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Introduction

This short manual describes the GUI interface that is released with CE-QUAL-W2. The
manual describes briefly the uses of the GUI for editing the control file (w2_con.npt) and
the bathymetry file (user-defined filename, typically called bth.npt). Please note that the
model files can be edited using a text editor and the GUI is not required. The GUI though
may be very helpful for the new CE-QUAL-W?2 user. The bathymetry editor is very useful
in viewing the model grid and making changes to the grid (e.g., grid refinement). The
bathymetry editor though does not assist in setting up the bathymetry. The model user
must have already developed the bathymetry file using other programs. The bathymetry
editor only edits an existing bathymetry file. Often the bathymetry is developed using
GIS software or programs like SURFER or other 3-D contour plotting software packages.

Installing the GUI Interface

After downloading the GUI interface setup files and unzipping them, from Windows
Explorer double-click on ‘setup.exe’ to guide you in the set-up process.

Opening the GUI Interface

By double-clicking on the W2 icon from the Desktop or from Windows Explorer, the user
is presented with the following screen:

File Window Help
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This interface is meant to be simple and uncomplicated.

Menus

The user has 3 menus: File, Window, and Help. The File menu controls which control file
to open and to save. The user can only open a CE-QUAL-W?2 control file — such as
w2_con.npt. Opening any other file type will result in an error. The File save button and
file open buttons and menu items only affect the control file and the associated files
(bathymetry and graph files). Note that when you save a file, you overwrite the original
file with which you started. The GUI program though copies the original output file to a



similar name but with a number designator. This allows the user always to go back and
track changes made over time to the control file or bathymetry files.

Button Bar

The buttons become active as the user opens the files that affect the buttons. For
example, once the bathymetry file is opened, the 4 grid viewing options are then
displayed (see more information below). The open file button opens the w2_con.npt file
or another file that is in the format of the control file. The save button becomes active
once a file is opened and changes are made. The print button prints the current screen (I
would not use this since it is not a very useful print out. It is much more convenient to
just print the text file directly from Notepad or other text editor.) The next buttons are
described below.

Editing the Control File

Once you have chosen a control file to open (w2_con.npt), open it and adjust the
window so that the window options are visible. If the file does not open there may be
serious formatting errors in the file or you may have not chosen a CE-QUAL-W?2 control
file. Check the file for errors using the CE-QUAL-W2 preprocessor (a separate program
released with W2).
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W2Control V3.6
~Global parameters
Water Body

Output Control
Water Quality

Input-Output File Names
Global file names
Waterbody Input file names
Branch Input file names
Tributary Input file names
Output file names

You will notice that the BTH button is now active, meaning that you can also open the
bathymetry file. The left pane now has 7 headings — each with subheadings that can be
shown by double-clicking on the main heading. For example, several of the subheadings
have been expanded, as shown below.
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Global parameters
MNumber of waterbodies, |
Title card
Time
Controls
Water Body
Location and Initial condr
Hydraulic Coefficients
lce and Heat Exchange
Branch
Branch Geometry
Branch Interpolation
Flow Sources & Sinks
Structures
Pipe
Spillway/\Weir
Gate
Pump {water level control
Internal \Weir
Withdrawal
Tributary
Distributed tributary
Qutput Control
Hyd. print
Snap shot
Screen output
Profile
Spreadsheet plot
Time series plot
Withdrawal output
Vector plot
Contour plot
Fluxes output
Restart control
Water Quality —
Constituents Computatio
Active Constituents
Derived Constituents
Constituent Fluxes
Constituent Initial Conc
Constituent Branch Inflow
Constituent Tributary Inflo
Constituent Dstr Tributan
Caonstituent Precip Inflow

Constituent Print

Futinction Cpefficients 7
d F LH By double-clicking on a subheading, the user can edit
the information in a cell. Information about each model parameter is shown in Appendix
Cin the User Manual.

Once you have edited the cells (either by changing a number or changing a menu
parameter), there are 2 buttons at the bottom of the page as shown below.
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W2Contral V3 5
Global parameters
Water Body
Branch
Flow Sources & Sinks
Output Control
Water Quality

Constituents Computation
Active Constituents

Derived Constituents
Constituent Fluxes
Constituent Initial Conc
Caonstituent Branch Inflow
Constituent Tributary Inflow
Constituent Dstr Tributary Inf
Caonstituent Precip Inflow
Constituent Print

Extinction Coefficients
Suspended Solids and Gen
Algal Rates and Constants
Epiphyton/Periphyton Rates
Zooplankton Rates and Con
Macrophyte Rates and Cong
Organic Rates and Constan
BOD Rates and Constants
Mutrient Rates and Constant
50D Rates and Constants
Zero Order SOD
Fe-Stoich-Reaeration-C0O2-

Input-Output File Names

Global file names
Waterbody Input file names
Branch Input file names
Tributary Input file names
Outpt file names

Epiphyton/Periphyton Rate and Constants:

# of Epiphyton Groups [NEP]
Ephiphyton growth rate, 1/day [EG]
Epiphyton dark respiration rate, 1/day [ER]
Epiphyton excretion rate, 1/day [EE]
Epiphyton mortality rate, 1/day [EM]
Epiphyton burial rate, 1/day [EB]
Epiphyton half-saturation P [EHSP]
Epiphyton half-saturation N [EHSN]
Epiphyton half-saturation Sl [EHS3S]]
Epiphyton Light Saturation, W/m"2 [ESAT]
Epiphyton Half Saturation Biomass Limitation, g/m"2 [EHS]
Epiphyton Ammonia Preference Equation 1 or 2 [ENEQN]
Epiphyton Ammonia Preference Factor, g/m*3 [ENPR]
Temperature Rates

Lower temperature for epiphyton growth [ET1]
| ower temperature for max_ epiphyton growth [ET2]
Upper temperature for max. epiphyton growth [ET3]
Upper temperature for epiphyton growth [ET4]
Fraction of epiphyton growth rate at AT1 [EK1]
Fraction of max_ epiphyton growth rate at AT2 [EK2]
Fraction of max. epiphyton growth rate at AT3 [EK3]
Fraction of epiphyton growth rate at AT4 [EK4]
Stoichiometry

Fraction P [EF]
Fraction N [EN]
Fraction C [EC]
Fraction Si [ES]]
Chloraphyll-algae ratio [ECHLA]
Frac. algae lost by mortality to POM [EPOM]
Oxygen equivalent of organic matter far epiphyton respiration [O2ER]

Apply | OK. Cancel |

1
Epiphytorgt1
1.5
0.04
0.04
0.1
0.001
0.003
0.014
0
150
15
2
0.001

0.005
0.08
045

85
0.8

The Apply button is used to set the parameters of the table. For example above, the # of
epiphyton groups is ‘1”. If one wanted to change this to “2”. One would enter 2 in the
cell for NEP and then press “Apply”. The table will be re-drawn as shown below.
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W2Control V3.5
Global parameters . . .
Water Body EplphymFﬂPerfphyion Rate and Constants:
Branch # of Epiphyton Groups [NEP] 2
Flow Sources & Sinks Epiphyton#1  Epiphyton-2
Output Control Ephiphyton growth rate, 1/day [EG] 15 2
Water Quality Epiphyton dark respiration rate, 1/day [ER] 0.04 0.04
Canstituents Computation Epiphyton excretion rate, 1/day [EE] 0.04 0.04
- Active Constituents Epiphyton mortality rate, 1/day [EM] 01 01
Derived Constituents Epiphytan burial rate, 1/day [EB] 0.001 0.001
- Constituent Fluxes Epiphyton half-saturation P [EHSP] 0.003 0.002
Caonstituent Initial Conc Epiphyton half-saturation N [EHSN] 0.014 0.002
- Constituent Branch Inflow Epiphyton half-saturation SI [EHSSI 0 0
Constituent Tributary Inflow Epiphyton Light Saturation, W/m*2 [ESAT] 150 150
- Constituent Dstr Tributary Inf Epiphyton Half Saturation Biomass Limitation, g/m"2 [EHS] 15 15
Constituent Precip Inflow Epiphyton Ammonia Preference Equation 1 or 2 [ENEQN] 2 1
- Constituent Print Epiphyton Ammonia Preference Faclor, gim*3 [ENPR] 0.001 0.001
. Extinction Coefficients Temperature Rates
Suspended Solids and Gen Lower temperature for epiphyton growth [ET1] 1 5
: A\ga\ Retesapd Conslants | ower temperature for max epiphyton growth [ET2] 3 15
Epiphyton/Periphyton Rates U t e 5 it [ET3] 20 o5
Zooplankton Rates and Con DRECIEEALIE D) ma_x, EDIpIVIDI O
- Macrophyte Rates and Cons Upper temperature for epiphyton growth [ET4] 30 30
Organic Rates and Constan Fraction of epiphyton growth rate at AT1 [EK1] 01 0.01
- BOD Rates and Constants | Fraction of max. epiphyton growth rate at AT2 [EK2] 0.99 0.9
Nutrient Rates and Constant Fraction of max. epiphyton growth rate at AT3 [EK3] 0.99 0.99
80D Rates and Constants | Fraction of epiphyton growth rate at AT4 [EK4] 01 01
Zero Order SOD Stoichiometry
" Fe-Stoich-Reaeration-CO2- Fraction P [EP] 0.005 0.005
Input-Output File Names Fraction N [EN] 0.08 0.08
- Global file names Fraction C [EC] 0.45 045
Waterbody Input file names Fracfion Si [ESI] 0 0
- Branch Input file names Chlorophyll-algae ratio [ECHLA] 65 65
Tributary Input file names Frac. algae lost by mortality to POM [EPOM] 08 08
* Qutput file names Oxygen equivalent of organic matter for epiphyton respiration [02ER] 141 11
Oxygen equivalent of organic matter for epiphyton growth [02EG] 14 14
Apply | oK ‘ Cancel I
< ‘ e

Then after making changes, the OK button MUST be pressed. But this does not SAVE the
file to the hard disk. The User must also then press the SAVE button on the button bar
above (or the menu FILE/SAVE file) to save these changes to the disk. The save button
will be highlighted after a selection is changed.

Editing the Bathymetry File

After opening the control file, the bathymetry file can be opened by clicking the BTH
button. Note that the bathymetry file name is under the ‘INPUT-OUTPUT FILE NAMES’
Menu and the submenu ‘WATERBODY INPUT FILE NAMES’. At this point there are 4
views that become active: Side View, Top View, Data View, End View.
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¥ Top View - |O/%| 2 End view — [O[X| = side view () [m]4

12 3 45 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 2

4 y[ | 4 »
N Data View - O
Segment 1 1 | 2| 3] 4 5 8 7] 8 ~
DLX 487 62 48762 487 62 487 62 487 62 487 62 487 62 48762 =
ELWS 530 530 528.8 527.6 526.4 525.2 524 524 & |
PHID 0 143 2.43 1.25 1.69 126 163 0

Friction 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Layer DZ#1 Width Elev-top Width Elev-top Width Elev-top Width Elev-top Width Elev-top Width Elev-top Width Elev-top Width Elev-toy

1 50 .00 0 00 54755 00 546.3 .00/ 54505 00 54381 00 54256 00 84131 .00

2 .50 .00 0 6520/ 547.05 65.20 5458 8070 54455 96.20 54331 11160 54206 127.10 540.81 .00

3 .50 .00 0 63.20 54655 63.20 545.3 7870 54405 9420 54281 10960 54156 12510 54031 .00

4 50 .00 0 61.20 54605 61.20 5448 76.70 54355 9220 54231 10760 54106 12310 539.81 .00

5| 50 00 0 59.20, 54555 59.20 5443 7470, 54305 90.20, 541.81 10560, 54056 12110 53931 00

B 50 00 0 5720, 54505 &7.20 5438 7270, 54255 8820 54131 10360 54006 11910 53881 oo

il 50 0o 0 5520, 544 55 65.20 5433 7070, 54205 8620 54081 10160, 53956 11710, 53831 .00

8 &0 00 o 53.20, 54405 53.20 5428 6870, 54155 84.20, 54031 9960 539.06 11510 537.81 .00

9| 50 0o o 5120, 54355 51.20 5423 66.70, 54105 8220, 53981 9760 53856 11310 53731 00 &
_ an an nn n anon| maans 4090 Ra4 2 =470 Aan &R 2non  m20 24 s en| A2 AR 44410 AR 04 nn =

g ii‘i = sh i I oK Cancel ‘ Becalculate Layer Elev

The buttons on the top allow one to toggle between the different bathymetric views. By
expanding the Top View, one can enlarge the view by holding down the left mouse
button and scrolling from right to left (see example below). To decrease the image size,
hold down the left mouse button and scroll from right to left.

To change the active segment and layer, you must place the mouse cursor in the Data
View at a segment and layer of interest and click the ‘Refresh View’ button. This affects
which segment is shown in the End View and which segment is highlighted in the Side
View.

To edit the bathymetry, click on the variable and change its value. Then the user must
click the ‘OK’ button to accept these changes. Using the SAVE button saves all the user
files.
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Merging or Splitting Segments or Layers

In order to perform this operation, open the Data View and select the range of layers
and/or segments to merge or split by highlighting them with the mouse. You will notice
in the left hand corner a box shows what segments and layers have been selected.

In the example below | have selected layers 5-14 and segments 2 and 3. You will also
now notice that the layer and segment merge/split buttons are now active. To merge or
split segments, click on the Merge/Split segment button. A small dialog box will come up
with options for merging or splitting the segments (see below). You then have the
option to merge the 2 segments or split them into many more segments. The control file
(w2_con.npt) will automatically adjust segment numbers when using this option. But
keep in mind that the following files will need to be edited to adjust them for changes in
the number of model segments: the wind sheltering coefficient file (wsc.npt) and the
shading file (shade.npt).

A similar process is followed for merging or splitting layers.
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Segment | \ i 1] [ 2| | 3 | 4 [ 5| B 7 \ ]
DLX 250.2 250.2 250.2 250.2 250.2 250.2 250.2 250.2
ELWS 41.63 41.63 415 41.37 1.23 411 40.97 40.84
PHIO 0 4.21 4.37 432 a8 348 345 341
Friction 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Layer DZ #1 DZ #2 DZ #3 Width Elew-top  Width Eley-top  Width Elewtop  "Width Elev-top  “Width Elew-top  Width Elev-top  Wwidth Elew-tap  Width Elev-to
1 1.00 1.00 1.00 0o 0 .00 51.16 .00 51.03 00 50.9 .00 50.77 .00 50.64 0o 50.51 .00 50.
2 1.00 1.00 1.00 0o 0 28476 5006 307.73 5003 37335 439 23676 4977 24974 4964 32537 4951 42067 49,
3 1.00 1.00 1.00 0o 0 28476 4976 307.73 4903 37335 489 23676 4877 24974 4864 32537 48.51 42067 48,
4 1.00 1.00 1.00 0o 0 28476 4816 307.73 4803 37335 479 2376 4777 24974 4764 32537 4751 42067 47
5 1.00 1.00 1.00 oo 0 28476 4703 37335 469 23676 4677 24974 4664 32537 46.51 42067 45,
E 1.00 1.00 1.00 oo 0 4603 37335 459 23676 4577 24974 4564 32537 4551 42067 45,
7 1.00 1.00 1.00 oo 0 4503 37335 449 23676 4477 24374 4464 325,37 4451 42067 44
8 1.00 1.00 1.00 oo 0 4403 37335 439 23676 4377 24374 4364 32537 4351 42067 43
3 1.00 1.00 1.00 oo 0 4303 37335 429 2376 4277 24374 4264 32537 4251 42067 42
10 1.00 1.00 1.00 oo 0 4203 37335 0.9 276 N77 24374 4164 32537 41.51 42067 M.
" 1.00 1.00 1.00 oo 0 4103 37335 409 2376 077 24374 4064 325,37 40.81 42067 a0,
12 1.00 1.00 1.00 oo 0 4003 37335 399 2,76 37T 24974 3964 32537 33981 42067 2
13 1.00 1.00 1.00 oo 0 3903 37335 389 23,®TE JTT 24974 3064 32537 3881 40130 et=
14 1.00 1.00 1.00 oo 0 3803 36041 g 22743 JrIT 23/ 3764 236N krA= MR R T 7
15 1.00 1.00 1.00 oo 0 28054 716 29696 703 36802 365 22005 JETT 22626 3664 27019 3|61 258.89 36
16 1.00 1.00 1.00 oo 0 16755 3616 20753 3603 34354 369 20881 I/T7 2384 3664 24060 3881 17375 36
17 1.00 1.00 1.00 0o 0 12264 16 11753 303 24247 349 18369 3477 19698 3464 18043 348 13398 34
18 1.00 1.00 1.00 0o 0 18.33 3416 17 3403 10291 335 151.M 3377 11300 J3E4 14413 3361 22.25 a3
19 1.00 1.00 1.00 0o 0 .00 3316 .00 3303 1278 329 2413 277 17.59 3264 2253 32581 .00 el
20 1.00 1.00 1.00 0o 0 .00 3216 .00 3203 0o Sk .00 a7 ] 3164 0o 3.5 .00 3.
21 1.00 1.00 1.00 0o 0 .00 3116 .00 a1.03 0o ang .00 077 ] 3064 0o 3081 .00 a0
2 1.00 1.00 1.00 0o 0 .00 3016 .00 3003 0o 249 .00 2977 .00 2964 0o 2351 .00 2
23 1.00 1.00 1.00 0o 0 .00 2916 .00 25,03 0o 289 .00 2877 .00 2064 0o 28.51 .00 28
24 1.00 1.00 1.00 0o 0 oo 2816 oo 2803 0o 273 oo 2777 oo 2764 0o 2751 oo 2
25 1.00 1.00 1.00 0o 0 oo 2718 oo 27.08 0o 26.3 oo 2677 oo 2664 0o 26.51 oo 26
2 1.00 1.00 1.00 0o 0 oo 2616 oo 26.03 0o 253 oo 2677 oo 2664 0o 2551 oo 25
oy 1.00 1.00 1.00 0o 0 oo 2616 oo 2603 0o 243 oo 2477 oo 2464 0o 2451 oo 24
28 1.00 1.00 1.00 0o 0 oo 2418 oo 2403 0o 233 oo 2377 oo 2364 0o 2351 oo 23
2 1.00 1.00 1.00 0o 0 1] 2318 oo 2303 0o 223 oo 2277 oo 2264 0o 2251 oo 22
30 1.00 1.00 1.00 0o 0 1] 2218 oo 2203 0o 213 oo 2177 oo 2164 0o 2151 oo 21
kil 1.00 1.00 1.00 0o 0 1] 2118 oo 21.03 0o 203 oo 2077 oo 2064 0o 2051 oo 20
32 1.00 1.00 1.00 0o 0 oo 2016 oo 2003 0o 153 oo 1977 oo 1964 0o 1851 oo 14
o] 1.00 1.00 1.00 0o 0 oo 1916 oo 14.03 0o 183 oo 1877 oo 1864 0o 1851 oo 18
34 1.00 1.00 1.00 00 0 oo 1816 oo 18.03 0o 1559 oo 1777 oo 17.64 00 17.51 oo g%
35 1.00 1.00 1.00 00 0 oo 1716 oo 17.03 0o 16.39 oo 16.77 oo 16.64 00 16.51 oo 16
36 1.00 1.00 1.00 0o 0 .00 1616 .00 16.03 0o 155 .00 15.77 .00 15.64 0o 1551 .00 15,
Er 1.00 1.00 1.00 0o 0 .00 1516 .00 15.03 0o 14.9 .00 14.77 .00 1464 0o 14.51 .00 14.
38 1.00 1.00 1.00 0o 0 .00 1416 .00 14.03 0o 139 .00 1377 .00 1364 0o 1351 .00 13
39 1.00 1.00 1.00 0o 0 .00 1316 .00 13.03 0o 12.9 .00 1277 .00 1264 0o 1251 .00 12,
< >
gﬁ;i - i - fq Refresh Wiews | oK LCancel | Becalculate Layer Elew |

Note that in the bottom left corner of the above screen shot, the
that were selected is shown.

o)

@

Starting Segment: 2 Interpalation Shyle
End Segment: 3 (™ Awerage
Current Mumber of Segments: 2 I~ Linear

Tatal DL 500.4

f* Piecewize Linear

kergesS plit into | zEgmEnts
ak, | Cancel | Help

layers and segments
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Running the Preprocessor within the GUI

The preprocessor which checks all input files can be executed from within the GUI by
clicking on the CHECK button. At which point a dialogue box will pop up with
information about running the preprocessor. The preprocessor executable must be in
the root directory with the input files.

£ .
E
F|E|8| o [& = x|E =S| =8
Avrray Viewer Output Opit 500 a
Constitugnt Mame Preprocessar executable #
TDS gim3 or Salinity k 1
Arhitrary Constituent.g |C:'\30ott\research\.willamette river - PGEYbathymetn, Browse. . o
Arhitrary Constituent.g 3
Arhitrary Canstituent.g Warning: The file "C:hscottyiesearchwilametts river - PGE \bathymetiysmar 4
Arhitrary Constituent,g will be: cvervritten with curent contral file. 5
Arbitrary Constituent g b
Suspended solids, g/ ok, | Cancel =
Phosphate, ofm”3 ¢ g

A Note on Saving Files

The GUI interface makes a backup copy of each file opened during a session. It will add
an integer number to the files opened. This integer is based on whether previous
backup files have been created or not. For example, the 1* time the GUI opens the files,
w2_con.npt, graph.npt, and bth.npt; the program will write as backup copies of the
unaltered original files: w2_con.npt2, graph.npt2, and bth.npt2. The next time the
program opens these files, the files w2_con.npt3, graph.npt3, and bth.npt3 will be
created (if you have already deleted the *.*2 files from your hard disk, the GUI will again
use the integer ‘2’ rather than ‘3’).

Typical Errors with the GUI

Sometimes the GUI cannot read a control file because of the format of the text.
UNIX/Linux systems often use a line-feed at the end of a line, while Windows text files
include a carriage-return and a line-feed. You must convert the file to a Windows text

11



file for the GUI to work properly. In a text editor you can view all the characters and
verify you have the proper Windows format if the GUI is having problems reading the
file. Many text editors automatically convert files from one type to the other (such as
the text editor ‘Notepad ++').

It is recommended that you use the W2 preprocessor to catch errors in the set-up files
first before using the GUI. The W2 preprocessor though will not catch the line-feed error
noted above and will read the files correctly whether in UNIX/Linux or Windows format.

Command Line Processing

The GUI also can be controlled by command line passing of the working directory and
file. In a batch program or from the command line in a DOS box you can execute the GUI
as follows:

"C:\scott\research\corps of
engineers\tomcole\w2code\GUI36\w2control\w2control36.exe"
C:\scott\w2workshop\2009 workshop\waterqual\problem1\w2_con.npt

The first string in quotes executes the GUI (this shows the path to the GUI — your path to
the GUI will be different). The command line argument is NOT in quotes. This program
was developed in VB6 and does not take quotes around the command line. Note that
this is different than the FORTRAN command line argument. So the above command will
open the GUI and load the control file automatically from the directory
“C:\scott\w2workshop\2009 workshop\waterqual\problem1”.
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