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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 
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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 
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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 
 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. 
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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. 

 

                    
 

3. 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.  

4. Indicate if program access will be for Everyone who uses the computer or just the installer (best to choose Everyone). 

5. Follow the wizard instructions until installation is completed successfully. 
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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) 
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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 

e. Schema.ini: Used when importing output files to database 

f. 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 

h. ExInputs: Example inputs folder 

i. Lweros: Folder containing wind erosion input files 
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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. 

 
2. 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 
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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.  

3. 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. 

4. 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. 
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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. 

 
 

 

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). 
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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 
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the ser of a successful database connection. 

 
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.  

 
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. 
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List of APEX databases 

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 

editing capabilities in APEX Editor.  

 

Step 1: Editing Databases 
1. Select the Edit APEX Databases selection under the APEX Input Files menu. 

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

C provides a listing of input variable descriptions. 

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. 
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Edit Users soil database dialog  

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.  

3. You can also add a new soil 

into the database by clicking 

on the ADD NEW button in 

the bottom of the “User 

Soils Edit” dialog box. 

4. Click SAVE EDITS and then 

EXIT after completion of 

editing the database.  

  

 

 

 

 

 

 

 

 

 

 

 

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 text box. 



  

16

Edit pesticides database dialog  

Step 1B: Edit Pesticide Database 
The APEX pesticide database has been adopted from the GLEAMS 

model. The database contains the following parameters: 

 KOC: Source, ARS Pesticide Properties Database 

 Soil half-life: Source, ARS Pesticide Properties Database 

 Foliar half-life: Source, Willis et al. (1980) 

 Water solubility: Source, ARS Pesticide Properties Database 

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

 

To edit the Pesticides database: 

1. Select the Pesticides option in the Edit APEX Database list, and 

click OK.  

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

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. 

3. 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. 

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

5. 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. 
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6. Click EXIT after completing database edits.  

 
Step 1C: Edit Weather Database 
1. Monthly weather parameters have been 

derived from historical recorded daily 

weather data.  Changing the monthly 

statistical data will not affect the historical 

daily weather records if daily observed 

data is used in the APEX Editor project. 

2. Altered monthly weather data and using 

generated weather for the simulation can 

be used to simulate simple climate change 

scenarios.  

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

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

5. Choose a weather station from the list at the left 

of the screen.  Click the EDIT STATION button on 

the right of the screen. 

6. Edit the weather station parameters as needed. 

7. To edit monthly parameters, select a parameter 

from the drop down menu and then edit the 

monthly parameter values accordingly.  A brief 

Edit Monthly Weather database dialog 

Note:  
 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 0 and the model will estimate the frequencies.  Average 
monthly wind speed, however, is REQUIRED. 
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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.  

These operation schedules can be edited or new operation 

schedules can be added.  To begin, select “Operation 

Schedules” in the Edit APEX Database screen.   
 
Editing an Operation Schedule 

1. Choose an operation schedule to be edited. 

2. Click EDIT under the “Operation Schedules” selection 

box.  You will notice that the buttons under the 

“Management Operations” box have now become active. 

3. To add a new operation click ADD OPERATION. 

4. Select a “New Operation” type to add.  Then select the 

specific “Operation” to add.  Click OK. 

5. The “Operation Parameters” section of the Edit 
Operation Schedules screen is now editable.  Edit the 

parameters accordingly and then click OK.  The new 

operation will then be added to the list of management 
Edit Operation Schedules 
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operations for the current crop. 

6. Any operation may be edited by selecting that operation 

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

edited accordingly.  Click OK to save the edits or 

CANCEL to ignore the edits. 

7. An operation may be deleted by selecting the operation and clicking DELETE OPERATION. 

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. 

Add new operation selection screen 

Operation Parameters 



  

20

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.   

 
Adding an Operation Schedule 

1. To add a new operation schedule based on a previously created 

schedule, select an operation schedule from the selection list 

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

2. Enter an Operation Schedule Name.  

3. Enter an Operation Schedule Description. 

4. The new operation schedule can now be edited as described in 

the Edit an Operation Schedule section above. 

 

Operation Schedule Name 

Operation Schedule Description 

Note:  
 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 (tblTILLCOM or till.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. 
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Suggested Parameters to Set for Specific Types of Operations 
1. Planting Operation 

a. JX4 – planter used 

b. JX5 – tractor used, not required 

c. JX6 – crop number of crop being planted 

d. JX7 – (trees only) time from planting to full maturity in years (life of the tree) 

e. OPV1 – potential heat units required for plant to go from emergence to physiological maturity 

f. 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. 

g. 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. 

2. Harvest Operation 

a. JX4 – harvester used 

b. JX6 – crop number of crop being harvested 

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

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 
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d. JX7 – fertilizer ID number; number of fertilizer being applied 

e. OPV1 – Fertilizer application rate 

4. Irrigation Operation 

a. JX4 – irrigation equipment used 

b. JX6 – crop number of crop being irrigated 

c. OPV1 – irrigation volume 

d. OPV4 – Runoff volume per volume irrigation applied 

5. Pesticide Operation 

a. JX4 – pesticide equipment used 

b. JX5 – tractor used, not required 

c. JX6 – crop number of crop chemical is being applied to 

d. JX7 – pesticide ID number; number of pesticide being applied 

e. OPV1 – Pesticide application rate 

f. 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 
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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. 
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Define Weather Data 
 

1. Select the Define Weather Stations button under the APEX 
Input Files menu. A “Define Weather Inputs” dialog is 

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 

available, information can be simulated using a weather 

generator based on the data from 1112 weather stations 

around the US, stored in a database or custom weather data 

can be input through a database table. The weather generator 

data must be defined before you can continue to define the 

other data, like observed precipitation and temperature. 

2. Select the “US Database” option for Weather Generator Data 

for both the Monthly Weather Statistics and the Monthly Wind 

Statistics. 

3. 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”. 

4. After at least one Observed Input is selected, the Locations Table will become active.  Click on the  button to select the 

Weather station list text file.  In this case it can be found in “…\Databases\ExampleApex\WDLSTCOM.TXT”.  Click OK.  The 

Define weather inputs dialog 
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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 
 

1. Select Write Default Inputs under APEX Input Files.  A “Write 

Default Inputs” dialog will open.  The user can choose to only write 

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

 

 
Write Default Inputs dialog 
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Edit APEX Inputs 
 

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

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

Another screen will open and the user will be able to edit the input table 

accordingly.  To begin editing the table, click the EDIT button at the bottom right of 

the screen.  After edits have been made, click the SAVE EDITS button and EXIT. 

 

APEX Control 

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

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

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

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

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

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

erosion, PET, and runoff estimation.  

 

APEX Site 
The APEX Site file contains information about the site including latitude, 

longitude, elevation, CO2 concentration, and weather stations.  It is not required 

to be edited. 

Edit APEX Inputs dialog 

Control Table editor 
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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 

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

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

however, be edited.  The user is also 

able to parameterize automatic 

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 

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.  

Subarea editor 

Extension tab in subarea editor 
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APEX Herd 
The herd file editor allows the user to define herds and the characteristics such 

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

herd.  

 
 
 
 
 
 
 
 

 
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. 

 

 

 

 
Herd file editor 

APEX soils editor 
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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: 

 KA for specifying accumulated and average values 

 JC for specifying concentration variables 

 KS for specifying monthly state variable 

 KD for specifying daily output variables 

 KY for specifying annual output variables 
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The last tab in the “Edit Print File” interface allows specification of the output 

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 variables 

APEX Print editor, output files 
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APEX Parameters (Parm) 
The APEX Parameters editor allows users to modify the 

values in the APEX “Parm” file.  As noted in the APEX User’s 

Manual (Steglich et al., 2019), the parameters in the “Parm” 

file are very sensitive and thus, these values should not 

typically be changed without first consulting the model 

designer. The “S-curve” parameters in in the “Parn” file are not 

available for editing through the APEX Editor interface. A 

description of each parameter is provided in the “Parameter 

Details” section of the user interface and also includes the 

value range associated with each parameter. 

 

 

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

by choosing “APEX LWE” from the Edit APEX Inputs dialog. 

These inputs apply to all subareas and allow for a more flexible 

specification of wind erosion processes. Specification of LWE 

inputs is optional. 

 

 

APEX Parameter (Parm) file editor 

APEX Landscape Wind Erosion (LWE) file editor 
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Write APEX Input Files 
 
After changes have been made to any of the APEX database files, the files must be 

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

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

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

SELECT ALL and then OK. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Write APEX Input Files dialog 
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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). 

                                           
Run APEX Model Selection menu 



  

33

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Run APEX simulation dialog 
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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   
 

1. From the Run APEX Model menu, choose Save APEX Model Output. The 

dialog shown will appear. This dialog 

allows you to import APEX output files 

into an Access database. 

2. Select the desired files to import (10 of 

the most commonly used output files 

are available). Note, these files must be 

specified in the APEX Print file to be 

available for importing. Click the Import 
Files to APEXOutput.mdb button.  The 

text files produced by the APEX model 

will now be imported to an MS Access, 

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

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

APEX Output dialog 
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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: 

 Scen: empty 

 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.  

 Create a new query in your database. 

 Add the rch table to the query in design view. 
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 Add the SAID, YEAR, TIME, NO3Okg, 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.  

 

 

  

  

 

 

 

 

 

 

 

 

3. Next, export your qryMonthlyFlowOut query to an Excel spreadsheet. 

 Right-click the query name in Access and choose Export. 

 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. 

 Open up your new spreadsheet of monthly flows 

Access query for monthly flows and nitrate 
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 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 (NO3O)
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Excel chart of monthly transported nitrates, 1994-1996 
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Transported Mineral Phosphorus (QPO)
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Excel chart of monthly transported phosphorus, 1994-1996 
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Water Yield Outflow (WYLO)
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Excel chart of monthly water yield, 1994-1996 



  

40

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. 

 



  

41

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

 

1. Confirm the land use of ALL subareas to be CORN 

using the User Defined option. 

 In all cases the soil and slope will remain as 

the default setting. 

2. Define the weather stations using the US database 

and select the Observed Precipitation and 

Observed Temperature for daily weather. 
3. Select the weather list location 

(…Databases\ExampleApex\WDLSTCOM.txt 
4. Next we will edit the Operation Schedules in order 

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

Input Files menu. 
 Select Operation Schedules and click OK 
 Here we will add a soybean crop to an existing 

corn schedule.  Select the “1Y CORN GRAIN 

MED TILL” operation schedule and click ADD. 

Subarea definition by User Defined method 
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 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:  
OPV5 is the plant population.  If you 
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 

Editing the new operation schedule 
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 Click SAVE EDITS under the Operation 

Schedules list and exit from editing the APEX 

databases. 
4.   Since we have changed the Operation Schedules, 

we need to rewrite these changes.  Under the 

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

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

6. Choose APEX Subarea. 

7. 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.) 

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

 Irrigation – we will set up the model to automatically irrigate the crops 
o IRR = 1 (sprinkler irrigation) 
o IRI = (1 day irrigation interval) 

Editing Subarea Management parameters 
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o BIR = -100 mm (this will tell the model to irrigate when the soil has dried down 100 
millimeters.) 

o EFI = 0.1 (10% of the water applied as irrigation will be lost to runoff) 
o VIMX = 609.6 mm (maximum annual volume of irrigation available for application) 
o ARMN = 25.4 mm (minimum application amount per application) 
o 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) 
o FMX = 250 kg/ha (maximum annual amount of fertilizer available for application) 
o IFA = 30 days (fertilization interval) 
o BFT = 0.9 (this will tell the model to fertilize when the crop reaches 10% nitrogen stress) 
o 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 
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Editing Subarea Irrigation parameters Editing Subarea Fertilization parameters 
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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 

subareas.  These buffer strips are assumed to have a 

grass cover such as coastal bermuda grass. 
 

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

 Choose APEX Subarea 
 Edit the subarea file and make the following 

changes for SUBAREA 2, 8, 10, and 13 
SUBAREA 2 

 Management 
o BCOF = 0.25 (this states that 

25% of subarea 2 is controlled 
by buffers) 

o BFFL = 10 m  (this is the 
cumulative distance the water 
must travel across all buffers in the subarea. 

 
Editing buffer strips in Subarea  
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SUBAREA 8 

 Management 
o BCOF = 0.15 
o BFFL = 20 m 

SUBAREA 10 
 Management 

o BCOF = 0.30 
o BFFL = 10 m 

SUBAREA 13 

 Management 
o BCOF = 0.30 
o BFFL = 15 m 

 
 

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. 

 Select the run in the menu and click RUN APEX. 

 4.   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 2 
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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  

 In all cases the soil and slope will remain as the default 

setting and the land use will remain CORN EXCEPT for 
SUBAREA 11 in which the land use will be changed to 

Range (RNGE)). 
2. Next we will edit the Operation Schedules in order to add a 

Fallow Feedlot Area. 
 Select Edit APEX Databases under the APEX Input 

Files menu. 
 Select Operation Schedules and click OK 
 Select the “FALLOW” operation schedule and click 

ADD. 
 Enter “FEEDLOT” for the Operation Schedule name. 
 Enter “FEEDLOT AREA” for the Operation Schedule 

description. 
 Select the new Operation Schedule from the list and 

click EDIT.  Figure 61 illustrates the next few steps. 

Editing subarea definition for feedlot area. 
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 Click ADD OPERATION 

 Add a “Scrape manure from pens” 

and select MANURE SCRAPER. 

 Make certain the IAMF variable on 

the left is set to #268 ANIMAL 

MANURE DUMP 
 Click SAVE EDITS under the Operation 

Schedules list and exit from editing the 

APEX databases. 
3.   Under the APEX Input Files menu choose Edit 

APEX Inputs 
 Choose APEX Control 

o Set MSCP = 60 days (this will 

set the interval for manure 

scraping) 
o Save the edits and exit from 

the Control table 
 Choose APEX Subarea 
 Edit the subarea11 file and make the following changes  

 Management  
o  IOPS = Feedlot Area 

Adding new feedlot area operation schedule. 
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o  II = 1 (this sets which herd will occupy the feedlot area) 
o LUNS = 1  

 Save Edits 

 Choose APEX Herd and edit Herd #1 
o NCOW = 150 
o IDMU = 6 (D-FRESH) 
o FFED = 0.8 (the animals will be in the feedlot area 

80% of the day and will be grazing 20% of the day) 
o DUMP = 9.3 (amount of solid manure produced per 

day) 
o VURN = 40 (amount of liquid manure produced per 

day) 
o Save the edits and exit from the Herd table 

 

 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 

 

Editing Herd file 
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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 
 Choose APEX Control and make certain the following parameters are set as stated. 

o Set MSCP = 60 days 
o Save the edits and exit from the Control table 

 Choose APEX Subarea 
 Edit the subarea 11 file and make certain the following parameters are set as stated. 

 Management  
o IOPS = (Feedlot Area) 
o II = 1  
o LUNS = 1  

 Manure 

o DALG = 0.5  (Fraction of Subarea Controlled by lagoon) 
o VLGN = 0.7  (normal lagoon volume as fraction of Maximum lagoon volume) 
o COWW = 0.15  (lagoon input from wash water) 
o DDLG = 10  (time to reduce lagoon storage from max to normal) 
o SOLQ = 0.1  (ratio of liquid to total manure applied in this feedlot subarea) 
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o Save Edits 

 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. 

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

manure) 
 Fertilization  

o IDF1 = 10 (Dairy – Liquid Lagoon) 

 Irrigation 

o IRR = 4 (lagoon) 
o Save Edits 

 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 

 Fertilization  

o IDF2 = 6 (Dairy – Fresh) 

 Manure 

o FNP2 = 4000 kg/ha (application rate of manure) 
o Save Edits 
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 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 

 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 
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 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 

 

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. 

4. Select the run in the menu and click RUN APEX. 

5. Under the Run APEX Model menu choose Save APEX Model Output. 
6. Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 4 
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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. 

 Management  
o 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. 

 Management  
o URBF = 0.45 
 

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

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

6. Select the run in the menu and click RUN APEX. 

7. Under the Run APEX Model menu choose Save APEX Model Output. 
8. Select the Reach and Sub-area files to import and save the simulation as CASE STUDY 5 
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Appendix A: Creating Weather Stations for Use with APEX Editor 
 

 

Weather data must be organized in the following 

specific order:  YEAR, MONTH, DAY, SOLAR 

RADIATION, MAXIMUM TEMPERATURE, MINIMUM 

TEMPERATURE, PRECIPITATION, RELATIVE 

HUMIDITY, and WIND SPEED. See Figure to the 

right for an example.  Only the underlined weather 

variables are required.  If the remaining variables are 

not available, a blank column should be left. 

 YEAR should be a four-digit number.   

 MONTH and DAY can be one- or two-digit 

numbers.   

 SOLAR RADIATION units can be either 

MJ/m2 or langleys. 

 MAXIMUM and MINIMUM 

TEMPERATURE are oC. 

 PRECIPITATION units can be either inches or millimeters 

 RELATIVE HUMIDITY should be expressed as a fraction.   

 WIND SPEED units must be meters per second. 

Example Excel weather file. 
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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. 

Creating weather station list 

First, begin by updating the WDLSTCOM.dat weather 

station list file.  This can be located in your APEX Editor 

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 

LON columns in the WDLSTCOM.dat file.  Fill in STYR 

(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. 

 

WDLSTCOM.DAT 
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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. 

 

 

 

 

 

 

 

 

 

  
 

 

Daily weather file location 


