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Abstract: The need to strengthen the linkages between engineering
analyses (project performance and evolution) and planning functions
(alternative analysis and economic justification) with respect to coastal
storm damage reduction projects within the Corps has led to the
development of the life-cycle simulation model Beach-fx. Beach fx
provides a comprehensive analytical framework for evaluating the physical
performance and economic benefits and costs of shore protection projects,
particularly beach nourishment along sandy shores. The model has been
implemented as an event-based Monte Carlo life-cycle simulation tool that
is run on desktop computers. This report describes the components,
purpose, and operational function of the Beach-fx graphical user interface,
including navigation within the interface and the organization and
specification of all model input and output data.
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1 Introduction

Beach-fx is designed to assist users in evaluating and analyzing the
benefits and costs of hurricane protection and storm damage reduction
projects. The following provides a basic User’s Manual for the Beach-fx
engineering-economic planning tool. Beach-fx was developed through a
collaborative effort between the Institute of Water Resources (IWR) and
the U. S. Army Engineer Research and Development Center (ERDC). The
goal of this guide is to provide a basic set of instructions on the common
model functions, data entry and editing steps necessary to utilize Beach-fx
in a shore protection study.

An overview of the background, nature, functions, and application of
Beach-fx is provided in supplemental overview material (Gravens et al.
2007; Moser et al. 2007; Males et al. 2007).

It is recommended that the user review this material if not already familiar
with Beach-fx. Review of the appropriate National Economic Development
(NED) manuals is further recommended for an understanding of the
planning processes involved.

Installation

The Beach-fx software is distributed via Internet download. The
installation files can be obtained from the Beach-fx Web site at
http://hera.pmcl.com/beachfx. Upon request to ERDC, the application
can be obtained on CD-ROM as well.

System requirements

Before installing Beach-fx, ensure that the target computer system meets
the minimum required hardware and software requirements:

Processor Pentium 4 or AMD Athlon XP processor
Operating System  Windows XP

Memory 512 MB RAM minimum


http://hera.pmcl.com/beachfx�
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Hard Disk

Peripherals

System Conditions

1 GB hard disk space

Internet connectivity or CD-ROM drive

Administrator privileges on the target computer (if
you are utilizing Microsoft Windows NT, Windows
2000, or Windows XP)
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2 Installation Instructions

Internet download installation

1.

Download the installation file to a temporary directory on the target
computer (example: C:\Temp).

Click the Start button on the Taskbar.
Click Run.

Type the complete path to the downloaded file (example:
C:\Temp\Beachfx_ Install.exe).

Click the OK button.

6. Wait for the setup program to start.

Follow on-screen instruction to complete the setup.

CD-ROM installation

Insert the Beach-fx CD-ROM into your CD-ROM drive.

A Web page outlining the contents of the CD should launch
automatically.

Click the link titled Beach-fx Application Version 1.0.
Wait for the setup program to start.

Follow on-screen instruction to complete the setup.

Uninstall procedures

N

AL

Click the Start button on the Taskbar.
Click Settings.

Click Control Panel.

Double-click Add/Remove Programs.
Select Beach-fx.

Click the Add/Remove button.
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3 Interface Basics

The Beach-fx application is a Windows-based, menu-driven Multiple
Document Interface (MDI) application. An MDI application allows for
multiple windows to be opened within the main application window. This
enables Beach-fx to display alternate views of information simultaneously
on the screen (i.e., multiple graphs and/or reports open at the same time
for easy comparison of results). The basic user view is a combination of a
menu system and a three-pane view, consisting of a standard tree-based
logical hierarchy of study information in one pane, a data grid reflecting
information about the selected item in the hierarchy in a second pane, and
a third pane representing, where appropriate, a graphic display of the
information selected.

The system as a whole consists of the user interface, the associated
databases and input/output files and a computational Kernel or
simulation engine, a separate program that is launched from the user
interface to perform the Monte Carlo simulation. Each such run of the
Monte Carlo simulation is a named Scenario, typically a set of run
parameters specifying simulation duration, number of iterations and
associated conditions, and specifications for the run, such as particular
parameters for Planned Nourishment and Emergency Nourishment. The
user interface allows for inspection of the output associated with a given
Scenario.

Menu system

The menu system used in Beach-fx is modeled closely after other familiar
Windows® applications. Figure 1 displays the complete menu system
found in the top portion of the screen when Beach-fx is running. Figure 2
displays the import menu and Figure 3 displays the export menu.



ERDC/CHL SR-09-6

%2 [esl]| &

Figure 1. Beach-fx main menu system.
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Figure 2. Beach-fx import menu.
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Figure 3. Beach-fx export menu.

Data organization

Beach-fx uses data from a number of sources. The user interface is the
control center for organizing, viewing, and editing this information. The
basic organizing concept is that of the project, a combination of Microsoft®
Access databases that represent the study area being examined.

The basic files that are managed through the user interface are:

1. The master Microsoft® Access database, named Governor.mdb,
used to store general information on the projects that are being
examined.

2. The individual study Microsoft® Access databases containing inputs
and outputs. There are three such databases that must be
associated with each project, identified by filename suffixes:
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a. Input database (IDB extension). Containing the primary
information about the study area (Profiles, Reaches, Damage
Functions, Damage Elements, Lots, Nourishment Alternatives,
and Storms).

b. Shore response database (SDB extension). Containing the
results of process model runs (e.g., SBEACH) defining the
profile response to storms contained in the IDB, including
morphology change and wave, water elevation, and erosion
profiles.

c. Output database (ODB extension). Used to store the outputs
from the simulation.

It is possible to combine individual instances of these three
databases in different projects, i.e., the same ODB can be shared
by multiple projects, if desired, but, in general, there will be a
unique set of three databases (IDB, ODB, and SDB) for a given
project.

3. Data files generated by SBEACH simulations, used to create the
SDB. These files are external from the interface/project files and are
required only to build the SRD. Once the SDB is populated they are
no longer needed by Beach-fx.

4. Import data files, in comma-separated value (CSV) format, used to
populate the IDB database.

5. Import data files, in Microsoft Excel format, used to populate
Storm, Profile, Reach, Lot, and Damage Element information in the
IDB database.

6. Import data files, in shapefile format, used to populate Reach, Lot,
and Damage Element information in the IDB database.

7. Output data files containing detailed results associated with a
simulation run, in CSV and plain (ASCII) text format.

The user interface provides the ability to organize these files to work on a
particular project and examine the results.
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If Beach-fx is launched but is unable to locate or connect to a study
database (Governor.mdb), all menu section headers and corresponding
sub-menu items will be disabled. If a successful connection is established
but no current project exists, the File -> Project Manager menu option will
be left enabled to allow users to create a project from either existing data
(IDB, ODB, and SDB) or from scratch using the provided database
templates.

File menu

Project manager. Opens the Project Manager form. Used for the Creation,
Deletion, or Modification of the database files associated with a shore
protection study.

Import. Menu sub-section header (see Chapter 9 for more details).

« Damage functions (CSV). Imports Damage Functions from a CSV
template file.

o Damage function matrix (CSV). Imports the Damage Function
Matrix into Beach-fx from a CSV template file. NOTE: Data will
only be imported for the Matrix in overwrite mode.

o Detailed Submerged Profiles (CSV). Imports X, Y submerged profile
data points from a CSV template for any/all Profiles.

o Nourishment Alternatives for all Reaches (CSV). Imports defined
Nourishment Alternatives (Planned, Emergency, and Planform
Rates) for any/all Reaches.

« Project (CSV). Imports data for an entire project from CSV
templates. The method reads each template file name and location
from a generated INI file.

« Project Information (CSV). Allows the user to import Beach-fx
Project Information data. These data appear under the Project
Information header node in the Explorer’s Navigation Tree. It
includes Damage Element Variables (Armor, Construction, Damage
Element, and Foundation Types), Nourishment Alternatives, Storm
Seasons, Output Levels, and Configuration Settings.
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Scenarios (CSV). Imports Scenario data from a CSV import template
file.

Shoreline structures (CSV). Imports shoreline structure data

(Profiles, Reaches, Lots, and Damage Elements) from CSV template
files.

Shoreline structures (Excel). Imports pre-existing shoreline
structure information from Microsoft® Excel spreadsheet
templates, including Profiles, Reaches, Lots, and Damage Elements.

Shoreline structures (shapefile). Imports shoreline structure data
(Reaches, Lots, and Damage Elements) from Geographical
Information System (GIS) Shapefile templates.

Specific storms (CSV). Imports Specific Storm data from a CSV
import template file.

Storms (CSV). Imports historical storms from a CSV import
template file.

Storms (Excel). Imports historical storms from a Microsoft® Excel
spreadsheet template file.

Storm response (SBEACH). Used for importing storm response data
from SBEACH output files.

Export. Menu sub-section header (see Chapter 9 for more details).

Damage functions (CSV). Exports the current project’s Damage
Function data to a generated CSV file.

Damage function matrix (CSV). Exports the current project’s
Damage Function Matrix to a generated CSV file.

Detailed Submerged Profiles (CSV). Exports the current project’s
Detailed Submerged Profile data to a generated CSV file.

Nourishment Alternatives for all Reaches (CSV). Exports selected
Nourishment Alternative data for the current project’s Reaches to
generated CSV files. Options include Planned Nourishment
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Alternatives, Emergency Nourishment Alternatives, and Reach
Planform Rates.

» Project (CSV). Exports all data for the current project to generated
CSV files. This will also generate an INI file that can be read by the
Beach-fx project import method, which specifies the name, location,
and type of contained data for each of the exported files.

« Project Information (CSV). Exports selected Project Information
data for the current project. These data appear under the Project
Information header node in the Explorer’s Navigation Tree and
include Damage Element Variables (Armor, Construction, Damage
Element, and Foundation Types), Nourishment Alternatives, Storm
Seasons, Output Levels, and Configuration Settings.

o Scenarios (CSV). Exports Scenario data for the current project to a
generated CSV file.

o Shoreline structures (CSV). Exports data for selected shoreline
structures (Profiles, Reaches, Lots, and Damage Elements) to
generated CSV files.

« Shoreline structures (Shapefile). Exports data for selected shoreline

structures (Reaches, Lots, and Damage Elements) to generated GIS
Shapefiles.

« Specific storms (CSV). Exports the current project’s Specific Storm
data to a generated CSV file.

o Storms (CSV). Exports the current project’s Storm data to a
generated CSV file.

Send map to image. Allows the user to save the Beach-fx Map Pane’s
current display to an image file (Bitmap, GIF, or JPEG). This menu option
is disabled if the Map Pane is not the selected pane (i.e., not being viewed)
or if the map does not contain any visible layers.

Launch menu

Explorer. Used to open the main application window for displaying/editing
a shoreline protection study. There are two instances where the user may
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need to invoke this menu option: (1) if the Governor.mdb being used by
the Beach-fx executable does not contain a defined current project on
startup (this may happen the first time the application is run) or (2) if the
user accidentally closes the Study Explorer window within the Beach-fx
GUL

Results menu

Reports. Used for selection and generation of output reports.
Graphs. Used for selection and generation of graphical outputs.

View scenario generated data files. Allows users to select and display any
files that were generated during the execution of a defined Scenario. Users
may also choose to remove all outputs for a specific Scenario, which

removes all related records from the ODB as well as deletes all related data
files.

Animation. Allows users to run an animation depicting changes in coastal

morphology for a specific Scenario. Only Scenarios that have been run
with the MorphologyTimeLine Output Option checked can be animated.

Window menu

Arrange icons. Used to arrange all minimized windows within the
application.

Cascade. Used to resize all open windows to equal size and place them
over the top of one another, offsetting each window enough so that each
window’s caption is visible. Clicking on one of the captions brings that
window to the front of the screen.

Close all windows. Used to close all of the system’s open windows.

Tile horizontal. Used to resize all open windows so that each window has
the same width as the application and then line up each window onto one
another.

Tile vertical. Used to resize all open windows so that each window has the
same height as the application, then place each window side-by-side.
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Minimize all windows. Used to minimize all of the system’s open windows
and arrange them along the bottom of the application window.

Help menu

Dynamic help. Opens an electronic copy of the Beach-fx User’s Manual.

i About BeachFx

— CurrentWersions
Application: 1.0.0.10
Fermel: 1.5
Governor D atabasze: 3.1
Input D atabasze: 2.9
Output D atabaze: 1.7

Storm Response; 1.2

Build D ate: 08/21,/2007

Suztern Infarmation

Figure 4. Beach-fx information screen.

About. Displays information about Beach-fx such as current versions for
the application, databases, and simulation Kernel, that can be used to
identify information needed when application support is required
(Figure 4).

Status bar

Figure 5 shows an example of the Beach-fx status bar located at the bottom
of the application window. Its primary purpose is to supply visual queues
to the user pertaining to the current project, data connectivity, and
versioning.

Froject: Sample = Connected Yerzsion: 1.0.0.10  10:30 Ak a/23f

Figure 5. Beach-fx status bar.
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The following is a listing and explanation for each panel found in the
status bar.

Current project. Displays the name of the project that is currently open.

Connection. Displays the Connected icon =2 when a valid database

connection is present and the Disconnected icon = when no database is
currently selected.

Application version. Displays the current version of the Beach-fx
application being used.

Time. Displays the current system time.

Date. Displays the current system date.

Study Explorer

Figure 6 shows an example of the Study Explorer which is the main screen
for all data entry and data manipulation in the system. The Study Explorer
is divided into three individual windows or panes: Navigation Pane,
Graphics Pane, and Data Entry Pane. On the left edge of the screen is the
Navigation Pane. The Navigation Pane categorizes and organizes all of
the study data elements into a hierarchical view of information. The pane
located in the top right section of the screen is the Graphics Pane. The
Graphics Pane will display graphical representations of study data, such as
Profiles, Reaches, Lots, and Damage Elements. In the lower right section
of the display is the Data Entry Pane. The Data Entry Pane allows for the
input or editing of all study information through a spreadsheet style grid.
This three-pane approach provides access to all necessary data through a
single portal. To further facilitate and simplify data entry, all three panes
are linked together and will focus on a single data element at any given
point in time. For example, clicking on a particular data item (such as a
Lot) in the Navigation Pane will highlight the specific Lot in the Graphics
Pane and display the associated Lot information in the Data Entry Pane.
All three panes can be resized using the standard Windows sizing controls
located in the upper right corner of each pane for a customized look and
feel suited to each particular user.
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Navigation Pane

Figure 6. Beach-fx study explorer.

The Navigation Pane uses a hierarchical view type display to organize
study information. This allows the data to be placed in an organized
fashion for easy identification and retrieval of information. For example,
with a quick glance at the Navigation Pane you can easily decipher which
Damage Elements belong to a particular Lot or which Reaches are
associated with a particular Profile.

An example of the Navigation Pane is shown in Figure 7. Each type of
item has its own unique icon, which helps to further distinguish the
different data elements. Within Figure 7, some items, like the Reach,
Reach 1, contain child items under them. This allows for access to the
associated information for that Reach (in this example, the Planned
Nourishment Alternatives or Lots). Simple nodes, such as Damage
Elements, do not have subordinate or child nodes as no other data items
are grouped under a particular Damage Element.
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Figure 7. Navigation Pane.

The Navigation Pane can be used as an alternative to the Data Entry Pane
for adding and deleting some information. There are also a number of
options for importing/exporting data into and out of a Beach-fx project
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(see Chapter 9). Some of these options are context specific and are
therefore not available under the application’s file menu. This additional
functionality is provided through the use of a context menu, which is a
menu that appears when you right mouse click on an item in the
Navigation Pane. An example of this menu can be seen in Figure 8.
Context menus are available for all nodes in the Navigation Tree.
However, the menu options contained within each menu depends on the
type of object node clicked.

R e S S
Tt Profiles
—Heet {RTE" : )
Sl Y, .
= v ACve :d Prafile
= [%.S k Mew Profile
[ elete  » Mew Reach
E:’:I:":lrt ] ISR TOUTEET IS
Import b | Hourizhrmemnt
ezt [ARform Fate
— s | Ate
= ;r’." Profiles
7 ,.r’-FH':”
E v Active 1ed Prafile
1E dd
Delete Prafile
E
E t%
I?'iF"I'Ft . u:INu:uunshment
. por Flanfarm R ate

Figure 8. Context sensitive menus.

Data Entry Pane

The Data Entry Pane shown in Figure 9 is used for all data entry
necessary for successful population of the Beach-fx IDB database. It
utilizes a spreadsheet/grid to display and edit data. The grid also allows for
many customizations to ease the process of data entry such as sorting,
rearranging, and filtering of columns.

When an item is selected in the Navigation Pane, the Data Entry Pane
displays all related items of the associated type in its grid, with the
corresponding item selected and/or colored to distinguish it from the
other data. For example, selecting the Reaches node below a specific
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Profile in the Navigation Pane will display all Reaches belonging to that
Profile in the data grid. In this manner, users can view data by object type
and parent relationship (where it exists).

Feaches - Frofile: Piofle 1
PBlumbe Dreseiiplion Lenglh bpplied Etosion Fate | Back Bap Flaoding Emergeaney Heou
k| 113 Reach 1 1143.8 054 [1 ¥l
113 Reach 2 11018 0s [ [F]
120 “Reach 3 10436 0.47 (] O]
0 ] 1] [ 1 1
2|

Figure 9. Data entry pane.

Adding data

Required study information can be entered through the Data Entry Pane.
A new item can be added by entering information into the blank row at the
bottom of the grid, which is colored green to distinguish it from records
that have already been saved to the database. Entering data into the blank
row will cause a new object record to be inserted into the appropriate table
in the database and a new object node will be added to the Navigation
Pane, if one is required for that particular item type. Some object grids
contain required fields (highlighted in blue). It is important to note that,
no matter how much information is entered into the blank row, the new
record will not be saved until data have been entered for those fields. For
instance, in the preceding example (Figure 9), the Description Column is a
required field. This happens to be the only required column in the grid, so
once a description as been entered into the empty row of the grid, a new
Reach will be created and a corresponding node will be created in the
Navigation Tree.

There are some grids for which new records cannot be added. For
instance, neither the Output Options nor Configuration Settings tables
contain an empty row. The entries in these two tables are dictated by the
Kernel and cannot be added or deleted by the user. In addition, most of
the fields are highlighted gray, indicating they are read-only and the
contents cannot be edited. The Damage Function Matrix is another
example (see Chapter 5, “Damage Functions” for more details). In these
types of grids, only non-grayed fields can be modified.
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Many of the object grids contain a Number or External ID field. These
fields are used to uniquely identify object records and maintain any
established hierarchical relationships when data are outside of the
database (i.e., when data have been exported). In an effort to help the user,
the application is designed to calculate and insert the next available
number into this field when a new record is created if the user has not
manually entered a value. Of course, users are free to enter their own
values into these fields. However, if a value is entered that already exists
for another record, a message will display a warning that the value is non-
unique and therefore not valid. In Figure 10, the use