Quick start for SWAP 2.0
The biggest change in SWAP is the way the interface handles crop demands. The 1.0 version used the IDSCU model directly; now crop irrigation requirements are read from a database. The crop irrigation requirement database can be built from IDSCU, ET Toolbox, or by hand. First we’ll look at building a database using IDSCU.

Building the database using IDSCU

The ET dialog box contains all the information on crop irrigation requirement data.
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When the dialog first appears, it will show the database window.
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You must first start with a database. If you don’t have one, then go ahead and create a blank Access database. You should be able to create it using the file selection box by right-clicking in a blank section and choosing “Microsoft Access Office Application”.
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Next go to the IDSCU tab. If you already have your IDSCU datasets created, you can load them in by using Scan Directory. If the datasets reside in multiple directories, then repeat until you have them all selected. If you don’t want to include some datasets, then you can delete them by clicking on the file name in the table and hitting the keyboard’s delete key. You can select ranges by using shift-click and individual entries with control-click.
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If you want to change the name of the crop that will appear in the database, then use the table on the right. For example, if you can change CORN_GRAIN to Corn.
Click Add To Database to enter the crop irrigation requirement data from each of the datasets.

The next step is to enter the crop characteristics:
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Creating an Irrigation Network

Now we can start building the service area network. Select canals, demands, and inflows from the toolbar.
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Drag nodes onto each other to form connections. 

Double-click or right-click on a node to edit its properties.

The Inflow Editor
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Set the name of the inflow using the text field at the top of the editor. The scheduler will use this name when displaying results.

Set the period of record by entering the starting and ending years. Click Set Period to allocate space for the data.

If you have spreadsheets with diversion data, select them using the … button, pick the appropriate worksheet, and click Import/Refresh. Otherwise you can enter the diversion data manually by typing them in or by pasting values from a spreadsheet by clicking on the cell that starts the block of data and typing Control-V.
The Demand Editor
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Enter the name of the demand at the top.

Set the period of record by entering the starting and ending years of your data. This will create space for entering crop data on a yearly basis. Each crop type needs to be entered on a separate line. If a crop database has been set, then the available crops will appear in a drop-down list by double-clicking on the cell. The soil water holding capacity is the depth of water in inches that can be stored in a foot of soil.

Under each year enter the acreage of the crop.
Click on the Modeling Area Info tab and enter the name of the location. Double-click on the cell to bring up the list of modeling areas that are contained in the ET database. Be sure that the weight of the modeling is set to one. You can add multiple areas and assign their weight to the overall crop consumption value.

Click on the Net Demand tab to see the crop irrigation requirement and the readily available moisture for the demand.

The Stream Editor
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Each stream represents a potential service area if there are demands linked to it.

Top of System will give this service area a higher priority if the stream that is designated as the top is being irrigated. The idea is to try to concentrate irrigations of service areas that share main canals; otherwise the scheduler will give priority to the service area regardless of location.

The Type of the stream is useful for creating main canals. Excess inflows are always assumed to run through the main canal until it either runs out of downstream connections or hits a lateral or check.

The application efficiency is the fraction of water that is applied that is able to be utilized by the crop. This includes both surface runoff and deep percolation to groundwater.
The Max Flow To Irrigation represents the maximum amount of flow that the service area can use for irrigation purposes. At the check level, it is the capacity of the check; at higher levels it will represent the average capacity of the service area.

The Number of Days to Irrigate is another way to calculate the max flow to irrigation. The irrigation capacity will be calculated by calculating the amount of flow required to fill the service area’s readily available moisture if the RAM is at zero. If both max flow to irrigation and number of days to irrigate are specified, the minimum value is used.

Irrigation Availability allows the user to indicate days that are not available to be irrigated.

If demands or inflows that have a period of record established are present, then the Desired Flow Delivery will have space. This is the flow that the user would like to see at the stream. Currently the priority of this water is set at the lowest possible. Also this only works if the stream has no downstream connections.
The Net Water Requirement is the total crop irrigation requirement of all the demands attached to the stream.

Stream Connections
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Under the Data -> Dialogs menu is the Stream Connections Summary. This is where conveyance loss and maximum flow parameters are set. Conveyance loss is the fraction of water that is lost per mile of canal. Maximum Flow to Irrigation is the largest flow that can be carried between the two streams. This will limit the amount of water that can be transferred on a given day. When running the scheduler in Planning mode, the max flow will be the limiting factor in the amount of water that can be delivered.
Initial Conditions
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These are settings that are applied globally. 
Initial RAM at start of each year is the percentage of the total readily available moisture that will be available at the start of the start of the irrigation schedule.

RAM level before irrigation is considered or before irrigation can start inside of a rotation is the percentage of the total readily available moisture that any service needs to fall below before requesting a new rotation be started or before the service area can call for water again if it has already been in rotation.

Return Flow Efficiency is the percentage of the irrigation water not able to be stored in the service area that is available for irrigation in the future. This is an average number that reflects both surface water runoff and deep percolation to groundwater.

RAM level is calculated for each field allows the user to treat the RAM for each service area as a single pool of water or to calculate RAM storage for each demand for each crop type. This allows for potentially more realistic scheduling when crops with small root zones are mixed in with crops such as alfalfa. 

Running the Scheduler
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Click the ! icon in the toolbar to bring up the scheduler. The Start and End text boxes are the month and day to begin and end the scheduler. Choose the year that you want to run, and also the mode. Operations means that only the water available is what is specified in the inflow nodes. Planning means that as much water as the system can handle is available.
Set Current Conditions is useful if irrigation scheduling has taken place earlier in the year that the scheduler should take into account. Enter a “1” on last day of irrigation for each service area, and the scheduler will assume that the service area is completely full on that day.

Run will start the scheduler.

View Mode controls what output is displayed.

If the parameter can be displayed in different units, then the Units pulldown will be active. The choice will be to display the output in CFS or Acre-Feet. The acre-feet calculation is the volume of water that would be produced if the flow took place over a twenty-four hour period.
Precision is the number of decimal places to use to display output values.

Select cells in the service area rows and click Graph to display a graph of the table data.

Export will open up Excel and dump the contents of the table into a worksheet.

The Legend button will display an explanation for the different background colors that the scheduler produces.

