC FOR REGION 4.

(13lé NPT S=0

01317 DO 11le I=I1JET(M)+1,IDUMR
a121e DO 118 J=JIREF(I),J201)-1
01319 116 NPTS=NFTS+1

01320 1IMEXT=10UMR
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Hlzzi
G132z
1323
132249
01325
1326
ai1zz7z
13z8
01323
01330
113231
n01z3z
01332
01324
01333
01326
0l133?
01338
01339
413240
01341
01342
01343
01344
113245
glz4de
01347

013248
113249
01350

(135
a13as?
01358
01359
U1360
al3el
g1lzez
l3ed
13264
01365

01366

-
[
Li%

[}
ol ol

o)
Py
) L3 L0 O o D )

YRR

N 3
[ S VI e B VO LN

[ R N o W R R o)
P b =

127

1DUMLL=TDUML
TJETT=TJET (M)
IJETP1=1JET(M)+1
Call REFRACC(JIREF ,J2,NPTS, TJETPL  IMaXT , IMaxT M3
IMAXT=]1DUMR
TJETT=1JET (M)
IJETRl=1JET(M)+1
IDUMLL=1DUML
12 CONTINUE
200 CONTINUE
RETURN
END
SUBROUTIME LOCCIM,JJJ  JOIM,JSIM,YBAR, IDUM)
PARAMETER (NI =53 ,NJ=11)

COMMON/AS CONT NI RKONT NI Y ONT (NI Y DEEP(NT ,NI)Y  ALPHAS (NI (NJ)
COMMON/ A& YZERO(NT ) WDEPTH
COMMONABS THETA(ND ,NJY ,OXTOT(NT ), CLDANG(MI NJIY, DY (NI NJI)
COMMONS G/ HOMNT (NI Y CEONT TS HOLD OHT (NT ) G HECNT NI YBRONDD
COMMONAN USED/JUSE, T, 0O, CEEM, CEGEN , ANGGEN , [, BERM, THETAC (10 , MM
COMMONA DA ST GMA G, ELO, JMe, IMAX, FI , TWOPI ,P102 (HGEN, TJET (107
1, SJETTY (L0
CHESUBROUTINE LOC FINDS J-UALUES WHICH ARE GREATER AND LESS THAaN YEBAR.

JOIM=2

2 A=l L SR YT JOIMY Y (IM JOTM=-1 1)
IF(As . GT .YBAR) GO TO 4
JOIM=J0IM+1

CATHE FOLLOWING IS5 REOND S0 TH&T Dy -DX0.3
CAWNILL DTERMINE K SIM THETA OWN IM-LINME &T & SIST vEAR.
CopILL CaLl THIS POINT JUSE+L .
IFCJOIM. LE.JUSE) GO TO 2
JOIM=JUSE+]
FOIM JOIMY =Y BAR
Ckx DEPTH &T THIS FOINT WILL BE COMP ASSUMING CONST BEACH SLOPE OW I=IM
DEL= SA(Y (1M, JOIM=-124Y {IM, JOIM=-20 = Sk (] TM  JOIM-204 (1M, JOIM~30
BSLOPE=(DEEP(IM,JOIM-2)-DEER(IM, JOIM=-30 ) DEL
DEEFPCIM, JOIM-1)=DEEP(IM, JOIM=-Z20+BESLOFEACY CIM, JOIM) = (1M JOIM-1 0 1
IF(DEEF(IM,JOIM=-1) . GT . WDERPTHY DEEF(CIM  JOIM-1)=kWOEFPTH
DEFPTH=LEER(IM, JOIM~1)
CAaLLl WUNUMEDERTH, T, DUMIK )
RECIM, JOIM=-1 ) =0UMEK
COIM  JOIM-L =00k TaNHCRK (O IM, JOTM=-1 cADEEF{IM, JOIM-1 03
Erd=0 Skl 040 (2 05REKCIM, JOIM=-1 34 DEERCIM, JOIM=1 1 3 S INH(
e 2 kREKCIM, JOIM~1 ) ADEERPCIM, JOQIM=-12700)
CECIM, JOIM=-1 =00 IM, JOIM-1 2 kEM
CalILL USE SMNELL-S Ladd TO  DETERMINE THE MWAVE ANGLE HERE
CreaNGLE OF COMTOUR WILL BE ASSUME TO BE THE SaME &S THE JMe
IFCIDUML EQ. L yAaLPHsaTANCOYCIM, JOIM-1 0 =0 IM-1 , JOIM=-117 )
IFCIDUMIER . =1 )ALPH=ATANC (Y CITMEL L J0ITM=1 0=y 0 IM, JOIM-1 707060
DalLPHA=ANGGEM-ALPH
ARG=(C(IM, JOIM-1) SCGEN ) ASING DL PHA)
IF{ARG.GT.L . ARG=L.
THETACIM, JOIM-1 ) =ASIMNIARG)
THETACIM, JOIM=-1 3 =THETA(IM, JOIM~1)+&LFH
4 JEIM=JIMAX~1

CORTOUR
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& A=0 L, S5% (Y CIM IJSIMI+H Y CIM, JEIMEL Y 1)
IF(an . LT . YE&R ) Go TO @
JEIM=J3IM-1
CHIF J3IM=0,THERE 15 NO ALJ PT, SUB REFRAC Cakl HANDLE IT.
IFCISIM.EQ. G GO TO &8
GO TO w8
g RETURN
ERD
SUBROUTINE WUNUMIDEPTH, T ,RK)
Crdehedederhehrdehedededodekehehodededodododedokdedohohobdohdodokdododo ke dedehedecdededede kb dodok dododedededeshekeodode de ok e dodehekekokeok
G=32.17
EPS=0.001
TWOPI =&, 2821853207
S1GMe=TWNORT AT
FE=TWORT A (TASORT (GADEPTHY )
Doo100 IT=1,20
ARG=RKADEFTH
El=( GhRICATANH(ARG) 3~ (31 GMakk 2)
EkPR=GY{aRGE (T SECHIARG 1 A4 2014 TaMHIaRGEY )
RIMEW=RK-EREKFPR
IF(ABSTRKNEW=RK) . LE . ABS(EPSARKNER) ) G0 TO 120
R =REMEN
100 CONTIMUE
WRITE(Z2,1000) IT,0EFTH,RK
1000 FORMAT (/77 10X "ITERATION FOR K F&ILED TO CONVERGE AFTER"
*  ,E¢, 13, "ITERATION" ./, "OUTFUTOOOOODEPTH, RK",3X,2F13.5)
gl4o2 CaLL EXIT
01403 120 RE=RKKNEW
0l404 IF(RKL.GT 0.0 GO TO 140
01408 WRITE(Z, 1020 DEPTH, RK
Q1406 1020 FORMAT(/ .7, 10X " RK TS MEGY 7, " QUTPUT DEFTH,RK" 2 2F13.5)
gl4a07 Call EXIT
al40s 140 RETURMN
01409 END
0141 SUBROUTIME SMOOTHCTHETS  IMER IMES0 TIET , SJTETTY  MMesx v
01411 FeRAMMETER (NI =52 MNJI=11)
0141 a Cokhdedoddodohdedeh dodedodeededo e shedododohehede o b koo de ke e hodohehesdededededodohebehokosde e dehokepodohehekeodedodokehedododde ke ohodeoke
01413 CHTHIS WILL SMOOTH THE WAWVE ANGLE FIELD TO &CCT FOR DIFF(ARTIFICIALLY )
21414 GIMEMSTION TEMPOMNIT (NI 0T BT 0 THETA T WT 2 JTIET (L0 (SJETTY (10
01415 CHiMMAX+l) 15 REMWD BECAUSE M-GROIMNE HAVE M4+l REACHES OF SHORELIME.,
0141e SIETTY (MMGSx+1 ) =0,
01417 DOO10 M=1,MMax+l
al4l:s TFiMNE . 1) GOTO 2
01419 ILEFT=2
a14z0 IRIGHT=TJET(1
141 GO TO 5
aldzz TFOMONE M+ 3 GO TO 4
1a2z TLEFT=1JET {MMax 1 +1
aldaz4 IRIGHT =IMaX -1
01425 GO TO S
¢laze 4 ITLEFT=IJET(M-1)+1
1427 IRIGHT=TJET ()
014z8 S CONTINUE
01423 DO JI=1,JdMAX-1
01424 DO 1 I=ILEFT,IRIGHT

[T RN BN RS

-
=
=
2
3
3

(o)
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a1l421 IFCT.NE.ILEFT.AND. T .NE.IRIGHT) GO To 15
Gl4zz C*TO GET HERE, MUST BE ON BOUN OR aDJ TO & STRUCTURE.

01433 IF(I.EQ.2.0R. I .EQ. IMAX-1) GO TO 18

41434 CxTO GET HERE,ADJI TU A STRUCT aND CaN BE ILEFT OR IRIGHT.
014325 IF(Y (I, J3 . GE.SJETTY (M) GO TGO 18

01436 CxIF HERE, WITHIN JETTY aND abJ TO EITHER SIDE,

01437 IFCILEQ.ILEFTHTEMP (L, Jy=0. 5% {THETACT , ID+THETAC T+,
1438 IFCILEQ.IRIGHTITEMP (I ,J) =0, % ({THETA(I ,J)+THETACI~1,J1)
01439 GO TO 1

1440 15 TEMP(I,J)=0.28kTHETACI -1, 0340 S0ATHETACT , J)+0 ., 25 THETA( 1+1 , 0D
1441 1 CONTIMUE
al1442 10 CONTINUE

(11442 DO 2 J=1,JMAX-1

(1444 DO 2 I=2,IMax~1

(1445 2 THETA{I ,Jy=TEMF(I ,.J3

0144& RETURMN

11447 END

01448 FUNCTION SECH(A)

01449 Tk dehdehededhededededk dedede oo dededededededeode ko -hedededode e de e do e oo de dohe e e e he de e hrde oo dehe o de o ho oo dohe Jodededede e fete
414&0 SECH=1 .0, 7C08H(A)

01451 RETURM

01452 ChdekhHERE 15 WHERE THE IMSL ROUTINES MUST GO

01452 END

(01454 SUBROUTINE BRKH2O{ IMAX , JMAX , MMAX, Y , THETA,H, T

(1455 1,1JET,3JETTY ,T,0x,DEEFR, HE, TG

01458 FARAMETER (NI =83, ,NJ=11)

01457 COMMONANWE/TLFTOS) JIRTCS) ,YLFT(S) ,YRT{ S (NOBKS

4145 1,DEEPRCE) (DEERLIS) HRT(S) HLFT(S:

014539 DIMEMSION THETAL(S) (THETLLISY THETARIS  ,THETRR( 51
014&q 1,.5xXL0S) RS GCLFT(S) ,CRT{S)Y (HTEMPR(S -

G146l L HTEMPLOS ) (HTRLOS) (HTYLOS JHTHR{S Y (HT Y& (5

0l4ez L,YLLFTOS) (YRRTIS) ,DXLIS) DXR(S) (BHANGT =7

1463 1, CERTCSY ,CELFTI S

414¢4 DIMENSION YN MI)  THETACNT NI G HONT NI DeMT N
(SRR TLOIJETCLO , SIJETTY (L0 (DEEFINT (NI )Y (HEBONT JMIY  CEONT (M2
1466 FI=32,14158%9

014&7 TWOPI =2 .%P1

014eg DO 500 N=1,MNMOBKES

01469 HARDIET=DX,(IRT (M) =TLFT (R

41470 ERANG UM =ATAMN (CYRTIN) =YLFT (N1 2 XXDIST

11471 DL (NI=0.0

ularz DR (MNy=0.,0

0147z DO 300 JI=1, IMe

1474 JI=dME -4+ 2

01475 IFCYLFT MY GLT Y0 ITLFTOND (JJY oaAND L YLFTENY LGE LY I LFT N
0147g 1,J0d-10y GO TO 250

01477 GOOTO 200

al4arg 300 FACT=(YOILFT MY (JI-YLFTONI A0 CILF TN, JI = CILFT MY
Gl479 1\}\}"1) )

glasu DEEPL{NI=DEEPCILFTING (JJI)~(DEEFP({ILFTI{NY ,JJ}-DEEFP
0141 LCITLFTONY , JI-1 20 AFACT

0ldaz THETAL (NI =THETAS(ILFT(N)Y , JI )= (THETACILFT N , JJY=THETH
01482 TCILFT(NG ,JJ=-10 2 *FalT

01434 HLEFT N =HETILFTOMN) (JId =i HCITLFTONY s JI =M TLFTONY ,JJI-103
01483 1*FAacCT
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01486
01487
al4aag
1485
01430
149491
01432
01423
01424
01495
1142¢&
01497
0143¢
01439
aisan
Q1501
glsoaz
01303
013204
1sns
01508
01307
01508
013049
1310
01311
0151z
013512
01514
01515
01sle
01317
QlE18
01313
0120
01521
Ol\_‘._c.
”ldr_\.
1524
11525

Ul"L

Ul\.l:_u.
U15’9

0lsz?
01538
01539
01540

[ wO ]

200

4a0

4040

ool
SO0

1100

CLFT(MNYSCUILFTON) (JJI 3= (COILFTONY (JIy~COILFTIND ,JJ-1100
1*FACT

COHLFT(NI=CE{ ILFTENY  JI)—CCGCILFT (MY ( JT-CGBOILFT (MY o JJd=130
14FACT

CONT INUE

DQ 400 J=1,JIMaX

JI=JIMAX-J4+2

IFCYRTOMY LT CIRT (N, JI) AND L YRTONDY JGELYCIRT (MY , JJ-113
1y GO TO 450

GO TO 440

FaCT=¢Y(IRT(N) , JJ)=7RTIMNII/CYCIRTOMNY (JI0 =7 CIRT (MY, JI=-117
DEERPR(N=DEEF(IRT (M) , JI)~(DEEP(IRT (NI, JI)-DEEP{ IRT (M)
1 JJ=10 2 kFACT
THETARINI=THETACITRT(NY , JI)—(THRETACIRT (N , JIi-THETA{IRT M)
1, J3=-1 20 FACT
HRT(NY=HOIRTOND ( JIY=(HOIRTONY (JIy—HUIRT RN, JI-10 0% FalT
CRTONI=COIRTON ,JIY=(COIRTONY (JI)-CCIRTONY , JJI=-102 0k FACT
CORTOMIY=CGUIRT(NY ,JI =(CG{IRTING  JJY=CGCIRT(NY  JI-10 2% FACT
COMNT INUE

YLLFT (NY=YLFT (N}

TRET{N)Y=YRT{N)

THETLLNY=THETAL (M)

THETRR (M) =THETAR (N)

WRITE(Z,5301) N,BKANG(H)Y ,DEEPL (MY , THETGL (M) ,HLFT(NY ,CLFT (M
1 CGLFTONY ,DEEPR(N) , THETAR (M) JHRT(N)Y ,CRT MY (CORT MY (rLLFT (NG
1,YRRTINY (,THETLL W) ,THETRR (M)

FORM&T( (IS, 7FLl0.4/-(8F10.4)
CONT INUE

I01ST=0X

DO 1000 J=1,JMAkx4+l

Jod = I J+E

DO 1100 W=l MHOBKS

LM =Y LLFT O =Yy CLLFT M  JI0 0 TAMOTHETLL M) 3 +0EAL
TILFT R =1 p+0xL D

KRR (TRRT UMY =Y CIRTOND  JJ) 3 A TANCTHETRRE (MY 1+ DA TRT (MY -1 0
THDR N

COWT IHUE

DOozZ000 I=2,IMAX

COMEMNG=ATAN YT+ (JI) =Y I -1, JJ) 5702 %D

:/Fﬂui—x 1-1 24D
(T JIYRSINCTHETACD ,Jd 30
{ T, JIACOSITHETACT , JJd0
HHT 0.0
Do lQDB =1 HMOEBKE
HTEMPR (N =0,
HTEMFL (140
HT=L (=0,
HTYL(N=0.
HTHR (M) =0,
HTYRi{MY=0.

=1

IFe el I GT.YRT MY ) GO TO 1600
IF(HDUML BT xR (MY GO TO 1&00
DELY=vYRT (M) {1 ,JJd}
DELX=¢ IRT (M) ~1 y4Dx+. 0000001
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01341 ANG=ATAN( DELY /DELX )

0154z IF(ANG.LE.BKANG(N)Y ) GO TO 1&00

01543 JEHAD=0

01544 DO 1400 JTY=1,MMAX

01345 IFCYCT I L GT SJETTY(JTY ) GO TO 14040

01346 IFCTLGEL.IJETCITY) .AND IJET(JTY ) LLELIRT(N) Y GO TO 1400
013547 PFCTLLECDJETOITY ) LaND L TJET(JITY) LGELIRT(NY 3 GO TO 1400
01548 ANGIET=ATANC (YRT (M) =SJETTY(JTY ) 370 CIRT(N) =T JETCITY ) 340X ) )
01549 IF(ABS(ANGJET) LT.ABS(ANG) ) JSHAD=1

OLES0 1400 CONTINUE

01331 IF(JSHAD.EQ.1) GO TO 1le00

Q13352 DUMANG=SURT(DEEP(I , JU)/DEEFPR(NIIRSINMIPI/2, ~ANG)

013553 IF(DUMANG.GT 1.0y DUMANG=1.0Q

01554 ANGG=P 172, ~ASIN(DUMANG ) +CONBNG

01555 IFCANG.LT.0.0) ANGG=-ANGG

01336 IF(ANG.LT.0.0) ANG=ANGHF]

01E87 IFCANGE.LT.0.0) ANGE=ANGEGEHP]

01358 AMNG=ANG~BRAMNG (N )

01552 FHOMD=(TIWOPI (TRCRT (NI ) 1 *SART L DELHADELXSDELYADELY )
(RN THE=THET&R (NI1+P1. 2 . ~BRKANG{N)

113el Call DIFF(RHOND,THE ,ANG,AMP)

o13ez HTEMPR CNY=HET (N) <aMP

1&&2 HTHR (RN ==HTEMPR (NS COS{AMNGE)

01564 HTYRON) =HTEMPR (MY *STH(ANGGE)

015en QUT=0uUT+1 .0

01366  le0l0 CONTINUE
01se? C

0loeg IFEY LD Iy JGTOYLFTOMY Y GO TO 1800

015639 IF DU LT XLy GO TO 1200

01S7n DELY=YLFT{MI-v¢(1 ,JJ)

017! DELX=(I-TLFT{N p&Dx4+, 0000001

015722 AHG=ATANDELY 7DELX

01573 IF(AaMNG LE.BEKANG(M Y G0 TO 1200

01574 JEHAD=0

01575 DO 1700 JTY=1,MMax

01sve IFCYCL I JGT.SJETTYCITY )y G0 TO 1700

01577 IFCILECTJETCJTY ) W AND L TJETCJITY ) LGELTLFT MY v 30 T4 17040
n1sya IFCTLGE.IJETCJITY ) abMD TJETCJITY) LLELILFT oMYy GO T 1700
01579 ANGTET=ATAN( (Y LFT N ~SJETTY (JITY ) 0 0D TJET O ITY a = TLFTON 1 kD 0 3
01520 IFCARS(ANGIET) JLT.ABS(ANG)Y Y JSHaD=1

01s81 1700 CONMTINUE

ol sz IF(JSHAD L EQ. L) GO TO 1200

01ze3z DUMANG=S0RT(DEERP(] , JJ) A DEEFPLINIYASINCPI 2., -&MNGD

0184 IF(DUMANG. GT.1.0) DUMANG=1.0

Q1585 AMGE=P T2 ~aSIN(DUMANG ) —CUONANG

Ul 5Ee IF{AaNG.LT. 0,0 ~ARNGG=-aNGE

Glae? IFCAMNG.LT.0.0Y AaMNG=ANG+HP]

g153e TFCANGGE.LT.0.0) ANGG=AMGGEHR]

01539 ANG=ANGHERANG UM )

Q1530 RHOND=(TWORI /7 { TAHCLFT (MY ) )X SORT{ DELY*DELY+DELXADEL XD
01591 THE=FI1/2Z.-THETAL (M)+BEANG(N)

D155z Call DIFF(RHOMNMD , THE (ANG  AMP )

U193 HTEMPL (N =HLFT (M 1.aMF

01594 HTHL N =HTEMPL (MY A COS{ANGGE)

1595 HTY LR sHTEMPL ONY RS INCANGG)
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al189¢ ouT=0UT+1.
01897 1200 CONTINUE
159¢ SHADOW=1 .0
01599 IF(QUT.LT. .S GO TO zo0a
Glain DO 1801 N=1,NOBKS
alell DD=YLFT(MN)+ {XDUM=DXA( ILFT(N)=1)3*TaN{BKANG(N)
1602 IFCXDUM . GT XKL IN) LAND L XDUM L LT JXXRINY JAND YT, JJ) LT.DD)Y SHADOW=0.0
01603 HX=HX*SHADOW
tle04 HY =HY A SHADOW
0le0s ¢
g1e06 C
01607
Gla08 1801 CONTINUE
(1603 HXT=0,0000001
niglo HYT=0.,0000001
glell DO 1300 N=1,NOBKS
alelz T =HXTHHTXL (MY RABS CHTHL (NI Y FHTHKROMNY FABSOHTXR (M) &
016132 HYT=HYTHHTYL (N RABECHTYL (NI Y +HTYR (NI XABRS(HTYR (N
01614 1300 CONTINUE
nlels KX =ARS (HX YR HX+HXT
tielé YYY=aBS(HY Y AHY+MYT
01817 HOT JJ3=80RT(ABSOSOOHABS(YYY))
giglg IFCHCT ,JI) JGT U HBOT ,Jd) ) HOT ,Jd)=HB(I ,JJ)
01619 THETACT , JI ) =ATAN( (X SORT(ABS (XXX I I/ (YY Y/ SORT(ABSIYYY 110 )
01620 2000 CONTINUE
0lezl DO 1950 N=1,NOBKS
Qlezz IFCYCILFTOND ,JJY BT YLFT(NYY GO TO 19e0
{1623 YLLFT MY =Y CILFTONGY JJ7
01&e24 TIxL=XxXL{N)
(1e2% I111=11XL/IDIST+L
tlaze THETLLONY=THETACIIT ,Jd)
alez? DALy =xXL N ~DXRCILFTONY =1
0lez@ 1380 CONTINUE
Glez IFCYOIRTOND ,JJ)LGTLYRT(NDY Y GO TO 1370
01e30 YRERT(NI=Y (IRT{N)Y ,JJ)
01631 TITAR=XHRONY
01e32 I1I=1IXRAIDIETHZ
01623 THETRR(N)=THETAC(IIT JJ3)
01e34 DR N =XKR N =DXACTRTINI -1 )
Ol&a3s 1570 CONTINUE
0lezé 1950 CONTINUE
0le37 1000 COMNTINUE
alezg RETLIRN
Uials END
11840 SUBROUTINE PLOTMS IMaX, JM&ES Y, YLFT ,YRT ,ILFTIRT ,SJETTY , 1JET,
0164l INQBES  MMaX)
gledz PARAMETER (NI =53 MJd=111
0ledz DIMENSTON YNNI NI) YLFTOS) ,YRT(SY JILFTOS) (IRTOS) ,SJETTY (S
01644 1,1JET(S)
01645 DIMENSION ICHARCZO0) (IY{E) RN(?D
1e4¢ DATE NNALHY (LHO 1M, I H+F (LHS%  1HO THHS
41647 DaTa NILALH #
0le4as IHNIDTH=127
01649 C INIDTH=79
41650 YMIN=-50.
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01651 DO 1 I=1,IMax

01832 IFCY I, 1y .GT.YMINY GO TO 1
01esz THIN=Y (L 1)

01&s54 1 CONTINUE

0165S YMaxX=Y({1l,8)

Ulesé DO 2 I=1,IMex

01657 IFCY(l 8 LT.YMe) GO TO 2
01asg YMAXK=Y (], 60

1659 2 CONTINUE

01éel IF(YMIN.GE. 0.3 GO TO 3
(aléel SCALE={rMAX~YMIMNY/IWIDTH
Uleez I ZERO==YMIN/SCALE

0l1eez GO To 4

0leed 23 SCALE=YMAX/IWIDTH

Qle&s 1ZERC=50. 2CAlE

Ul&6e6 4 CONTINUE

0lee? DO 500 I=1,IMAx

tleed DO 1d NM=1,127

0lee9 10 ICHAR(MI=NIL

01L& TCHAR(IZERO ) =1HI

Gl1&?l DO 20 J=1.,6

glezz IveJdo=Y{l  J)/ "SCALE+IZERD
U1&73 IFCIYV(dy LT.1) IviJdy=1
01674 IFCIYMCIY JGTL IWIDTHY Iv(Ja=1WIDTH
0167a 20 TCHARCIY(J) p=NN{ I

le7¢ DO 200 N=1,MMAX

01e7?7? IF{T CEQ. IJET&NIN GO T 180
nisvre GO TOo z00

D1E79 130 ILMNG=SJETTY (M1 SCALE+IZERD
alesi IFCILNG . GT . TWMIDTHY TLNG=THIDTH
flesl DO 179 M=1ZERQ, ILNG

Q

Olesz 175 ICHAR (MY =NMNI 7

0lesz 200 COMTIMUE

al1e&4d IF(MNOERZ.LT. 1Y GO T 201

(legs DO 200 N=1,NOBKS

tleze IFCT GECILFTON) aND.TLLE.IRT(NIY GO TO 280
01sa7 GO TO 300

flags 230 ITLNG=YLFT(N)/7SCALE+IZERC

01889 IFCILMNG.GT CIWIDTHY ITLWNG=IWIDTH
nileasn TCHARCTLNG =N 72

1e3l 200 COMTINUE

flesz 201 COWNTINUE

0lesz WRITECZ, 20 G CICHRAR (N JN=1 , THIDTH?
016249 20 FORMAT(1x,12 1HI ,127A1)

Q1635 C 20 FORMAT(1xX, I_.(Sél)

01&e96 SO0 CONTINMUE

Q1E37 RETURM

1lesg END
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goosa
00003
auooe
00808
00006
0uacy
00008
00009
00010
00011
ocol2
0001

00014
00015
00016
gonLy
00018
as01e
0ua20
00021
nooz2
00023
00024
0002%
00028
ooo2?
10028

9947
gands
agg49
OO0
O0osL
20082
ooos3
goos4
J0053

(N uNw]

THIS PROGRAM aLLUOWS THE USER T30 CREATI N
THE PROJECT PARAMETERS aND el
T ADJUST THE CONTOQUR LOCATIONS

i

10

12

4

2

L4

es
¢

3

4

S

1S3

QQUGPQM AT INPUT (SUTRUT | INPUT (32000 TRPES

TaPELO=INPUT , TaPE2C=3POIL)

DIMENQIONyIJrTLZD\ SIET™Y 20 (ILFT(E0) (IR™: 20

l,Y(lDO,l),CHﬁNGE(ZD)

£OCOMTITI O

= 4 -

DO 1 N=1,20
CHANGE (N)=0.0
WRITE(6,10)

FORMAT (1X,10HENTER IM@X)
READ(S,%) [MAX
WRITE(G,12)

FORMAT (1%, 10HENTER JMaX)
READ(S,%) JMAX
WRITE(10,14) IMAX,JMaX

FDRMAT(QIIO)
WRITE(&6,2)
FORMAT (1%, S1HENTER THE OFFSHORE BOUNDaRY CONTOUR

18HWDEPTH) )
READ(S,%) WDEPTH
WRITE(L10,7) WOEFTH
FORMAT (10X,F10.3)
WRITE(S,3)

FORMAT(1X,40HENTER THE DESIRED CONTOUR DEFTHS IN FEET,

LE3H(LST,2MD ,3RD, . . . JMAXE1 1)
READMS  *) COHAMNGEDJ:, =1, IMax+l"
CHENGE ! TMHV*/iuwDEDTu** 230894
WRITE(L: -
EORMOT
WRITE. £
FORMaT L

13aM T

FQRMAT:ILH}
WRITE(S 17

PDPMH.l1<,l4HENTE= BERM( ST

SFRCE

>

EXCIRE:

.
ey

BESM,

\F10.3,F10.4,

Ty

L]
Fio

[ (_J
£ e

EOEMe T L
HEITELS,
FOrMaT L)
BEADLS e MM
TFIMMes 22,0 GR T4
Do 26 M=l ,MMesx
WRITE(S,28 ™M

}

4

C“PWQT(lY,3UHENTEi IoLDCRTION,, JENMETS 0F NTL

READ(S, %) IJET(M) ,3JETTY (M
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ao0se
qo0s?
U00E3
u00sSs
00060
0po6l
00062
00063
00064
00065
00066
00Q67
00068
000698
0a070
aqa?71
0gorz2
aQov3
00074
00078
10076
aQo7?
g0Q78
00079
00080
00081
goo82
go0e83
20084
0a0s8s
HJGSG
"U '\7
apoes

DJHBB

ﬂ0b91
noo92
”DU4d

tQloe
Q0LQa7
00108
00109
00110

50 TO 32
30 MMax=1
IJET(1)=3
SJETTY(13=0.00
32 WRITE(10,29) MMAX
29 FORMAT(1®)
DO 36 M=1,MMax
36 WRITE(10,34) I[JET(M),SJETTY (M)
34 FORMAT(I13,F10.3)
WRITE(6,40)
40 FORMAT(1X,21HENTER ADEAN (FT#x1,/3))
READ(S,%*) aDEAN
WRITE(10,42) ADEAN
42 FORMAT(F10.4)
WRITE(S,44)
44 FORMAT(1X,22MENTER OX(FT),DELT(HRS))
READ(S,%) DX, DELT
DELT=DELTH3&00,
WRITE(10,46) Dx ,DELT
46 FORMAT(2FL10.3)
DELT=DELT#*3600.
DO 61 I=1,IMAX
61 Y(1,13=0.0
WRITE(E,62)
62 FORMAT(1X,43HSHORELINE I35 INITIALLY STRAIGHT(Y(I,13=0.0:.,
1S4HENTER CHANGES B8Y ENTERINMG I LOCATION, DISTANCE IN ©TT7/,

138HIF NO CHaNGES OR TO TERMINGTE CHANGES, ENTER [Max UQLUE;D.

85 READ(S, %) 1,7¢1,1)
IFCTLEQ.IMAX, 30 T3 a2
GO 7o 68
63 WRITZ(13,89) (¥¢l, 1, I=1,IMax)
B3 FORMeT LOFE.2)
ARITE S, A8
48 FORMaT  Lx, Z1HENTER THE NUMBER OF ZRCRKMNTINS
FEAD(S, %) NOEBKS
WRITECLIQ,S0 NOBKS
S50 FORMAT IS
IFtNﬂBFS EQ.0) GC TO &0
DO E2 M=l  NOBKS
i :TE€6.541 N
FLoMa™ L, BHEMTER MO, (12,129 2REAKLATES
SHLZFT CYuHT I LDFH*E_L ;Ef“.FIEHT JI1ETANCE
4 e, TN :“(b) YRT ()
JYLET(NY L YRT

[}
i
i
i
[}
£
[k
Y
i

s CONTINMUE
WRITE(2,100:
loﬁ FWPWATrl@ A“HDC YO WISH TO ADJUST THE LOCATIONS
M CONT UL 7 OENTER O OFCOR NG QR L OFOF YESY
READ(S * ) IDP
IFaIDR.EQ.D) GO TQ 304
WRITE(E,113)

115 FORMAT(1XK,32HAT WHAT TIME IMTERUaL WILL Tw-I CONTOURS BE ADJUSTED?)

READ(Z, %) IDTIME
WRITE(&,107)
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I VALUD, TIRIMENTSL oAl LE TI 22 ADDED o,

oolll o
soilz 3E 7 ZALH ADJACENT CONTOUR(FT) . ENT}R IMAX, JMaX 7/
20l Eei CIMMFLETE)

20114 g =

goLlls 4, ot MAX) 3T T2 493

Qaila NRI*EQ”.llzﬁ 1.7,

00117 112 FORMAT Z219,F10.2

P 2

00113 GO TO 14
001il3 439 WRITE(Z0,112 I,J,CREZGE
Qo120 500 CONTINLE

gol1zl ITIME=
go1z2 WRITE(S,20:
00123 80 FORMAT(L1x,4IHENTER L@UE HEIGHT: =T, 2T SEIOD(EECS) . ANMGLI(DEGS) /,
g01z24 182HaND NLNBEP OF REPCT ITISMS OF TH&™ WAVE FIEZLD., WHTW COMPLETED.
o212% 1/ 13HENTER 259, ,92.,33,,0:
grize 82 CONTIMUE
soiav NREP=(
0128 READ(S,*) H,T,m ,MRERIT
aolzs g7 100=0
001320 IFCITIMEEQ.IDTIMEY 1DD=]
g0131 NPT’”'luad=\ ITIME,H,T sl
0132 33 FORMaT/ 1= '4,5-,;k5.;(.
30133 ITIME= T'“E*L
001z4 NRES=NRESSL
00138 IF/W 3T,50.,
0013e ’FuHRET.L“.% 7
20L3ET S0 T
Jolae DTN N
Zo STOF
DILGn END
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