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Introduction

The Agricultural Policy/Environmental eXtender Model (APEX) is a tool for managing whole farms or small watersheds to obtain
sustainable production efficiency and maintain environmental quality. APEX operates on a daily time step and is capable of
performing long term simulations (1-100s years) at the whole farm or small watershed level. The watershed may be divided into
many homogeneous (soils, land use, topography, etc.) subareas. The routing component simulates flow from one subarea to another
through channels and flood plains to the watershed outlet and transports sediment, nutrients, and pesticides. This allows evaluation
of interactions between fields in respect to surface run-on, sediment deposition and transport, nutrient and pesticide transport and
subsurface flow. Effects of terrace systems, grass waterways, strip cropping, buffer strips/vegetated filter strips, crop rotations, plant

competition, plant burning, grazing patterns of multiple herds, fertilizer, irrigation, liming, furrow diking, drainage systems, and




manure management (feed yards and dairies with or without lagoons) can be simulated and assessed. For a detailed description of

the capabilities of the APEX, refer to Agricultural Policy/Environmental eXtender User’'s Manual, Version 1501 (Steglich et al., 2019),

published by Texas AgriLife Research, Temple, Texas. The manual can also be downloaded from the APEX Web site

(https://epicapex.tamu.edu/manuals-and-publications/).

The APEX Editor application is “light-weight” interface for editing parameters, editing APEX databases, and running the APEX 1501
model. The APEX Editor is a standalone application that does not require ArcGIS to run. The APEX Editor does require the APEX
1501 parameters Access database and a properly formatted ArcAPEX project database and folder structure. The APEX Editor
provides the following capabilities:

Editing of APEX databases

Editing of APEX model parameters

APEX model setup and simulation

APEX model output post-processing




Installing APEX Editor

System Requirements

The APEX Editor Interface requires:

Hardware:
® Personal computer using a recent processor (2016 or more recent), which runs at 2 gigahertz or faster
® 4 GB RAM minimum

e 1 gigabyte free memory on the hard drive for minimal installation and up to 2 gigabyte for a full installation (including
sample datasets and US STATSGO data)

Software:

® Microsoft Windows operating system (e.g., Windows 10) with most recent patches
® Microsoft .Net Framework 4.6.1
® Adobe Acrobat Reader (may be downloaded for free at https://get.adobe.com/reader/)

While 1 GB is adequate memory for installing the basic interface, you may need considerably more memory to store the tables
generated when the interface processes the spatial datasets. We have found that an additional 4-6 gigabytes of free hard drive

space is desirable for many of the larger APEX Editor projects.

Microsoft constantly updates the different versions of windows. This interface was developed with the latest version of Windows and

may not run with earlier versions. Patches are available from Microsoft.




Using the APEX Editor Setup Wizard:
1. After downloading the APEX Editor program, open the APEX Editor_Install.msi file.

2. Double click the APEX_Editor_Install.msi icon to begin installation. Follow the installation wizard instructions.

r

'-__' ApexEditc == '__' ApexEdito
welcome to the JfEkE " ._ 6 i wizard Select Installati

R .

The installer will guide vou through the steps required ta install ApexE ditar on your computer, The installer will install &pexE ditor to the following folder,

Tainztal in this folder, click "Mext™. Tao install to a different folder, enter it below or click “Browse'.

Falder:
CAAPER ApesE ditor, Browse...

Disk Cost...

WARMNIMG: This computer program iz pratected by copyright law and international treaties. Install ApexEditor for yourself, or for anyone who uses this computer:
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil

or criminal penalties. and will be progecuted to the maximumn extent pozsible under the law.
O Evervone

() Just me

Cancel < Back et > < Back Mest >

Select the appropriate folder location for the program, preferably the computer’'s main hard drive. Click the Disk Cost
button to ensure enough disk space for installation.
Indicate if program access will be for Everyone who uses the computer or just the installer (best to choose Everyone).

Follow the wizard instructions until installation is completed successfully.




The installer iz ready to install ApexEditor on your computer, ApexEditor has been successfully installed.

Click "MNest" to start the installation. Click "Close" to exit.

Fleaze uze Windows Update to check for any critical updates to the .MET Framework.

Cancel

APEX Editor Installation Contents:
The APEX Editor folder created by the installation program contains the APEXEditor.exe program, the APEX1501.exe

programs (debug and release), supporting files used by the interface, and sub-folders containing the APEX Editor help

materials and databases. The top level of the install directory looks as shown in the image below and includes the
following:

1. APEXEditor Folder:
a. APEXEditor.exe: Launches the APEX Editor program

b. APEX1501_debug64.exe: APEX 1501 executable, debug version (used when troubleshooting APEX
simulations that do not complete)




c. APEX1501_rel64.exe: APEX 1501 executable, release version (executes faster, used in most cases
when APEX simulations complete properly)
d. Additional files to support the APEX Editor interface
2. APEXEditorHelp Folder: Contains APEX Editor User Manual (this document) and README files.
3. Databases Folder: Contains the following file and sub-folders
a. APEX.mdb: Database of default APEX parameter tables; required for APEX Editor
b. APEX _US_Soils.mdb: Database of STATSGO-level APEX soils characteristics
c. APEXOutput.mdb: Template database for storing APEX output files
d. APEX text input files: APEXDIM.DAT, MLRN1501.DAT, PARM1501.DAT, PRNT1501.DAT,
PSOCOM.DAT, TR55COM.DAT, WDLSTCOM.DAT
. Schema.ini: Used when importing output files to database
APEXEditor_Example: Contains a complete example of an ArcAPEX project folder that can be used with
APEX Editor for editing models and running simulations. In this example, the “ApexEditor_Example.mdb”
database is the APEX “Project Database” that contains all the inputs specific to this example project.
g. APSUB: Folder used for running the APSUBLDM.exe program that determines subarea connectivity
. ExInputs: Example inputs folder

Lweros: Folder containing wind erosion input files




APEX

ApexEditor

APEXEditorHelp

Databases
APEXEditor_Example
APSUB
ExInputs

lweros




Setting up an APEX Editor Project

The APEX Editor has been designed to provide APEX users a method for editing and running APEX model applications that were
created using the ArcAPEX interface without needing ArcGIS software. It is strongly recommended that APEX Editor users obtain

properly formatted APEX project and APEX parameter Access databases from an ArcAPEX user.

ArcAPEX Database and Folder Setup:
To setup an APEX Editor project, a user must proceed with the following steps:
1. Create a project directory structure: The project directory structure is the same as that used by ArcAPEX, and is replicated
in the APEXEditor_Example folder. An image of this directory structure is shown below. Note, the “Temp” folder is

required.

~ APEXEditor_Example
v Scenarios
v Default
TablesOut
TtlnOut
lweros

Temp

Obtain an APEX parameter database (APEX.mdb): This database contains the APEX CROPCOM, TILLCOM, FRTCOM,
and PESTCOM data tables, as well as lookup tables used by the interface. The same APEX.mdb database may be used

for all APEX Editor projects, or it may be customized for each project. The default version of this database is provided in




the C:\APEX\ApexEditor\Databases\ folder. However, a user may use a customized version of the database that has been
edited using either ArcAPEX or APEX Editor. This database can be stored in its default location upon installation of Apex
Editor, or within the top level of an APEX Editor project folder.

Obtain an APEX project database: This database contains the APEX input tables in Access format, as well as weather
data, point source inputs, and other tables that are used to write the APEX text input files. This database will be different
for each APEX project. Ideally, this database will be obtained from a user who has developed input to the APEX model
using the ArcAPEX interface. However, some users may wish to develop the required tables from scratch. The
ApexEditor_Example.mdb database in the C:\APEX\ApexEditor\Databases\APEXEditor_Example\ folder contains a
complete set of APEX project database tables generated from the ArcAPEX interface. The ApexEditor Example.mdb
database contains the minimum set of tables required for use of APEX Editor.

With the folder structure and APEX parameters and project databases specified above, all APEX text input files required

for running simulations can be generated through the APEX Editor interface.

Starting APEX Editor and Connecting to an APEX Project:
To start APEX Editor and connect to an APEX project, a user must proceed with the following steps:
1. From the APEX Editor installation folder (default of C:\APEX\ApexEditor\), double click the APEXEditor.exe executable

program to start the interface.




2. By default, the interface will open with paths specified to the ApexEditor_Example.mdb database provided with the APEX
Editor interface (see image below). Note, these paths to the APEX Project Geodatabase, APEX Parameter Geodatabase,
APEX Soils Database, and APEXExecutable Folder are specified in the APEXEditor.exe.config found in the

C:\APEX\ApexEditor\ folder.
@
APEX Input Files  Run APEX Model  Help

APEX Project Geodatabase
|C MAPEX ApexEditorDatabases ApexEditor_ExampleAp a

APEX Parameter Geodatabase
|C MAPEX ApexEditor Databases ' AP EX mdb a

APEX Soils Database (Required for re-writing tables)
|C:\APEX:ApexEditor\Databases \APEX_US_Scils.mdb & |

APEX Executable Folder

[C\APEX\ApexEditor' ﬂ

Exit Connect to Databases ‘

3. To change the paths to any of the three databases or the APEX Executable folder, click the buttons to the right of each

textbox, then browse to the desired database (see image below).




& APEX Editor

APEX Input Files  Run APEX Model Help
APEX Project Geodatabase
|C:'-_APEX'-ﬁpexEditor'-.Databases'-ﬁpexEditor_ExampIe'-Ap

~ T “ Windows (C:) » APEX » APEX Tests » Testl &) Search Testl yal

Organize » Mew folder - [ 0
UserManual_09012023 Mame Date modified Ty|

Screenshots ApexRasterStore.idb 11/16/2023 8:35 AM Fil

Scenarios 2:55 AM Fil

> Stone Environmental Inc Ternp 023 Eil

~ [l This PC Watershed

5 e Windows (C3) ApexRasterStore.mdb

> e NetDrv-H (\\stone-files2) (H:) Uil

> w= NetDre-l (istone-files2) (1)

File name: |Test1.mdb v| M5 Access (*.mdb)

Open Cancel

4. Once the desired APEX databases are specified, click the Connect to Databases button to initiate the interface database

connections and enable the APEX Input Files, Run APEX Model, and Help menus. A message box will appear to notify




the ser of a successful database connection.

'.0_' Database connections successful.

QK

5. Before running an APEX simulation from an existing ArcAPEX database, it is suggested to write all APEX input files (see

image below). This Write APEX Input Files dialog is accessed from the APEX Input Files menu item.

&

Choose Files to Write

APEX Control
APEX Site
APEX Sailz
APEX Subarea
APEX Herd
APEX Pam
APEX Print
APEX Lwe

Crop

Fertilizer

Pesticide

Tillage

Operation Schedules

Status:

6. Click the Exit button to close the APEX Editor interface. The paths to your most recent APEX project will be saved in the
APEXEditor.exe.config file and used to populate the interface the next time it is opened.

7. Specific details concerning the functionality of APEX Editor are provided in the sections that follow.




APEX Input Files

This menu contains functions to build database files that include information needed to generate default inputs for the APEX model.

The commands on the menu need to be implemented only once for a project. However, if the user modifies the subarea distribution

after building the input database files, these commands must be reprocessed again.

Edit APEX Databases

The Edit APEX Databases selection under the APEX Input Files menu can be used to make input modifications during the model
development and calibration process to the databases containing specific data used for running the model. In this exercise you are

not required to edit any input information.

However, a general procedure is given to familiarize you with the APEX input files and

Choose Database to Edit

Crop

Fertilizer

Festicide

i Tillage

Step 1: Edltlng Databases Operation Schedules
hanthly Weather

1. Select the Edit APEX Databases selection under the APEX Input Files menu. b’*:g:hs'béi"l""’i"d

editing capabilities in APEX Editor.

You will be given a list of options to choose the databases to be edited. Appendix

C provides a listing of input variable descriptions. List of APEX databases
Step 1A: Edit Soils database
1. Select User Soils option, and click OK. The User Soils feature allows the user to add soil data for soils which are not in the
US Soils database provided with the interface. If soils from the US soil database are being used, there is no need to add or

edit soils under User Soils; soil layer data should be edited in the Edit APEX Inputs section which will be described later.




2.

“User Soils Edit” dialog box with a list of abbreviated soil names appears. Click on a soil name to edit the entire soil profile

data or individual soil layer
information.

You can also add a new soll
into the database by clicking
on the ADD NEW button in
the bottom of the “User
Soils Edit” dialog box.

Click SAVE EDITS and then
EXIT after completion of

editing the database.

*'User Soils Edit

ADAMS
ADRIEN
AGAWEAM
AMENIA
AQUENTS
&l GRES
BEACHES
BECKET
BELGRADE
BENSON
BERKSHIRE
BERNARDSTOM
BINGHAMVILLE
BIRDSALL
BLASDELL
BOMOSEEN
BR&TTON
BUCKLAND
BUCKSPORT
BUXTON
CABOT
CANAAN
CARDIGAN
CARLISLE
CASTILE
CHARLES
CHARLTON
CHOCORUA,
CLAVERACK,
COLONEL
COLONIE d

—Soil Component Parameters

SHAM MNLAYERS HYDGRF

[AERAM |2 (D

SOL_ZM [mim) ANION_EXCL [fraction] SOL_CRK [m3/m3

[127 j05 {05

TEXTURE
[SILIwE

—Soill Layer Parameters

Soil Laver:

SOL_Z [mm) SOL_BD [a/ em3] SOL_AMWC [mmdmrm]

{127 |25 0.5

SOL_CEM [ wt] SOL_K [mméhr] CLAY [ wt.]

[53 {400 [5

SILT [% wt.] SEMD [Z wt.] ROCK. [ wit,]

I[=] E3

Add Mew

Cancel Edits

Save Edis

f25 EE

SOL_ALE [fraction] SOL_EC [d5/m]

008 [0

Delete

E xit

Y

Edit Users soil database dialog

Note:

Moving the mouse pointer near an object (text box, radio button etc.,) in any of the edit input dialog box will display a short

description of the parameter contained in the fext box




Step 1B: Edit Pesticide Database 4" Edit Pesitcide Database =10l %]

The APEX pesticide database has been adopted from the GLEAMS Festoe Mame PESTID: - Eclt Pesticide
=] pso. B

model. The database contains the following parameters: 4 = Gancel Edits
PHLS:

o KOC: Source, ARS Pesticide Properties Database o L Se Edlits

Soil half-life: Source, ARS Pesticide Properties Database PWOF: o
Foliar half-life: Source, Willis et al. (1980) =l proe

Delete PCST: Exit
Water solubility: Source, ARS Pesticide Properties Database

Wash-off fraction: Source, Willis and McDowell (1987)

Farameter Detail

To edit the Pesticides database:
1. Select the Pesticides option in the Edit APEX Database list, and
click OK.

The “Edit Pesticides Database” dialog box containing a list of

Edit pesticides database dialog

pesticide names will appear. Click on a pesticide name to view and/or edit the entire pesticide parameters. Click the EDIT
PESTICIDE button to begin editing the pesticide parameters.

You can add a new pesticide into the database by clicking on the ADD button. If an existing pesticide is currently active in the
dialog, then the new pesticide will be initialized with the same parameter values as the current pesticide. You will be prompted
to enter a name for the new pesticide.

To save edits to an existing or new pesticide, click SAVE EDITS.

If you have modified the parameters of a pesticide in your database but you want to return their values back to their original
values, select the pesticide of interest and click the SET DEFAULT button.




6. Click EXIT after completing database edits.

SelectWeather Station

AL GREENSBORO

Step 1C: Edit Weather Database ALHERLN o

AL MOBILE WE AIRPORT
1. Monthly weather parameters have been AL MUSCLE SHOALS Cade
AL OPELIKA,
derived from historical recorded daily gE %é%E%T§E£$E7E

. AP LAKE CHARLES WSO
weather data. Changing the monthly ARCBENTON

Lo . . . AR: CORNING
statistical data will not affect the historical AROMAST e
AR FORDYCE

daily weather records if daily observed o PORT SMITHWE AP

AR JONESEORO
AR MAMMOTH SPRING

data is used in the APEX Editor project. A MORRILTON

Altered monthly weather data and using aig |

m [ Weather Station Parameters
AL FRISCO CITY

wiD:  [17070 STATE: [AL
LON:  [a627 LAT:  [31]58 ELEV: 853 Edit Statian

i Monthly Parameters Cancel Edits
Select Paramster OBhIX - 0
Jan Feh har Apr S Edils
[147 [16.69 [e0.91 [e6.13

SetDefault
Jul Aug Sep Oct

[3372 [331 [3123 Je.13

Exit

Pararmeter Detail

<

Delets

generated weather for the simulation can
be used to simulate simple climate change

scenarios.

Edit Monthly Weather database dialog

Select the User Monthly Weather option in the Edit APEX Database list and click OK.

The “Edit Weather Database” dialog box with a list of weather station names will appear.

Choose a weather station from the list at the left

of the screen. Click the EDIT STATION button on || Note:
the right of the screen. *
Edit the weather station parameters as needed.
To edit monthly parameters, select a parameter

from the drop down menu and then edit the

The Monthly Wind database can be edited in the same manner as
the Monthly Weather database. The monthly wind data refers to
the average monthly wind speed and wind frequency from each of
16 directions. If wind frequency values are not available, they can
be set to O and the model will estimate the frequencies. Average
monthly wind speed, however, is REQUIRED.

monthly parameter values accordingly. A brief




definition/informative description of the parameter will be displayed in the Parameter Detail box at the bottom of the screen.
8. Click SAVE EDITS when all changes have been made to the weather station.
9. Click EXIT to return to the database listing.

Step 1D: Edit Operation Schedules Database
Several operation schedules are included for various crops. | Opsraton Schedules &l Operalors

2:1% CORM GRAIN MED TILL Year\ Operation
. . . 317 S0YBEAMN MED TILL
These operation schedules can be edited or new operation 4PINE TREES ;h?a:; i rows
B:RANGE

schedules can be added. To begin, select “Operation USUMMER PASTURE
Schedules” in the Edit APEX Database screen.

Harvest without kill

Harvest without kill

1
1
1 Harvest without kill
1
1

Harvest without kill

UITE TREES
14INTER WHEAT
15 CORN GRAIN MED TILL1Y ROT =l

Editing an operation Schedule Add | Edit | Delete | Upload | Add Operation | Eclit Operation | Delete Operation

Sawe Edits | Cancel Eclits | Add Year | Deleie Year |

1. Choose an operation schedule to be edited.

[~ Dperation Parameter

2. Click EDIT under the “Operation Schedules” selection v | vertn: | 5 | vt [T L L

LU Selest |—LUN JiE Selest I—st
box. You will notice that the buttons under the o (o o e I

“Management Operations” box have now become active. Iadf; | eelect | L o | seea | =
|

] ) e elen | aMF ORI opva | opv7: |
To add a new operation click ADD OPERATION. e Tom s o | 5 | omva |

Select a “New Operation” type to add. Then select the o seect | o R OWE'

IALIL: Select 1AL Cancel 16,9

Parameter Detail

specific “Operation” to add. Click OK.

The “Operation Parameters” section of the Edit

Operation Schedules screen is now editable. Edit the

0% - Microsoft ... | ] arcAPEX _manual_.. | &4 3 ArcMap ¥ & @| @ ‘? I
Edit Operation Schedules

parameters accordingly and then click OK. The new

operation will then be added to the list of management




Note:

If you ever want to return any APEX database to its original form, you will find tables called cropdefault, pestdefault,

fertdefault, tilldefault, etc. in the APEX.mdb parameters database. You can then, for example, delete the pest table in the
project database and replace it with the pestdefault table by copying the default table and pasting it as the regular table.

‘{." Choose Opereation

MNew Operation

Operation

Flow, cultivate. other

Kill crop

Harvest without kil

Harvest once during simulation wi
Tractar

Flant in rows

Flant with drill

382: GATED FIFE
500: CENTER K

507: IRRIGATION 1 00HP MOTOR.

502: FURROW IRRIGATION
530: AL DRIF IRRIGATION
531w GRMD WATERWELL
533wy CONCRETE DITCH

“." Edit Operation Schedules

~Operation Schedules

rhanagement Operations

4PINE TREES B
504K TREES

BRANGE

7SUMMER PASTURE

BBERMUDA GRASS LAWN 1% ROT
GIMPERVIOUS AREA NG CROP

10FINE TREES

1 1FALLOW

TIMESQOUITE TREES

TIWINTER WHEAT

15.CORN GRAIN MED TILL 1% ROT
1BWATER

17 hd

Year\ Operation
3 Flant in rows

Fertilize

Harvest without kill

Harvest without kill

1
1
1 Harvest without kill
1
1

Harvest without kill

534w GATED FIFE

Add | Edit | Delete | Upload
Sawe Edits |
~Operation Parameters
vear [i Month: |1 Day i B4 Selet |[F00 (CENTERPNMOT SPRINKLER)

LUN. Select IEZ— (Pasture or Range, Good) Jxa Select ID—

AU Seleat |0 B Select |[49 (COASTAL BERMUDA)

IAUF  Selsct |[267  (DRYFERT SPRORTRAILER <7 o
1AM Select [[268  ANMALMANURE DUMP)  oPvi [0 oFve: [0
ISPF. Select |[268  (MANURE SPREADER) oPva: [0 oy [o
ILOF  Selszt |[285  (LoUDFERTAPPLTRAILER OFY3 10 OPvE: |0

1ALIL: Select |[267 (SELF-PROP FERT SPREAD

Parameter Detail

Add Operation | Edit Operation | Delete Operation

AEEIﬁiesticide

Fertilize
Bagging and Ties (cotton) LI

Cancel Edits | Add Year | Delete Year |

Add new operation selection screen

opvr o

oPve: o

operations for the current crop.

Any operation may be edited by selecting that operation

in the “Management Operations” box and clicking EDIT
OPERATION. The Operation Parameters can then be

20x - Microsoft ... | @ArcAPEX?manuaLm "W
Operation Parameters

=Gl

edited accordingly. Click OK to save the edits or
CANCEL to ignore the edits.
An operation may be deleted by selecting the operation and clicking DELETE OPERATION.




8. To add/delete an additional year, click ADD YEAR or DELETE YEAR, respectively.
9. Once all edits have been made, click SAVE EDITS.
10. An operation schedule file can also be uploaded from disk. Click UPLOAD, select the file and click OPEN.

Note:

e If an operation schedule is uploaded, it is wise to view the operation schedule through the interface to make sure all of the
operations are correct. In some instances, if the tillage file (tbITILLCOM or ftill.dat) that was used to create the operation
schedule is not the same as the tillage file in ArcAPEX, discrepancies in tillage equipment numbers can occur causing the
management operations to be read and displayed differently from the original file. If this occurs, the tillage files can be
compared and the differences resolved.

Operation Schedule Name

x|
Enter the new Operation Schedule name (8
character max):

Adding an Operation Schedule
1. To add a new operation schedule based on a previously created
Cancal
schedule, select an operation schedule from the selection list =

and click ADD under the “Operation Schedules” selection box.

Enter an Operation Schedule Name. .
P Operation Schedule Name

Enter an Operation Schedule Description.

The new operation schedule can now be edited as described in Operation Schedule Description

. . . Enter th O tion Schedule d iption:
the Edit an Operation Schedule section above. nierihe new Operation Sehedule description

|C0m—‘."¢'irrter‘."n’|‘neat—50:.’bean Rotation|

Operation Schedule Description




Suggested Parameters to Set for Specific Types of Operations
1. Planting Operation
. JX4 — planter used
. JX5 — tractor used, not required
. JX6 — crop number of crop being planted
. JX7 — (trees only) time from planting to full maturity in years (life of the tree)
. OPV1 — potential heat units required for plant to go from emergence to physiological maturity
OPV5 — plant population; if unknown, may enter zero and model will estimate a plant population that will
result in plant growth to achieve 90% of maximum leaf area index.
. OPV6 — maximum annual N fertilizer applied to crop; this can be set on each crop if automatic fertilizer
is being utilized and more than one crop is being grown and harvested in one year.
. Harvest Operation

. JX4 — harvester used

. JX7 — (tree crops only) time from planting to harvest in years.

a
b. JX6 — crop number of crop being harvested
c
d

. OPV7 —time of operation as fraction of the growing season. For grain crops this usually set to 1.1 or
1.15.
3. Fertilizer Operation
a. JX4 —fertilizer equipment used
b. JX5 — tractor used, not required

c. JX6 — crop number of crop being fertilized




d. JX7 —fertilizer ID number; number of fertilizer being applied
e. OPV1 — Fertilizer application rate
4. lIrrigation Operation

. JX4 —irrigation equipment used

. OPV1 —irrigation volume

a
b. JX6 — crop number of crop being irrigated
c
d

. OPV4 — Runoff volume per volume irrigation applied
. Pesticide Operation
. JX4 — pesticide equipment used
. JX5 — tractor used, not required
. JX6 — crop number of crop chemical is being applied to
. JX7 — pesticide ID number; number of pesticide being applied
. OPV1 — Pesticide application rate
OPV2 — pest control factor; usually set to 1
6. Grazing Operation
a. X4 —grazing operation used
b. JX6 — crop number of crop being grazed
c. OPV1 - stocking rate; number of hectares per head
7. Plowing, Cultivate, or Other Operation
a. X4 —equipment used

b. JX6 — crop number that operation is being applied to




By using a procedure similar to editing the abovementioned databases, the Edit APEX Database option under the APEX Input Files

menu can be used to edit or add information to the crop, fertilizer, and tillage databases.




Define Weather Data

—Weather Generator Data
—Manthly Weather Statistics —honthly Wind Statistics
1. Select the Define Weather Stations button under the APEX & US Database & US Database

Input Files menu. A “Define Weather Inputs” dialog is £ Custom Database € Custom Database

Locations Tahle: Locations Tahle:

opened. This dialog will allow the user to define the input data _| |
|

for rainfall, temperature and other weather data. For weather

data, you have the option of simulating the data in the model

or reading from data tables. If no observed weather data is ~Ohsenved Weather Data

available, information can be simulated using a weather Choose Observed Inputs
" Ohserved Precipitation ™ ObservedWind Speed

generator based on the data from 1112 weather stations  Obssrved Temperature  Obsarved Salar Padiation

around the US, stored in a database or custom weather data I Obsenved Fealtive Humidity

can be input through a database table. The weather generator T il

data must be defined before you can continue to define the

other data, like observed precipitation and temperature. Canecal |

Select the “US Database” option for Weather Generator Data
for both the Monthly Weather Statistics and the Monthly Wind

Statistics.

Status:

Define weather inputs dialog

Under “Observed Weather Data” the user is allowed to select the observed weather inputs. Any parameters which are not

selected will be generated by the model. For this example, select “Observed Precipitation” and “Observed Temperature”.

After at least one Observed Input is selected, the Locations Table will become active. Click on the El button to select the
Weather station list text file. In this case it can be found in “...\Databases\ExampleApexX\WDLSTCOM.TXT”. Click OK. The




program will then calculate the closest monthly weather stations for each of the subareas. A dialog box will appear when this

has been completed.

Write Default Inputs

Select Write Default Inputs under APEX Input Files. A “Write &  Write Default Inputs M

Default Inputs” dialog will open. The user can choose to only write
Choose Input Files to Write

certain input files or write all the input files by clicking the SELECT
APEXCONT

ALL button. Once the desired input files have been selected click
OK. In order for APEX to function properly, all default input files

must be written at some point during the simulation setup. For this

example, select all files to be written. Select All

APEXPRNT oK
APEXPARAM
LWE Exit

Status:

Write Default Inputs dialog




Edit APEX Inputs

& Edit APEX Inputs | = ':'-

1. Select Edit APEX Inputs under APEX Input Files. An “Edit APEX Inputs” dialog Choose Input Table to Edit

APEX Contral
APEX Site

Another screen will open and the user will be able to edit the input table iﬁg ai';';fea

accordingly. To begin editing the table, click the EDIT button at the bottom right of igg Eﬂlﬂ:
N

the screen. After edits have been made, click the SAVE EDITS button and EXIT. igg Eﬁ:lg

will open. To edit an input table, select the input table name and click OK.

APEX Control ) )
Edit APEX Inputs dialog

The APEX Control file contains variables that “control” the simulation. The @ Er——

Line 1 [Line 2 [ Line 3 [ Line 4 [ Line 5 [ Line 6 |

duration of the simulation and the beginning year of the simulation are set here.

NBYR: [41 R: [1956 mo: 1
D& [1 IPD: 1 NGN: [¢

APEX is made up a large number of equations for various functions and

1GH: [0 1GSD: [0 PR [

IET: [0 1sci: [l me: [4

operations that have been developed by scientists across the world. Within the

I5TA [0 1HUS: [0 NVCN: [4

INFL: [0 Mask. [0 IERT: [0

control table, the user has options for choosing various equations or routines

L= NUPC: |1

for these different functions. Some of these options include equations for water

erosion, PET, and runoff estimation.

Parameter Detail

APEX Site
The APEX Site file contains information about the site including latitude, et o (PO i e 1 spety ey, oty o sl ot it oot i bl dcrbig s

condtions. Annual printouts miimize output volume and may be seful for some long+em simulations. Monthly outputs enable the
userto evaluate model performancs within the growing season orto examine seasonalty of runoff, erosion, and other processes
more closely than with annual printouts. Morthly autpts are nemally cbiained in shert-tem (1-10 year) smulations and are

longitude, elevation, CO, concentration, and weather stations. It is NOt reqQUIred | raic e Mnecelicuis Dei e s sso s e moce g s compaterr i deaod aermerts

data. To obtain the desired type of output, IPD can be set to values from 1to 9, a5 described below
to be edited.

Control Table editor




APEX Subarea

The Subarea file brings together management, soils, weather and hydrologic
routing. Within the Subarea file, the user specifies the land management for
each subarea including tillage, reservoirs, fertilization, irrigation, manure
application and grazing. The user can also specify the percentage of urban
cover that is within the subarea. Buffer strips can also be identified within the

subarea. The subarea geometry including field area, channel lengths, depths

(%] Edit APEX SubArea

_I:I-

SITE:  [Outet 12 v]

Lu: [sPas

| TmeE: |

Sublvea D

| | Edit Sublires

Sham: [TX633

| iPs: [0 |

2
3
4
5
6

sno: [o

| Pec: n

‘ Exit

Management | Upland | Channel | Reservoir/

| migation | Fettization | Manure | Grazing | Exension |

10PS: | Select| [7 ] (SUMMER PASTURE)
1ove; | Select
e

DTH: | Select (TX4182.0LY)

Luns; [ St 0]
e ]
me 0]

Parameter Detail

and slopes and stream dimensions are also defined in the subarea file. The

subarea geometry is derived from the DEM. These parameters can,

%] Edit APEX SubArea

15A0: [0 | ecor [0

UREBF: [0 | errL o

[=TEB however, be edited. The user is also

LU [SPAS TITLE:

ceea I0: | . wrs |3 WCH: |0

Cancel Edis

Sna: [THE3 PTS: [0

able to parameterize automatic Subarea editor

Saree Bty

irrigation allowing the model to
irrigate the field according to the specifications outlined. The same is true for
fertilization. If the subarea is to be grazed, the user can specify which herd or herds

are eligible to graze on the particular subarea as well as set grazing limits for each
herd.

The EXTENSION tab can be used to efficiently make changes to subareas with

identical management, irrigation, fertilization, etc. The Extension tab allows the user
Extension tab in subarea editor to extend any changes made from the last SAVE EDITS to any of the other

subareas within the watershed. The extension can be made based on land use or
by subarea number.




APEX Herd

The herd file editor allows the user to define herds and the characteristics such

& Edit APEX Herd Data

Herd Owner Herd Number

as grazing rate, herd size and type and amount of manure production for each
herd.

Herd Data

1DON: [T

NCOW. 0

IDMU: Edit Herd
FFED:

GZRT:

DUME:

VURN:

Parameter Detail

Edit Watershed Soils Data

Herd file editor

APEX Soils
The APEX soils editor is unique from the User Soils editor previously

covered in that it allows for more detailed soil data input. The soils data

edited here is specifically associated with the soils that are assigned to the

subareas included in the current APEX Editor project.

APEX soils editor




APEX Print

The APEX Print editor allows for the user to select the print file which the APEX model that defined which output files and
parameters will be printed for the current APEX project. The following tabs contain output parameters that can be specified
for printing, the definitions of which are specified under the “Parameter Detail” textbox:

o KA for specifying accumulated and average values & Edit Print File ==

JC for specifying concentration variables e e Jo Jo fuo ]

Choose KA Output Variable K& Output Variable

KS for specifying monthly state variable T

KD for specifying daily output variables

KY for specifying annual output variables

S Edit Print File = | = -

[ka [ic [ks [kD [kr | KL |

Choose Output File KFL: Output File

Parameter Detail
I?ﬂgL - gHg PRK: Percolation below the root zone
sus | SWT Cave Cdits
ASA = SA0
SWT RCH
DPS Exit
MSA
AWP
DHY
WSS
SAD

APEX Print editor, output variables
o
APEXBUFOUT
MWS
DWS

— The last tab in the “Edit Print File” interface allows specification of the output
Parameter Detail == S

5US: SUBAREA SUMMARY FILE

files to print. As with the tabs that control which output variables to print, this

tab allows users to preview a description of the output file under the
“Parameter Detail” textbox.

APEX Print editor, output files




APEX Param etel’s (Parm) %] Edit Parameter File Data

PARM 1-40 | PARM 41-79 | PARM 81110 | Cost Paremeters |

The APEX Parameters editor allows users to modify the b i3 et @ | P21 [@ | bt [G3

values in the APEX “Parm” file. As noted in the APEX User’s F2 [2 | 2 | F22 [ots  re

Py [075 | P13 | P23 [00032 | P23 |25

Manual (Steglich et al., 2019), the parameters in the “Parm” - [o5 | Pa | P2e: [0 | P2 [us

;0.5 P15: P25 |0 P35 |1
file are very sensitive and thus, these values should not : :m } Pi6 : F26: :rms } P :u.nm
typically be changed without first consulting the model :?555 } :s : E; :?: } Eig :?Z Cance Esis |
designer. The “S-curve” parameters in in the “Parn” file are not | . :?5 } ZZ : zz ::mm } :,Z :E:
available for editing through the APEX Editor interface. A —

P2ot gowth<olstenh [Fange s o 1-2) Normaly 1. 15am(Z<1 2. Se 0 1510 mimz so sengih consian o ot gro

description of each parameter is provided in the “Parameter Setting Pam(2):2 simnafes o oot gowth sress. (s0k. 516)

Details” section of the user interface and also includes the

value range associated with each parameter.
S Edit LWE Parameter File Data APEX Parameter (Parm) file editor

Wind Erosion Parameters

LWE_IDAT: p_factor: LWE_IMND: [1

20: mE ] e LWE_IPLT:

A E T LWE_HT- APEX Landscape Wind Erosion (LWE)

P e The APEX Landscape Wind Erosion (LWE) inputs can be edited

i rosen B Fles S ‘ | ‘ by choosing “APEX LWE” from the Edit APEX Inputs dialog.
|

R — i dalyobe: [ _dob_obe 4 These inputs apply to all subareas and allow for a more flexible

gap_data_distribution: jap_data_distribution.dat
T
soil_psd_parms: soil_psd_parms dat

Parameter Detail
z0:Roughness lengthimeters)

specification of wind erosion processes. Specification of LWE

inputs is optional.

APEX Landscape Wind Erosion (LWE) file editor




Write APEX Input Files

After changes have been made to any of the APEX database files, the files must be & Write APEX Input Files| = | 8 [T

rewritten for the changes to take effect. Select Write APEX Input Files under APEX Choose Files to Write
APEX Cortrol
Input Files. A “Write APEX Input Files” dialog will open. To rewrite an input table, igggﬁﬁ N

Qs
select the input table name and click OK. To select several tables, hold down the iggaﬁrﬁa

=

Control key and select the desired tables. To rewrite all of the input tables, click AEE Fam

SELECT ALL and then OK. APEX Lwe Select Al

Crop

Fertilizer

Pesticide

Tillage

Cperation Schedules

Status:

Write APEX Input Files dialog




Run APEX Model

Before making any further refinements to our model parameterization, let’s take some time to make our first APEX run using the

default parameterization. This will give us the opportunity to use the functionality in the Run APEX Model menu. The Run APEX
Model menu contains commands that setup, run, and save APEX simulations. To build APEX input files and run the simulation,

proceed as follows:

Step 1: Rebuild default input files

You have likely modified the default APEX input files while setting up your run files. To make certain these changes have been
incorporated into the model format, go to the APEX Input Files menu and choose Write APEX Input Files. Select all the files and

rewrite them.

Step 2: Setup data and Run APEX

1. Select the Make APEX Model Run command under the Run APEX Model menu . It will open a dialog box that will allow you
to set up the data for APEX simulation. Choose the “Debug” or “Release” executable (normally, choose “Release”, unless
you need messages to help diagnose a model error).

|
APEX InpuUt Files w  |RLN APEX Model

Make APEX Madel Run
Save APEX Model Cufput
Run APEX Model Selection menu Set Default Simulation




& Run APEX Model - [ O -

APEX Runs
ASTH ISIT [WPHM [WHD ISUB 1S0L

MSITDDM.SIT 0 0 SUBDD14... D

Define APEX Run
ASTN: |TestRun1 | hamD: [4762

ISIT:  [SITO014.5IT v| Isue: |SUB0014.5UB Run APEX

[wWPN: 17911 W | [S0L: |3 Exit

() Rlun APEX Debug Executable ) Run APEX Release Executable
Parameter Detail

ASTM:Run name and/or #number (provides a unique id for each run so that output files are not wiitten owver)

Run APEX simulation dialog




2. Since you have already set up the site file, and the weather and soil files were assigned to the subareas in previous steps,
there is no need to redefine the APEX run. The run that is listed under APEX Runs already contains all of the correct files so

you can proceed to making the simulation.

3. To run the APEX run(s) in the “APEX Runs” box, click RUN APEX.

Step 3: Saving APEX Output S APEX Output | =B [

Read APEX Output
Check Output Files to Import:

1. From the Run APEX Model menu, choose Save APEX Model Output. The [] Sub-area { sa0) [] Reach (.rch)

dialog shown will appear. This d|alog [] Annual Subarea (.asa) [ | Annual Watershed (.aws)

E DD ArcAPEX allows you to import APEX output files L R

2 ArcSWATHep . [] Daily Subarez (.sad) [] Daily Watershed [.dws)
(2 Databases into an Access database.
= |2 Example 1 [] Daily Hydrology (.dhy)  [] Subarea Summary (.sus)

= ) aPEX_Demo . Select the desired files to import (10 of _
|23 ApexRasterStore.idb . Select All Unselect Al AlF'mEF;(OS F”esnt:;b
B 3 Seenarios the most commonly used output files ek

= Default . . o
= & soen are available). Note, these files must be Save APEX Simiation
Save current simulation as: (e.g., Sim1)

=i specified in the APEX Print file to be || |

D) Txtnout available for importing. Click the Import

2 5een Files to APEXOutput.mdb button. The
|Z) TablesIn .
) Tablesout text files produced by the APEX model APEX Output dialog

|20 TeetInout

will now be imported to an MS Access,

which is created is in the project directory\Scenarios\Default\TablesOut.

Output folder structure

3. Finally, the user can save a copy of the simulation by entering a name for the




simulation and clicking Save Simulation. When we save a simulation, the interface creates a copy of the contents from the

Scenarios\Default\ folder and saves it in a folder with the name specified. The figure above shows the directory structure.
The contents of the folders are:
e Scen: empty
o TablesIn: APEX project geodatabase copied from top-level APEX project folder. This database contains a snapshot of all
your input files for the model run. If you ever need to go back to this run, simply replace the current APEX project
geodatabase with the one in this folder.
TablesOut: Contains the Access database with the imported output tables.
TxtInOut: Contains all the APEX ASCII input and output files used for the current model run. The APEX1501.exe

executable can be run from this folder from the DOS command line.

Step 4: View APEX Output
We will now look at the contents of the APEX output database, extract the output of monthly streamflow, transported nitrates and
transported mineral phosphorus for subarea 14 since it is the final subarea of the watershed.
1. Open up the Access database called APEXOutput.mdb found in the \Test1\TablesOut folder. You will find the following:
¢ If you selected to import the .rch and.sub output tables from the model outputs, you will find these tables in the
APEXPutput.mdb database
2. We will now create an Access query to extract the monthly streamflow, transported nitrates and transported mineral
phosphorus for the outlet of our watershed.
o Create a new query in your database.

e Add the rch table to the query in design view.




Add the SAID, YEAR, TIME, NO30Okg, OPOkg, and WYLOm3_s fields to the query design view.
Filter the SAID field based on the outlet subarea (14) in the watershed and sort the query by the YEAR and TIME

fields. When complete, your query will look similar to what is shown below.

grynvonthlyFlowOut @ Select Query

YEAR. NO3Ckg
rch rch
Ascending

Criteria;
or:

Access query for monthly flows and nitrate

3. Next, export your gryMonthlyFlowOut query to an Excel spreadsheet.
¢ Right-click the query name in Access and choose Export.
o Select a location to save the file, select Microsoft Excel as the file type and provide a name for the spreadsheet on the
file system and click EXPORT.
4. View the monthly flows as an Excel chart.

e Open up your new spreadsheet of monthly flows




o To simplify the chart we will only look at years 1994-1996 for each of the output variables. Create a new chart to view

your monthly transported nitrate, phosphorus, and total water yield simulations

Transported Nitrates (NO30)

@ Transported Nitrates (NO30)

Nitrates (kg)

Lalde 1 i

=]
T T T T T T T T T T T T T

I"II-I
13 15 17 19 21 23 25 27 29 31 33 35

Month

Excel chart of monthly transported nitrates, 1994-1996




Transported Mineral Phosphorus (QPO)

@ Transported Mineral Phosphorus (QPO)

Phosphorus (kg)

Lo HHH 1| HHHHHHH

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
Month

Excel chart of monthly transported phosphorus, 1994-1996



Water Yield Outflow (WYLO)
@ Water Yield Outflow (WYLO)

N
o

N
()]

-
o

o

Water Yield (m®/s)

o

L n ]

13 15 17 19 21 23 25 27 29 31 33 35
Month

Excel chart of monthly water yield, 1994-1996




Example Exercise: Case Studies

In this section we will be creating five case study scenarios demonstrating some of the major functions of APEX. In each

case study, the necessary variables to accomplish the simulation will be illustrated.

Case Study 1. Simple Corn/Soybean rotation across the entire watershed using automatic irrigation and fertilization.

Case Study 2. Case study 1 with a grassed buffer strip added to the several subareas.

Case Study 3. Feedlot subarea near center of watershed in which the manure will be scraped and sent to the stock
pile (hauled to an off-farm site).

Case Study 4. Feedlot subarea near center of watershed in which the solid manure will be applied to 4 subareas in
the watershed, and the liquid manure will be applied to 1 subarea in the watershed. This scenario will
include a lagoon for the liquid manure storage.

Case Study 5. Urban areas will be added to two of the subareas.




Case Study 1: Simple Corn/Soybean rotation across the entire watershed using automatic

irrigation and fertilization.

' APEX Subarea Definition =l 3

Subarea Definttion Options

Confirm the land use of ALL subareas to be CORN * Dominant Land Use, Dominant Soil, Dominant Slape

" Darminant Land Use/Soil/Slape Combination

using the User Defined option. € User Defined

e In all cases the soil and slope will remain as

—User-Defined Subarea
Subarea

Define the weather stations using the US database X - |

.. . Land Use Soils Slope
and select the Observed Precipitation and lcoRN Frxe33 01

the default setting.

Observed Temperature for daily weather.
GIS Land Use Data GIS Soils Data GIS Slope Data

SPAS1116 ha TXB33: 1260 ha 0-1:700 ha
EMGE: 214 ha THB20:112 ha 1-8933:677 ha
(...Databases\ExampleApex\WDLSTCOM.txt OAK:37 ha

] ) ) ) CORM:10 ha
Next we will edit the Operation Schedules in order Choose Other

Select the weather list location

to add a Corn/Soybean 2-year rotation.
e Select Edit APEX Databases under the APEX Update Subarea

Input Files menu.

Select Operation Schedules and click OK

Here we will add a soybean crop to an existing  Subarea definition by User Defined method
corn schedule. Select the “1Y CORN GRAIN
MED TILL” operation schedule and click ADD.




Enter “CRNSOY2Y” for the Operation
Schedule name.

Enter “CORN GRAIN-SOYBEAN 2 Y” for
the Operation Schedule description.
Select the new Operation Schedule from
the list and click EDIT. Figure to the right
illustrates the next few steps.

Click ADD YEAR.

Delete the FERTILIZE operation in the first
and second year. We will be applying
fertilizer automatically.

Edit the year-1 “Plant in rows” operation.
- Change OPV1 (Potential heat units) to
2000

- Change IAUI (automatic irrigation
equipment to use) to 500 Comment:

OPVS5 is the plant population. If you

%" Edit Operation Schedules

~Operation Schedules tdanagement Operations

4FINE TREES af ‘ear| Operation

50AK TREES

BERANGE Flant in rows

TEUMMER PASTURE Flow, cultivate, other

SEERMUDA GRASS LAWK 1Y ROT F—— "
JIMPERVIOUS AREA MO CROP oW, cultivate, other

10:FINE TREES

1TFALLOWY

12.COASTAL BERM 1% BOT HAY Kill crap

13MESOUITE TREES Flow, cultivate, other

TAWINTER WHEAT
1BCORM GRAIN MED TILL 1% ROT

1EWATER

]
4
4
B
Harvest without kil ]
9
4
4
4
a

3 Flow, cultivate, other
2 Flant in rovs
I

=] Wi smte ol

Add | Edit | Delelel Upload Add Cperation |

Edit Operatian |

Delete Operation

Sane Edits | Cancel Edits | Add Yesar, | Delete Year

~Operation Parameters

Year: |2 Manth |4 Day: |5

LUM: Select | [4 (Row Crops, Contoured, Poor)

Ll Select | [0 J+b:

Select || (SOVBEANS)
IALIF: Select |251 (DRY FERT SPROR TRAILER  JX7. 0

—

Jd Select ||180 (FIELD CULTIATOR 36FT)
JH5: Select IEW— (TRACTOR 24D 175 HP DIESEL)

AMF- Salect | 260 (AMIMAL MANURE DUMP)  OPV1

oFva [0

arv7: fo

ISPF oPvs: [0

Select | 266 [MANURE SPREADER) QFe

apve: [0

ILGF: oPve: [0

Select | 265 (LQUDFERT APPLTRAILER OFY3
Select | 267 (SELF-PROP FERT SPREAD

IALIL

Cancel | 0].9

Farameter Detail

Editing the new operation schedule

know the value, enter it; otherwise, the model will calculate it.

Edit the year-2 “Plant in rows” operation.

- Change OPV1 to 2000

Edit each of the YEAR 2 operations and change the JX6 parameter in the “Operation Parameters” box to

Soybeans which is crop number 1




[« Edit APEX SubArea = [ = -

SITE:  [Outlet 14 LU: [CORN | TiTLE: |

e Click SAVE EDITS under the Operation

Schedules list and exit from editing the APEX SubdvealD: [] nes: |2 | mew <] [Comtow |

Shan: [TX633 | pTs: |
sno: [0 | PeC: |
Since we have changed the Operation Schedules, SORDER: smo: o]

Management | Upland IChanneI I Reservoir/ Groundwater I Imigation I Fertilization | Manure IGrazing I Extension ‘

10PS: 23| ( Com Grain-Soybean 2¥)
APEX Input Files menu choose Write Default o

Inputs, select all of the files and click OK. L p_]
IWTH: (TX4182.DLY)
Under the APEX Input Files menu choose Edit LS. L]

APEX Inputs we 0] 1s80: [0 | ecor o

Parameter Detail

databases.

we need to rewrite these changes. Under the

Choose APEX Subarea.

Edit the subarea file and make the following

changes for each subarea (For a shortcut, edit the

following parameters for one subarea and then
click the EXTENSION tab and select Select by
Land Use. Choose CORN and then save edits.)

Editing Subarea Management parameters

e Management
o IOPS = CORN GRAIN-SOYBEAN 2 Y
0 LUNS=3

e Irrigation — we will set up the model to automatically irrigate the crops
0 IRR =1 (sprinkler irrigation)

o IRI = (1 day irrigation interval)




BIR = -100 mm (this will tell the model to irrigate when the soil has dried down 100
millimeters.)
EFI = 0.1 (10% of the water applied as irrigation will be lost to runoff)
VIMX = 609.6 mm (maximum annual volume of irrigation available for application)
ARMN = 25.4 mm (minimum application amount per application)
ARMX = 63.5 mm (maximum application amount per application)
Fertilization - we will set up the model to automatically fertilize the crops (Figure 58)
o IDF4 = 37 (this sets the fertilizer that will be used for automatically fertilizing the crops)
FMX = 250 kg/ha (maximum annual amount of fertilizer available for application)
IFA = 30 days (fertilization interval)
BFT = 0.9 (this will tell the model to fertilize when the crop reaches 10% nitrogen stress)
FNP4 = 50 (this sets the amount of fertilizer that is applied each time an application is
needed)
8. Under the APEX Input Files menu choose Write APEX Input Files, select all of the files and click OK.
9. Under the Run APEX Model menu choose Make APEX Model Run.
10. Select the run in the menu and click RUN APEX.
11. Under the Run APEX Model menu choose Save APEX Model Output.
12. Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 1




<) Edit APEX SubArea & Edit APEX SubArea B
STE: . [CoRn TITLE: SITE:  [Outlet 14 LU: [coRN | TmLE: |
wes 3] wew Cancel Edits Subhres D nes: 2 | e Y] [Carce B

SNAM: T Snam: [TX633 | IPTS:

|
sno: [0 | PEC: |
SORDER: s100: SORDER: T

| Management | Upland | Channel | Reservoir/ Gmundwater| Imigation | Fertilization I Manure | Grazing | Extension | | Management | Upland | Channel | Reservoir/ Gmundwaterl Imigation | Fertilization ||'l"|an|.|re I Grazing | Extension |

NIRR: BIR: IDF1: L] FMx: BFT
o - IDF2: L ] Pafl ] N UN—
IDF2: (18-46-00)

IDF5: o]

IDF6: L ]

Subdrez ID:

Save Edits

SNO: PEC:

£

EGE mI_.
m >

o L mI_.
>

£

IRRS:

IRRW:

Parameter Detail Parameter Detail

S - ; IFA: Minimum fertilizer application interval for auto option (cols. 3-12)

WIM¥:Maximum annual imigation volume  (cols. 17-24) ) - Y - ) ) -

This is the maximum imgation volume allowed each yearin mm. K several crops are grown in one year, the first crop's Ih's 9;315 tbhe nurn;er of drdalm bﬁﬁee;;rﬁomatllc fed':'":amn Zr'ents. Fertilzation wil not occur urti the minimum number of
needs will be supplied as needed and any remaining water will be applied as needed to the next crop. I all of the water ays nas been met regardless 1 ine 35 already been met.
allocated by VIMX is used on the first crop. the second crop will not receive any imigation. This also applies to manual

imgation. Once the amount of imgation applied equals VIMX, then no additional imigation will be applied, regardless f it's
manually or automatically applied.

”

Editing Subarea Irrigation parameters Editing Subarea Fertilization parameters




Case Study 2: Case study 1 with a grassed buffer strip added to the several subareas.

We will modify some of the input files which we setup for Case Study 1. In this case study buffer strips (exact

location in subarea is unknown) will be added to several S Edit APEX SubArea

SITE:  [Outlet 14 LU: [coRN | TmLE:

subareas. These buffer strips are assumed to have a

Subirea ID: INPS: |3 | wven: Cancel Edits

grass cover such as coastal bermuda grass.

SNAM: [TX633 | iprs:

Save Edits

sno: [o | Pec:

Under the APEX Input Files menu choose | “™* |

Management | Upland I Channel | Reservoir/ Groundwater I Imigation | Fertilization | Manure | Grazing | Extension |

Edit APEX Inputs. (o e Spean 2

e Choose APEX Subarea oW

II: EI
IWTH: (TX4182.0L)
changes for SUBAREA 2, 8, 10, and 13 LUNS. L]

SUBAREA 2 we 0] Isa0: [0 | BcoF:[025
e 0] UREF: [0 | errL [0

Parameter Detail

o Edit the subarea file and make the following

e Management
o BCOF = 0.25 (this states that
25% of subarea 2 is controlled

by buffers)
BFFL = 10 m (this is the Editing buffer strips in Subarea

cumulative distance the water

must travel across all buffers in the subarea.




SUBAREA 8
¢ Management
o BCOF=0.15
o BFFL=20m
SUBAREA 10
¢ Management
o BCOF =0.30
o BFFL=10m
SUBAREA 13
e Management
o BCOF =10.30
o BFFL=15m

2. Under the APEX Input Files menu choose Write APEX Input Files, select all of the files and click OK.
3. Under the Run APEX Model menu choose Make APEX Model Run.

e Select the run in the menu and click RUN APEX.
4. Under the Run APEX Model menu choose Save APEX Model Output.

e Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 2




Case Study 3: Feedlot subarea near center of watershed in which the manure will be scraped

and sent to the stock pile (hauled to an off-farm site).

1. Define the subareas using the User Defined option @ rpexsubarea D“Eﬁ"@‘-tgl._élér

e In all cases the soil and slope will remain as the default Subarea Definition Options
Dominant Land Use, Dominant Soil, Dominant Sloy
Setting and the Iand use WI" remain CORN EXCEPT for Dominan: Land Llse.-'SoiIa'SIop; Combination e
SUBAREA 11 in which the land use will be changed to & Hser Definec

Range (RNGE)). User-Defined Subarea

Subarea

Next we will edit the Operation Schedules in order to add a 11 M

Land Use Soils Slope
Fallow Feedlot Area. RNGE TX620 0-9939

o Select Edit APEX Databases under the APEX Input eI e GIS Slope Data

. SPAS:2165 ha TH620:2127 ha (-9555:3941 ha
Files menu. TX357:893 ha
QAR 788 ha TXE15:554 ha

Select Operation Schedules and click OK CoRN1S0ha TX633:327ha
Select the “FALLOW?” operation schedule and click

ADD. Update Subarea
Enter “FEEDLOT” for the Operation Schedule name.

Enter “FEEDLOT AREA” for the Operation Schedule

description.

Exit

Select the new Operation Schedule from the list and Editing subarea definition for feedlot area.

click EDIT. Figure 61 illustrates the next few steps.




Click ADD OPERATION
1,‘ Edit Operation Schedules
® Add a “Scrape manure from penS” [~ Operation Schedules hanagement Operations
5:0AK TREES ‘Yaar| Operation
and select MANURE SCRAPER. e jH
1

8BERMUDA GRASS LAWN 17 ROT Plant with drill

FIMPERVIOUS AREA NO CROP

Make certain the IAMF variable on 10PINE TREES

11:FALLOW
12:COASTAL BERM 1Y ROT HAY

the left is set to #268 ANIMAL AT EA WHEAT

15:CORMN GRAIN MED TILL 1Y ROT

MAN U RE DU M P 1$\évégNEFG‘RAWSOYBEAN 2
Click SAVE EDITS under the Operation Add | Edit | Delete | Upload Add|Dperatian | Edit Operation | Delete Dperation

Save Edits | Cancel Edits | A Year | Deletz Year |

Schedules list and exit from editing the

—Operation Parameters

APEX databases. vear: | Month: | e |

. - LU Select ||— LUM S5 Select l— S5
3. Under the APEX Input Files menu choose Edit o o — o o | 50

APEX |nputs mUF seee | lAUF e |

IatdF | seleot [ IAMF OFW1 orv4: | orv7: |
e Choose APEX Control B e o o |

o Set MSCP =60 days (this will nar: seert [ wor e e

IALIL Select I 1AL Cancel 0] |

Farameter Detail

scraping) =

set the interval for manure

o Save the edits and exit from
the Control table
Choose APEX Subarea

Edit the subarea11 file and make the following changes

Adding new feedlot area operation schedule.

¢ Management
o IOPS = Feedlot Area




o Il =1 (this sets which herd will occupy the feedlot area)
0 LUNS =1
» Save Edits

Herd Owner Herd Humber

e Choose APEX Herd and edit Herd #1 I [
o NCOW =150 T T
o IDMU =6 (D-FRESH) ot e

IDON: 1

o FFED = 0.8 (the animals will be in the feedlot area

NCOW: 150

80% of the day and will be grazing 20% of the day) O =
DUMP = 9.3 (amount of solid manure produced per - u::d:

day) VURN: 40

Parameter Detail

VU RN = 40 (a m o u nt Of I iq u id m a n u re p rOd u Ced pe r 'FFEE[;fhm;?;rét\cgndglytIhZ::E?:m}atth:;rgaledo‘ii;sﬁz%ﬁ:fN is in the feeding area and net grazing on pasture i

day)

Save the edits and exit from the Herd table Editing Herd file

Under the APEX Input Files menu choose Write APEX Input Files, select all of the files and click OK.
Under the Run APEX Model menu choose Make APEX Model Run.

Select the run in the menu and click RUN APEX.

Under the Run APEX Model menu choose Save APEX Model Output.

Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 3




Case Study 4: Feedlot subarea near center of watershed in which the solid manure will be

applied to 4 subareas in the watershed, and the liquid manure will be applied to 1 subarea in

the watershed. This scenario will include a lagoon for the liquid manure storage.

1. Under the APEX Input Files menu choose Edit APEX Inputs
e Choose APEX Control and make certain the following parameters are set as stated.
o Set MSCP =60 days
0 Save the edits and exit from the Control table
e Choose APEX Subarea
o Edit the subarea 11 file and make certain the following parameters are set as stated.
e Management
o IOPS = (Feedlot Area)
o li=1
0 LUNS =1
e Manure
o DALG =0.5 (Fraction of Subarea Controlled by lagoon)
VLGN = 0.7 (normal lagoon volume as fraction of Maximum lagoon volume)
COWW = 0.15 (lagoon input from wash water)
DDLG =10 (time to reduce lagoon storage from max to normal)

SOLQ = 0.1 (ratio of liquid to total manure applied in this feedlot subarea)




o Save Edits
o Edit the SUBAREA 4 file and make certain the following parameters are set as stated. This subarea will
be RECEIVING the LIQUID MANURE from the feedlot area.

e Management

o IAPL = (- 11) (area from which manure is coming. (-) if liquid manure; (+) if solid

manure)
e Fertilization
o IDF1 =10 (Dairy — Liquid Lagoon)
e lIrrigation
0 IRR =4 (lagoon)
o Save Edits
o Edit the SUBAREA13 file and make certain the following parameters are set as stated. This subarea will
be RECEIVING the SOLID MANURE from the feedlot area.
¢ Management
o IAPL =11
e Fertilization
o IDF2 =6 (Dairy — Fresh)
e Manure
0 FNP2 =4000 kg/ha (application rate of manure)

o Save Edits




o Edit the SUBAREA 7 file and make certain the following parameters are set as stated. This subarea will

be RECEIVING the SOLID MANURE from the feedlot area.
¢ Management
o IAPL =11
Fertilization
o IDF2 =6 (Dairy — Fresh)
Manure
o FNP2=4000
o Save Edits
o Edit the SUBAREA10 file and make certain the following parameters are set as stated. This subarea will
be RECEIVING the SOLID MANURE from the feedlot area.
¢ Management
o IAPL=11
Fertilization
o IDF2 =6 (Dairy — Fresh)
Manure
o FNP2=4000
o Save Edits




o Edit the SUBAREA 14 file and make certain the following parameters are set as stated. This subarea will
be RECEIVING the SOLID MANURE from the feedlot area.
¢ Management
o IAPL =11
Fertilization
o IDF2 =6 (Dairy — Fresh)
Manure
o FNP2=4000

o Save Edits

Under the APEX Input Files menu choose Write APEX Input Files, select all of the files and click OK.

Under the Run APEX Model menu choose Make APEX Model Run.

Select the run in the menu and click RUN APEX.

Under the Run APEX Model menu choose Save APEX Model Output.

Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 4




Case Study 5: Urban areas will be added to two of the subareas.

The exact locations of the urban areas which are being added to the two subareas are unknown. The model will

treat the area designated as urban as having an IMPERVIOUS land use. This will increase runoff and reduce evaporation

from the soil.

1. Under the APEX Input Files menu choose Edit APEX Inputs

= Choose APEX Subarea
Edit the SUBAREA 2 file and make certain the following parameters are set as stated.

e Management
o0 URBF = 0.75 (Percent of subarea that is controlled by urban area)

Edit the SUBAREA 9 file and make certain the following parameters are set as stated.

e Management
0o URBF =0.45

Under the APEX Input Files menu choose Write APEX Input Files, select all of the files and click OK.
Under the Run APEX Model menu choose Make APEX Model Run.

Select the run in the menu and click RUN APEX.
Under the Run APEX Model menu choose Save APEX Model Output.
Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 5




Appendix A: Creating Weather Stations for Use with APEX Editor

|E) Fle Edt Wiew Insert Format Tools Dats Window Help Acrobat

Weather data must be organized in the following
specific order: YEAR, MONTH, DAY, SOLAR DS E[SRY| b &[0 8l 4| - B2
RADIATION, MAXIMUM TEMPERATURE, MINIMUM mA T
TEMPERATURE, PRECIPITATION, RELATIVE - -
HUMIDITY, and WIND SPEED. See Figure to the

right for an example. Only the underlined weather

2002 246 46 052
2002 24.3 46 05
2002 239 42 075
2002 238 45 072
2002 24.3 49 066
2002 225 063
2002 19.58 095
2002 205 097
2002 24.3 03
2002 225 076
2002 246 065
2002 243 065
2002 239 052
2002 238 0.5
2002 243 075
2002 235 072
2002 207 093
2002 247 075
2002 245 072

ERRERREERE

=]

oo

variables are required. If the remaining variables are

=

o

=

not available, a blank column should be left.
¢ YEAR should be a four-digit number.
e MONTH and DAY can be one- or two-digit
numbers.
SOLAR RADIATION units can be either |3 umsmenmnrs a - ﬁ
MJ/m? or langleys. - s sEeRMEmeassnas -
MAXIMUM and MINIMUM Example Excel weather file.
TEMPERATURE are °C.
PRECIPITATION units can be either inches or millimeters
RELATIVE HUMIDITY should be expressed as a fraction.

WIND SPEED units must be meters per second.

~

@

@

Iy
=1

[ 1 [ [k o [ kg
<0 |ca| 4 5| dh | = | o ka2
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ADDING WEATHER DATA TO APEX Editor

Now that the daily weather file has been properly formatted, the data can be entered into the APEX Editor
database.

E s oo ===

Edit Search View Tools Macros Configure Window Help =& =

(= B&lBE

Creating weather station list

2 DY LR FAH| e
WID, Filelame, LAT, LON, SIYR, SIMO, SIDY, ENYR, ENMO, ENDY

First, begin by updating the WDLSTCOM.dat weather 1, TX1048.DLY, 30.16, -96.40, 1956, 1, 1, 1997, 12, 31

2, T¥Z2598.DLY, 32.10, -98.33, 1856, 1, 1, 1997, 12, 31
. . . . . . 3, TX4182.DLY, 32.02, -97.11, 1856, 1, 1, 1997, 12, 31
station list file. This can be located in your APEX Editor 4, TXB361.DLY, 30.57, -97.41, 1956, 1, 1, 1997, 12, 31

folder. To access the data used to fill this file, open the
database used with the Weather Import. Open the
WEATHER LIST table and locate the line for the newly
added weather station. Use the Station, Latitude and
Longitude columns to fill in the Filename, LAT and "

File: WDLSTCOM.TXT, 283 bytes, 5 lines, PC, ANSI

LON columns in the WDLSTCOM.dat file. Fillin STYR  \WDLSTCOM.DAT
(starting year of weather data), STMO (starting month

of weather data), STDY (starting day of weather data),

ENYR (ending year of weather data), ENMO (ending month of weather data), and ENDY (ending day of
weather data). Save the file.




Next, locate the daily weather file (station with name equal to the Filename in the WDLSTCOM.dat file). It will

likely be in the folder where the path was set to store the weather files. Copy this file (ending in .dly) and past

it into the APEX Editor folder. You should see other .dly files in the APEX Editor folder.

» Computer » OS5(C:) » Aggie » ArcAPEX »

Organize v [T Open Bum New folder

Name Date modified Type

4 APEX.Idb 2012 1 H’E\E:EH Uttice A 1KB
2] APEX.mdb Microsoft Office A.. 21824 KB
7] APEX0604 7-22-09.EXE 7 Application 89 KB
[E7] APEX0604.exe M Application

B ArcAPEX Install 1.31Beta3 zip M WinRAR ZIP archive

| ] dem.aux 0 .. AUXFile

= IS B gsmsoil_tezip 7 M WinRARZIP archive

il Aggie B gsmsoil_us.zip 7 WinRAR ZIP archive
=] Documents

&' Music
&= Pictures

0 Favorites

B Desktop
1§ Downloads
%] Recent Places

Dropbox

| landuse.aux of AUXFile 58
] landuse.dbf M DBF File 1KB
[ et 6 M TXTFile 1K8
B videos 5 schema.ini / W Configuration sett... 1B
| soil.oux 0 59..  AUXFile 5KkB
| seilet 5 53AM  TXT File 1KB
| seilc_seqit 53AM T File 1K8
8 test.rar RAR File 5630 KB
[z TriaaDLY 6/22/2009958 AM_ DLY File 317 kB
¥ Tx508.0LY 6/22/2000958 AM DLV File 198 KB
= Txa1820L% 6/22/2009958 AM__ DLV File 817 KB
= Tx8861DL¥ 6/22/20099:58 AM__ DLY File 369 KB
| WDLSTCOMTXT 6/22/2009958 AM_ TXT File 1KB

18 Computer

Bl 05 (C)

(s READER (D))

& DVD Drive (E:) Audio CD

s IOMEGA_HDD (K}

8 evelyn (ATemp-jrw-dl) (V:)

52 ¢ (\Temp-Iif-d4) LARRY 4 (W:)

52 ¢ (\Temp-Iif-d3) LARRY 3 ()
M 5 items selected State: 28 Shared Size: 3.22 MB Shared with: Larry Francis

Date modified: 6/22/2009 9:58 AM Date created: 11/9/2010 1:21 PM

Daily weather file location




