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Application Description

The National Weather Service (NWS) developed a simplified procedure for predicting downstream flooding
information produced by a dam failure. This procedure, known as the Simplified Dam Break Flood Forecasting
Model (NWS SMPDBK), produces peak water levels and discharges needed for delineating areas endangered by
dam-break flood waters. The original FORTRAN code for the NWS SMPDBK model was developed in 1983 and
the last major NWS revision was in 1991. The last official NWS release was made in 1994. A theoretical
description of the model is in the NWS SMPDBK documentation®.

NWS replaced the awkward Fortran-based interactive component of NWS SMPDBK with a JAVA Tool (SMPDBK
GUI) which improved data input and the graphical output display. The hydraulic component in the FORTRAN
application was unchanged. Although it was developed in 2003, SMPDBK GUI was never officially released. The
last beta release was in 2005.

SDB-J Release Version

In 2009, the RiverMechanics.net Group enhanced SMPDBK GUI and renamed the application since it is not
affiliated with NWS. The FORTRAN component (hydraulic algorithms) is SDB, and the JAVA component is SDB-J
(Version 1.00). Since the source code in SDB is identical to the code in NWS SMPDBK, the hydraulic results in the
two models produce the same results. The changes in the SDB-J output display better reflect the content of the
output table.

Version 2-0-0 of the Simplified Dam Break Model (SDB-J) is available for release. The changes made to this
version may result in slight changes in the output when SDB (2019) is compared to NWS SMPDBK and SDB
(2009). This is due to corrections made as stated below. SDB Version 2-0-0 has been extensively tested using
over 100 datasets and is more robust than any version of the SMPDBK model since its development. SDB-J
(Version 2-0-0) has been modified to reflect changes in SDB.

All release versions of SDB have been tested and compared to the results of NWS SMPDBK (1991).

Changes in SDB and SDB-J Version 2-0-0

The following changes have been made to the SDB since the 2009 release. Due to the nature of the changes,
both SDB and SDB-J have been changed.

Point of Interest Message — The message stating that the point of interest has been moved always printed out

in NWS SMPDBK. In SDB, the message prints out only if the point of interest is not located at any of the actual
cross sections. A different message displays if no point of interest is given.

Negative Breach Width — The breach width is properly set to |BW| when a negative value is read in for a
concrete arch dam (IDAM=2). This switch prevents SDB from modifying the breach width when the cross section

is too narrow. Previously, a negative BW was treated as BW=0 and a default value was computed. This
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correction may cause a slight change in the computed outflow which also may affect the change in peak water
surface elevation when IDAM=2.

Convergence lIterations — The maximum number of iterations allowed when computing the submergence

correction has been increased from 15 to 25. This correction may cause a slight change in routed peak flows
which also may affect the change in peak water surface elevations when non-convergence occurred previously.

Cross Section Location Name (TWN) — A name for each cross section location has been added as an input

parameter to allow for future GIS integration. If the name is left blank, it is generated using the river location.

Metric Option (METRIC) — The input and output may now be displayed in metric units. The input parameters (in

metric units) are converted to English units for computations. Although the computations are done in English
units, all output information, including debug information, is displayed in metric units.

Obsolete Parameters — Obsolete parameters were either removed or reassigned. When running existing data

sets, the user should verify that the dam type (IDAM) is correct.

gFortran90 Compiler — The code has been modified to be gFortran90 compliant. This includes initializing

parameters, changing read/write statements, and formatting. These improvements allowed several problematic
data sets to run successfully.

Export FLDWAVE File — SDB-J will export a FLDWAVE text file with a “.fwd” extension which can be run by the
FLDWAVE model. The following assumptions have been made regarding FLDWAVE parameters. After a

successful run of the FLDWAVE model with the file exported from SDB-J, these parameters should be modified.
TEH (DG 7) — The run period is 1.5 times the time to peak of the downstream water level. This parameter
may need to be increased to allow the falling limb of the downstream hydrograph to be reached.
DXM (DG 19) — The distance interval is computed using the equation DXM = ¢ Af where c is the distance
interval divided by the difference between the times to the peak water level at adjacent cross sections, and
At is the time of failure in hours (TFH)/20. The DXM values are usually much smaller than they need to be.
The values should be adjusted according to the recommendations in the FLDWAVE output.
SAR (DG 26) vs HSAR (DG 27) — The Surface Area — Elevation table consist of two points. This table may not
adequately represent the volume of the reservoir. Preferably, the actual table should be used. If the table
does not exist, it can be created by generating a table of values that result in the outflow volume matching
the reservoir volume. The outflow volume is computed in FLDWAVE and shown in the output file when JNK
> 4. The base flow volume should be subtracted from the outflow volume before comparing it to the
reservoir volume.
HDD (DG 28) — The height of the dam is set equal to the pool level. If piping failure is the failure mode or if
the pool level is above the dam crest, HDD should be set back to the actual top of dam elevation.
CLL (DG 28) — The crest length is set equal to 3 times the height of the dam. It should be reset to the actual
crest length. If piping failure is modeled as overtopping failure, the crest length should be set to the length
of the dam at the pool level.
QTD (DG 28) — The turbine flow is equal to the initial inflow hydrograph value.
ST1 (DG 58) — The inflow hydrograph is a steady-state value equal to 1% of the peak flow. This value may be
decreased if a minimum base flow is desired. Also, if the routing reach is complex and the time of failure is
short, the base flow may need to be increased for stability reasons.
T1 (DG 59) — The time period for the inflow hydrograph goes from 0 to TEH.
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Known Bugs

e Any directory accessed by the program cannot have spaces in it.

System Information
Operating Systems — Windows 2000, XP, Vista, Windows 7-10. Windows processor can be 32-bit or 64-bit.
Linux Fedora 27 with 64 bit processor.

Language — Java 1.8+

Default Directory — C:\RiverMechanics\SDB-J for Windows or ~/RiverMechanics/SDB-J for Linux

Windows Installation Instructions

The installation package for SDB-J Version 2-0-O0 (sdbjlnstall-020519.exe) can be downloaded from the
RiverMechanics.net website. When executed, the Install Shield will copy the files in Tables 1 & 2 into the
RiverMechanics\SDB-J folder. The user has the option to change the path. If the path is changed, the sdb-j.bat
file must be manually modified to reflect the new path location. A shortcut (SDB GUI 2019) is placed on the
desktop. The user must have JAVA installed on their computer in order to run the SDB GUI.

Linux Installation Instructions
To install SDB-J Version 2-0-0, do the following:
1. Download the sdbjlLinuxinstallation020519.zip file from the RiverMechanics.net website.
Unzip the sdbjLinuxInstallation020519.zip file which contains the .sh installation shell script file.
Open a terminal session, and change to the directory containing the .sh file.
Type “. sdbjLinuxInstall020519.sh” (Note: there is a space after the dot).
SDB-J will be installed in the root folder ~/RiverMechanics/. All the files in Tables 1 and 2 will be copied
to the SDB-J folder. If the root folder is changed, it must be created prior to running the shell script.

vk W
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A SDB-J icon will be placed on the desktop.

7. To run the program, double-click on the icon. A “Untrusted Application Launcher” message will pop up.
Select the “Trust and Launch” option, and the SDB GUI image will appear on the desktop. The SDB GUI
will also open.

Table 1. Files within the Installation Package (Common to Both Windows & Linux)

e sdbGUl.jar — Java archive file for SDB-J application

e sdbGUl.ico — SDB-J icon

e SDB GUI User’s Guide.pdf — this file

e SDB GUI Release Notes 020519.pdf — release notes for SDB and SDB-J

e SDB Input Summary.pdf — updated Input/Output summary which was extracted from the NWS SMPDBK
paper (smpdbk.pdf)

e smpdbk.pdf — the last NWS SMPDBK documentation

e teton.dat — sample input data set

e |ib —folder containing jars for graphics (collections.jar & jcchart450j.jar)
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Table 2. Additional Files within the Windows Installation Package
e sdbjinstall020519.exe — Installation program

e sdb-x32.exe — Fortran executable for SDB application (32-bit)

e sdb-x64.exe — Fortran executable for SDB application (64-bit)

e sdbGUIl.bat — batch file to execute SDB-J

Table 3. Additional Files within the Linux Installation Package

e sdbjLinuxInstall020519.zip — Compressed file containing common files (.zip) and installation program (.sh)
e SDB GUI Linux Installation Instructions.pdf — instructions for Linux installation document

e sdbjLinuxInstall020519.sh —Shell script to install SDB-J

e sdb-j-linux-installation.zip — Contains files common to Windows & Linux and the SDB executable

o sdb-Ix — Fortran executable for SDB application

Acknowledgement
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Warranty

There is no warranty (implied or otherwise) associated with SDB-J. It is made available as-is. The developer is
not responsible for the results generated by the application.

SDB GUI Release Notes 05 February 2019 Page 4 of 5



HISTORY (Changes in Previous Releases)

The following changes represent all changes made to NWS SMPDBK (1991) up to SMPDBK GUI Version 1-0-0.

Changes to SMPDBK (sdbk.exe) (May 2009)

All of the algorithms in sdbk.exe are identical to the algorithms in the 1991 version of SMPDBK. The following
changes were made to the graphical component of SMPDBK.

Cross Section Display — The total cross sectional area is displayed in SDB-J. In NWS SMPDBK, only the
active portion of the cross section (BS) was displayed — this is incorrect. The total section (BS+BSS)
should be displayed.

Point of Interest Near the Dam — When the point of interest is located less than one mile from the dam,
NWS SMPDBK would default to the dam location (Mile 0), and then display info at the downstream-—
most cross section. In SDB, the code has been modified to properly move the point of interest to the
closest cross section. SDB-J will display info at the cross section closest to the river mile as long as the
point of interest is farther than 0.01 miles below the dam. If the point of interest is less than 0.01 miles
below the dam, SDB-J will display the cross section info at the dam.

Enhancements to SMPDBK (SDB-J) (May 2009)

The following enhancements have been added to SDB-J.

Input GUI — The SMPDBK GUI allows the user to enter the data in a simpler, easier way. A debug option
(JNK) has been added to SDB-J to allow the user to see hydraulic information printed at each iteration.
Graphical Output Display — A graphical representation of the water surface profile is displayed in SDB-J
along with an average cross sectional view which includes the peak water surface and flood depth of
each cross section.

Additional Input Parameters — The latitude and longitude have been added as input parameters to
allow for future GIS integration.
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