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FEQinput—An Editor for the Full Equations (FEQ)

Hydraulic Modeling System

Introduction

The Full Equations Model (FEQ) is a computer program
that solves the full, dynamic equations of motion for one-
dimensional unsteady hydraulic flow in open channels and
through control structures. As a result, hydrologists have
used FEQ to design and operate flood-control structures,
delineate inundation maps, and analyze peak-flow impacts.

To aid in fighting floods, hydrologists are using the software
to develop a system that uses flood-plain models to simulate
real-time streamflow.

Input files for FEQ are composed of text files that contain
large amounts of parameters, data, and instructions that are
written in a format exclusive to FEQ. Although documentation
exists that can aid in the creation and editing of these input files,
new users face a steep learning curve in order to understand the
specific format and language of the files.

FEQinput provides a set of tools to help a new user
overcome the steep learning curve associated with creating
and modifying input files for the FEQ hydraulic model and the
related utility tool, Full Equations Utilities (FEQUTL). The
current capabilities of FEQinput include

« displaying descriptions of lines of file input,
+ searching for a given string of text within an opened file,

+ navigating large files with block buttons that allow users to
jump to a specific section of the file,

+ single line and multiline tools editing of the text files that
update the display descriptions,

 saving new input files or modifying existing ones, and

 automatic running of the respective program with the input
file and simultaneous display of the output.

These capabilities are discussed in the following sections.

Loading Files

The user loads a file to FEQ or FEQUTL by opening an
input file, modifying, saving the changes, and then running the
input file in the chosen program. These processes are described
in the sections below.

Opening FEQinput

The FEQinput application contains a main panel and a side-
bar panel (fig. 1). FEQ and FEQUTL input files are displayed in
the main panel, and a description of the selected line of the input
file is displayed in the sidebar panel. To open an input file, a user
will click the File menu and then click on Open .FEQ file for an
FEQ file or Open .FTL file for an FEQUTL file. Not all input
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Figure 1. The FEQinputinterface has the main panel (left) and a
sidebar (right).

files will have an .feq or .ftl extension, so in the case of a differ-
ent extension, select All Files from the file selection dropdown
menu (fig. 2). After a file is opened, its path and filename will be
displayed in the bottom-right corner of the program interface.

Reading Input Lines

After a file is opened, its contents will be displayed on
the left-side table in the program interface (fig. 3). The table
contains three columns: the line number, a code for each line,
and the contents of each line. The code is a small combina-
tion of alphanumeric characters that FEQinput uses to identify
and interpret the contents of a line. The code column can help
the user find lines that the program cannot read, such as code:
NOREAD, and fix any mistakes within those lines.

~ | |FEQ input files (*.feq) i

FECl in Eut files If*.fei] |
I

Figure 2. Example of choosing which type of file to open.
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Downstream node: U75

Node at which the flow through the structure is
spedfied: U75

Number of the table spedfying the bridge-oss coefficient
as a function of water-surface height at the bridge
opening for positive flow: 361

Humber of the table specifying the bridgeoss coefficient
as a function of water-surface height at the bridge
opening for negative flow: 361

Number of the table spedfying the area of bridge
opening as a function of water-surface height: 360

Number of the table specifying flow over the roadway as
a function of head for positive flow: 362

Number of the table spedifying flow over the roadway as
a function of head for negative flow: 362

Number of the table spedfying the submergence effect
as a function of head ratio for flow over the roadway:

Maximum flow area through the bridge: 1330,

Elevation of the high peint of the bridge opening: 939,00

Figure 3. FEQinput interface
with opened file. The left side
displays the input file while the

Submerged-flow discharge coefficient for the bridge: 0.5
Elevation for computing head on the roadway: 999.00
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The contents of each line of the input file are displayed in
the third column. Each line of the input file is placed on a table
row. To have FEQinput interpret the contents of a line, the user
can click on the desired line. A description of the contents of the
line (such as FEQ command name or user input values), along
with definitions and parameters, is displayed on the right side of
the main FEQinput window (fig. 3). A link to the online FEQ or
FEQUTL manual is also available. When input files are reopened
or reloaded, the table columns may automatically resize to fit the
visible rows. The table columns can be resized by dragging the
column headers.

Navigating and Searching in Files

While some input files can be as short as a few hundred
lines, other files can range from thousands to tens of thousands
of lines. To expedite navigation through these files, FEQinput
includes several navigation options in addition to the scrollbar or
the arrow keys. For FEQ files only, the program provides naviga-
tion buttons at the top left corner of the window (fig. 4). When
clicked, these buttons navigate to a specific section of the input
file. If the input file does not contain a section, the button for that
particular section is disabled.

Another way to navigate within the input files is to do a
search. The search bar, which is located at the bottom left corner,
provides an easy way to find a desired line of input, such as sec-
tion headers, parameters, or comments (fig. 5). To use the search
feature, type the desired phrase and click on search. For FEQ
files only, a dialog with extra options will open with the option
to search within a block. This option limits the search to only a
specific section of the file. The search is not case-sensitive.
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Figure 4. Navigation buttons for FEQ files.

Editing Files

In addition to helping the user understand the contents of
an input file, FEQinput allows the user to modify the file and see
how the modifications will be interpreted by FEQ or FEQUTL.
The file can be modified by using single line or multiline editing.

Single-Line Editor

A single line is edited directly in the display table (fig. 6).
To edit a single line, the user can double-click on it. After the
line’s contents are modified, FEQinput will interpret the changes
when the user presses the enter key and selects the line again.
If the modified line does not provide the required or expected
results, the user can reload back to the previous version of the
line. A user can initiate reload in three ways: by clicking the
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Figure 6. An example of the single-line editor.

reload button at the top right corner, selecting Reload from the
Project menu, or by pressing CTRL+SHIFT+R. The single-line
edit functionality is easily understood and used by first-time
users or for modifying simple parameters. It is important to note
that because the FEQ format alternates between using spaces,
variable types, headers, and code words as part of the formatting
parameters, the user must keep in mind the position, number of
characters, and variable-type of the object when editing a line.

Multiline Editor

The second form of editing input files is done via a multi-
line editor. This tool allows users to edit the input text file in its
raw format through a simple text editing interface. This is similar

(fig. 8). This output is saved in the same
folder as the FEQinput executable with the name “output.” For a
model to run correctly, the FEQinput executable file should be in
the same directory as the FEQ or FEQUTL executable files. For
FEQUTL, the executable files also must be located in the same
directory as the input file.

Additional Information

FEQinput does not require administrative privileges to
install and run. To install the program, the user can download the
installation package and double-click on the file named “feqin-
put.msi.” The installation package is available at https://il.water.
usgs.gov/proj/feq/software/feqinput/. FEQinput supports input
files for any version of FEQ and FEQUTL, but it works best on
files made for FEQ version 10.61 or higher. Formatting inconsis-
tencies and errors in files may prevent FEQinput from function-
ing as intended.


https://il.water.usgs.gov/proj/feq/software/feqinput/
https://il.water.usgs.gov/proj/feq/software/feqinput/
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Figure 7. An example of the
multiline editor.
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Backwater analysis for branch# 401 Save Output File
STATIONIT YL QL AL TL DZ DX ELEV RES FR Tabid-———

7177 01.20506.00000 12,9 21.4 0.000 0.0 677515 0.0E+000.08019
7208. 31,12026.00000 12,6 21.5-0,105 31.6 677535-1,1E-02 0.0 Internal: 2525
7240. 31.03796.00000 12.2 22.1-0.105 31.6 677558 -1.0E-020.0 Internal: 2524
7272, 30,96026.00000 11.7 22.9-0,105 31.6 677.585-9.2E-03 0.0 Internal: 2523
7303. 30.89016.00000 11.2 23.9-0.105 316 677.620-6.9E-030.08020

0 F23 0.00U401

0 F24 0.00U401

0 F25 0.00U401

0 F26 0.00U401

423 0.00 U103

Backwater analysis for branch= 423
STATIONIT YL QL AL TL DZ DX ELEV RES FR Tabid—-——
01.7234 10.0000 25.7 18.8 0.000 0.0 644.383 0.0E+00 0.0 1161
31.5110 10,0000 23.7 18.4-0.112 4.0 644.383 -5.9E-03 0.0 Internal: 2522
31.4986 10,0000 216 17.9-0.113 4.0 644,384 -5.4E-03 0.0 Internal: 2521
31,3854 10.0000 19.6 17.5-0.112 4.0 544.384-7.1E-030.0 Internal: 2520
312742100000 177 17.0-0.112 4.0 644.384-8.0E-030.0 Internal: 2519
31.162310.0000 15.8 16.6-0.112 4.0 644.385-9.0E-03 0.0 Internal: 2518
31,0507 10,0000 14.0 16.1-0.112 4.0 644,336 -1.0E-02 0.0 Internal: 2517
30.939510.0000 12,2 157-0.113 4.0 644,387 -1.2E-020.0 Internal: 2516
30.829510.0000 10.5 15.2-0.117 4.0 644.389 -1.4E-02 0.0 Internal: 2515
40,7213 10,0000 8.9 14.8-0.112 4.0 644.394-5.7E-06 0.1Internal: 2514
40,6173 10,0000 7.4 14.4-0.113 4.0 644,402 -5.2E-06 0.1Internal: 2513
43, 40,5225 10,0000 6.0 14.0-0.112 4.0 544.420 -6.7E-06 0.2 Internal: 2512
47, 40,4479 10.0000 5.0 13.7-0.112 4.0 544458 -1.6E-060.3 1161
422 0.00 U423

EHpEEERRese

Backwater analysis for branch# 422

STATIONIT YL QL AL T DZ DX EEV RES FR Tabid——
123, 00,3479 10,0000 3.7 13.3 0.000 0.0 644458 0.0E+00 0.8 1161
125, 50,4282 10,0000 4.7 13.6 0.000 1.1 644,538 -7.0E-05 0.4 Internal: 2511
126. 30,4584 10,0000 5.1 13.7 0.000 1.1 644.568 -3.7E-03 0.3 Internal: 2510
127, 30.480110.0000 5.4 13.8 0.000 1.1 644.590 -5.8E-040.3 Internal: 2509
128. 30.497410.0000 5.7 13.9 0.000 1.1 644.607-1.7E-04 0.2 Internal: 2508
129, 30,512110.0000 5.9 13.9 0.000 1.1 644.622-6,7E-050.2 Internal: 2507
130, 30,5250 10,0000 6.1 14.0 0.000 1.1 644.635-3.6E-050.2 Internal: 2506
131. 30.536410.0000 6.2 14.0 0.000 1.1 644.646 -1.5E-050.2 Internal: 2505
132, 30.5468 10,0000 6.4 141 0.000 1.1 644.657-1.4E-050.21151

¥ Figure 8. Anexample model output file.
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