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The CGENEralized model for Simulating Shoreline change

(CGENESIS) is a systemof numerical models devel oped to aid in the eval uation

of shore protection design alternatives.
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change.
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system has undergone substantial testing, revision, and upgrading. These
enhancenent swere of such significance that the present nodeling systemis
designated as GENESIS Version 2.  The primary enhancenents are

a. \Wve transmission at detached breakwaters.

h. Capability to specify either a diffracting or nondiffracting groin
or jetty on a lateral boundary

¢. Inclusion of an arbitrary number of wave sources.

d.  Inprovenent of the user interface

e. Inclusion of warning and input error nessages.

PROGRAM _ APPLICATION.  The GENESIS nodeling system is typically applied in the
following mnner. An area of interest is defined and a Cartesian coordinate
systemis established with the x-axis aligned parallel to the trend
(orientation) of the project shoreline and the y-axis pointing offshore. A
system of equi-spaced grid cells which enconpass the project area is estab-

| i shed, and the project configuration is placed on the grid. The nodeling.
systemrequires 6 input data files and wites its results to 3 output data
files. Asummary of the information contained in these files follows.

Initial shoreline positions (relative to the x-axis) at the center of
each grid cell are digitized (usually fromshoreline naps derived from surveys
or aerial photography) and entered into the input file called SHORL. Shore-
l'ine positions corresponding to the known shoreline position at the end of the
simulation.period are specified in the file SHORM This data allows cal cul a-
tion of a calibration or verification error which conveniently summarizes in a
single value the degree of agreenment between the cal cul ated and neasured
shorel i nes. O fshore wave height, period, and direction of propagation
together with nearshore wave height and direction (if available) are specified
in another input file called WAVES. I f nearshore wave height and direction
data are available (typically obtained froman external wave transformation
model such as RCPWAVE; see CETN-1-42) the depths at which the nearshore wave
data were saved are specified in the file DEPTH  If a seawall is within the
model ed reach, the position of the seawall (relative to the x-axis) is
specified in the file SEAW.

The project specification input file and the principal GENESIS interface
is called START, this file contains: (1) model setup including project name,
input length units, nunber of grid cells, similation'tine step, dates at which
the simulation is to begin and end, the nunber and date of desired inter-
medi at e shoreline position output, and paraneters controlling the magnitude of
the I ongshore sand transport rate; (2) input wave conditions, including wave
hei ght and angle nultipliers, depth of the offshore wave data input, avail-
ability of nearshore wave data, (and the nunber of shoreline grid cells
corresponding to each wave nmodel cell), the time step associated with the
i nput wave data, nunber of wave conditions per tine step, and the-date at
which the wave data starts; (3) the beach profile, including the effective
grain size (for conputing the profile shape), average berm hei ght, and depth
of closure; (4) pondiffracting and diffracting groins and jetties including
the nunber of each type, their location and |length, depth at the tip of
diffracting groins (jetties), representative beach slope near the groins
(jetties), and their perneabilities; (5) detached breakwaters, including the
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nunber of breakwaters, the |ocation, depth, and distance fromthe x-axis of

the tips of the breakwaters, and the wave transm ssion coefficient associated
with each breakwater; (6) seawalls within the model ed reach, including their

| ocations; and (7) beach fillg to be inplemented during the simulation

including the number of beach fills, dates at which the beach-fill operation
is to begin and end, |location of the beach-fill operations, and the added berm
width after adjustment to equilibriumconditions.

Qut put fromthe GENESI S nodeling systemis placed in 3 files called
SETUP, QUTPT, and SHORC. The output file, SETUP, is witten both to the
monitor and to a logical file which can be sent to a printer for a hard copy.
SETUP echoes back to the model er basic information and instructions entered in
the input file START

The file QUTPT hol ds the most significant output data and cal cul ated
results, and includes:

a. Simulation title and initial shoreline position

h Calculated shoreline position at the dates or time steps specified
by the modeler in the START file.

¢. Volume of sand transported al ongshore at each grid cell, expressed
as a volume per unit time interval, i.e., per annum

d. Breaking wave height and direction at each grid cell

e. Longshore sand transport rate at each grid cell for the last time
step.

f. Calcul ated shoreline position at the end of the simulation and the
seawar d- most and | andwar d- most shoreline positions during the
calculation period

g. Calculated position of the representative contour used for wave
refraction cal cul ations.

The output file SHORC al so contains the cal cul ated shoreline position at
the end of the sinulation period. The format of this file is such that it can
be renaned to SHORL and used as the initial shoreline in a successive sinula-
tion. This feature is very useful if the configuration or number of struc-
tures within the nodel reach changes during the course of the sinulation
period.

PROGRAM CAPABI LI TIES AND LIM TATIONS:  The GENESIS nodel i ng system cont ai ns
what is believed to be a reasonabl e bal ance between present capabilities to
efficiently and accurately cal cul ate coastal sedinment transport processes from
engineering data and the limtations in both the data and know edge of

sedinent transport and beach change. The nodel ing system and associ at ed

met hodol ogy have matured through use in nunmerous types of projects, and are
expected to continue to mature with nore widespread use. The framework of the
systemis flexible and will permt enhancements and capabilities to be added
in the future as dictated by field office needs. The GENESI S nodel i ng system
was desi?ned to describe long-termtrends of the beach plan shape in the
course of its approach to an equilibriumform The shoreline change nodel.
best cal cul ates shoreline novement in transition fromone equilibriumstate to
another.  This change is usually caused by a notable perturbation, for

exanple, by jetties constructed at a harbor or inlet. The nodeling systemis
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not applicable to sinulating a randomy fluctuating beach systemin which no
trend in evolution of the shoreline is evident. In particular, GENESIS is not
applicable to calculating shoreline change in the follow ng situations which

i nvol ve beach change that is not related to coastal structures, boundary
conditions, or spatial differences in wave-induced |ongshore sand transport:
beach change inside inlets or in areas dom nated by tidal flow beach change
produced by w nd-generated currents; storminduced beach erosion in which
cross-shore sedinent transport processes are dom nant; and scour at struc-
tures. In an appropriate application the prinary capabilities and linitations
of the GENESIS nodeling systemare listed in Table 1 (Hanson and Kraus 1989).

Table 1
Capabilities and Limtations of GENESIS Version 2

Canabilities

Al nost arbitrary nunbers and combinations of groins, jetties, detached
breakwat ers, beach-fills, and seawalls

Compound structures such as T-shaped, Y-shaped, and spur groins
Bypassing of sand around and transm ssion through groins and jetties
Diffraction at detached breakwaters, jetties, and groins

Coverage of w de spatial extent

O fshore input waves of arbitrary height, period, and direction

Mil tiple wave trains (as fromindependent wave generation sources)

Sand transport due to oblique wave incidence and | ongshore gradient in wave
hei ght

Wave transm ssion through detached breakwaters
Limtations
No wave reflection fromstructures
No tombol o devel opment (shoreline cannot accrete to a detached breakwater)
M nor restrictions on placenent, shape, and orientation of structures
No direct provision for changing tide |eve

Basic limtations of shoreline change modeling theory

PROGRAM __ AVAILABILITY. ~ The GENESI S nodel ing system was originally devel oped
and tested on the CERC VAX 11/750 conputer. The nodeling systemis now
avail abl e to Corps of Engineers users as an executable file which may be run



on a personal computer (PC). The PC version is available with a companion graphics package
which allows visualization of the numerical results. GENESIS will also be incorporated into the
Coastal Modeling System (CMS) suite of numerical models accessible on the WES CRAY Y-MP
super-computer in FY92.

ADDITIONAL INFORMATION: For additional information concerning GENESIS please
contact Mr. Mark B. Gravens, Coastal and Hydraulics Laboratory, at (601) 634-3809,
Mark.B.Gravesn@erdc.usace.army.mil.
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