
QUICK TUTORIAL

Alluvial Water Accounting System
(AWAS)

1. When you first start the model, the interface will be empty. You can start a new project by selecting “New” from the File pull-down menu. We will assume that you want to use the IDS version of the model, which lets you input pumping records on specific dates (the original version only allows pumping records to have a duration but not a time of occurrence).
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2. Next you will be asked to set the period of record and the time scale for the project.  If you want to use irrigation or USGS years, you can select that here as well.
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3. Next add a well by clicking “New Well” button on the right side of the project window. Edit the parameters as necessary, in particular the boundary condition.
4. You will also need to add the consumptive use for the well. The standard way is to enter volumes in acre-feet for each month or day in the period of record in the bottom table. If you have several wells in the project, then the consumption table will show the values for the well that is highlighted or selected in the well table.
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5. Click the Run button on the toolbar.

6. Save the dataset, and the model will calculate the effects of the well pumping on the river. 
7. Close the output text box, and at the top of the output screen choose Monthly from the time scale section, your new well(s) from the list of sites, and the years you want to display from the list of years. The net pumping and river depletion will be displayed in the table.
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You can plot the table data or save it to a file using the buttons at the bottom of the screen.

Set the timescale and select from the site and year lists what part of the data you would like to see. Show CU of Ground Water/Net Recharge Data will display the input data for each site, and Show Depletion/Accretion Data will display the impact on the river.

The next sections describe the input and output tabs in detail.

The Properties Window

Clicking the Properties button on the input screen will display the project properties:
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You may choose to display data using three year types:

· Calendar Year - (January - December)

· Irrigation Year - (November - October)

· USGS Year - (October - September)

You can change the time scale to monthly, which will aggregate daily data to monthly values, or change monthly values to average daily values.

If you change the starting or ending years, then either new un-initialized data will be added if the period of record is increased or data will be removed if the period of record is decreased. If you want to initialize the new data instead, then use the forecasting options by clicking Modify Forecasting Options, enter a new year and click Forecast. The forecast options are identical to those in the IDSCU model.
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You may choose to limit the number of decimal places shown on the forecasted data by specifying a precision.

If you want to forecast the effect of decreasing or increasing pumping into the future by a certain amount, enter a monthly multiplier at the bottom of the Properties window.

The Main Input Screen

Near the top of the screen is a window containing all the sites in the dataset. Each site has several properties that can be assigned:

1. Name - The name of the site.
2. Description - An optional description of the site.
3. Type - Either Irrigation or Recharge.
4. Boundary Condition - Either Infinite Aquifer, Alluvial Aquifer, No Flow, or Effective SDF.
5. W - The distance between the parallel no-flow boundary and the river.  Used when Alluvial Aquifer is set.
6. B - The distance between the well and the perpendicular no-flow boundary.  Used when No Flow is set.
7. Transmissivity - The ability of an aquifer to transmit water. Units are in gallons per day per foot.
8. Specific Yield - Related to porosity, it is the volume of water per unit volume of aquifer that can be extracted by pumping.
9. X - The distance of the well to the river. Used by all boundary conditions except Effective SDF.
10. SDF - The stream depletion factor of the site. Used by Effective SDF.
11. Show In Output - If yes, then the site will be included in the model calculation. This is useful when you want to create a model run that contains a subset of sites without having to create additional datasets.
12. Use Partial Stream - If unchecked, the stream is considered to be infinite in length. If checked, left and right stream lengths will be used instead.
13. Left Limit of Stream Segment - The distance from the point on the river that is closest to the well to the left end of the river.
14. Right Limit of Stream Segment - The distance from the point on the river that is closest to the well to the right end of the river.
The New Well and Delete Wells buttons will add and remove sites from the dataset.

The bottom table displays net pumping or recharge for the selected site. Sites are selected by clicking anywhere in the site’s row in the site table.

The display can also show pumping or recharge record information, but at this time the record calculator is experimental and its use is not recommended.
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Once the well parameters and net pumping/recharge are entered, the model is nearly ready to run. The start and end dates of the model will default to the period of record, but you can change how the model uses the input by altering the parameters at the bottom of the input screen:
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The start of the simulation can be set to occur after the beginning of the dataset if you want to ignore the first years of the dataset.
The model can also be set to stop before the end of the period of record or to continue beyond the end of the dataset, in which case the sites are assumed to not pump or recharge; this is useful when you want to see the how the river continues to deplete even when pumping stops.

To ignore the last years of the dataset, enter a month and year in the Ignore pumping/recharge after section.
Click Run to run the model with your new input.

The Output Screen
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Click the Run icon to run the model using the dataset imported from IDSCU. 

When the model run is complete, close the model output message screen. 
The output screen will now appear. At the top left is the daily or monthly time scale setting. Next is the site selection window. Any sites that were set to show an output will appear in the list, as well as four additional selections:
1. Total of Selection: This creates an artificial site that contains the sum of the selected sites. This is useful for calculating the net effect of a portion of the dataset.

2. Recharge Summary: This will show the net recharge and accretion of all the recharge sites in the output.
3. CU of Ground Water Summary: This will show the net CU of ground water and river depletion of every irrigation site in the output.

4. Net Impact on Stream: This is the sum of all depletions and accretions on the river.

Next choose the period of record you want to see. Drag the mouse over the year entries, or click one year and while holding down the shift key select another year to select a continuous group, or click while holding the control key down to pick individual years.

The output table will now show the model results constrained by your site and year selections. The model input and output can be displayed or hidden as follows:

· Show CU of Groundwater/Net Recharge Data: This is the input data that the model used.

· Show Depletion/Accretion Data: This is the output of the model, the impact of the irrigation or recharge site.

There are several formatting options available as well:

· Standard: Table data will be displayed using a row containing the name of the site or summary option and a row for each year of data.

· Spreadsheet: This creates a tab-delimited text file formatted in ways that make display in Excel easier. The spreadsheet will also contain all the information necessary for AWAS to generate a new dataset. A text file created using this option can be read in by choosing the text file type from the file selection dialog when opening a new dataset. 
The following options modify the spreadsheet style:

· Open in Excel: The resulting text file will be opened in Excel.
· Depletions are Positive: All net pumping and depletions will be set to positive values. The user will have to consider whether the site is irrigation or recharge when performing any analyses.
· Compact Format: When this option is turned off, only the net pumping and depletions will be saved to the text file.
To update an existing AWAS project with changes you made to an AWAS generated spreadsheet, select Add To Project from the File pull-down menu and choose the spreadsheet text file. If the name of the text file is the same name as the dataset but with a .txt extension instead of .dsi extension, you can open the text file directly using the Open menu item and changing the Files of Type selection at the bottom of the file dialog to AWAS Import Files.
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Creating a Dataset using Glover Parameters
Now we will consider a more complex alternative to using SDF that instead uses aquifer parameters. Suppose that our well has the following aquifer parameters:
· The distance of the well to the river is 8,108 feet.

· The distance of the well to the boundary is 3,549 feet.

· The transmissivity of the aquifer at the well is 115,400 gallons per day per foot.

· The specific yield of the aquifer at the well is 0.2.
1. For comparison purposes, we will create another well by clicking on the New Well button. 
2. Enter a description for the well IDS Well – aquifer. 
3. Change the boundary type to Alluvial Aquifer and enter the total distance from the river to the boundary in the W column (11,657), the value for transmissivity (115,400), specific yield (0.2), and the distance from the well to the river in the X column (8,108).
4. To copy the original well pumping to the new well, select the original well in the top table by clicking on its name so that its pumping is displayed in the bottom table. 
5. Click the mouse in the pumping table and type Ctrl-a to select all the cells and Ctrl-c to copy them to the clipboard. 
6. Now select the new well from the top table and then click in the first cell of the pumping table. Click Ctrl-v to paste the pumping records.

It would be nice to see how each method behaves when pumping stops, so let’s set the model to run to the year 2020 by entering 2020 in the To box.
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Click the Run button, save the dataset, and close the output window. Select Monthly as the time scale, the two wells in the site list, and all the years in the year list. Click Plot to see the pumping and depletion for each site.
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The depletions of the well for which you entered the alluvial aquifer parameters are showing that the impact on the stream is more immediate than the SDF well. However, much of the difference can be attributed to the fact that we used the point transmissivity at the well instead of using a harmonic mean to compute the transmissivity along the flow path to the river. For this example the harmonic mean for this site has a transmissivity of 59,800 gallons per day per foot. Let’s add a third well that uses this value and see how it impacts our results.
1. Click on the New Well button. 
2. Enter a description for the well IDS Well – low trans. 
3. Change the boundary type to Alluvial Aquifer and enter the total distance from the river to the boundary in the W column (11,657), the value for transmissivity (59,800), specific yield (0.2), and the distance from the well to the river in the X column (8,108).
4. To copy the original well pumping to the new well, select the original well in the top table by clicking on its name so that its pumping is displayed in the bottom table. Click the mouse in the pumping table and type Ctrl-a to select all the cells and Ctrl-c to copy them to the clipboard. Now select the new well from the top table and then click in the first cell of the pumping table. Click Ctrl-v to paste the pumping records.
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Click the Run button, save the dataset, and close the output window. Select Monthly as the time scale, the three wells in the site list, and all the years in the year list. Click Plot to see the pumping and depletion for each site.
The graph shows the expected timing of the depletions on the river. It can be seen from the graph that the fastest impact is for the point transmissivity, followed by the harmonic mean transmissivity and the slowest impact is that of the SDF.
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What is the deal with monthly mode and average days per month?





The AWAS model is designed to run using uniform time periods; therefore in order to create accurate output, monthly data must be converted to average daily data using the number of days in each month. However, this can increase the execution time of the model significantly, so it may be preferable to have the model run using a time period of 30.42 days.





Table Functions


Every table in IDSCU and AWAS use a common set of keyboard shortcuts for copying and editing of data. In every case the function operates on the selected cells in the table in a manner similar to Excel. To make a selection, click on the upper left corner of the region you want to highlight and hold down the left mouse button. Next drag the mouse to the lower right corner of the region and release the button. A region can also be selected by selecting a cell, and then while holding down the shift key, selecting another cell. This will highlight all the cells between the two clicked cells. Individual cells can be selected by clicking on cells while the control key is pressed. 





The following functions are available:


Ctrl-A Select every cell in the table.


Ctrl-C Copy every selected cell to the clipboard.


Ctrl-V Paste the clipboard into the table. If only one cell is selected, then the cells are pasted starting at the selected cell and moving to the right until a copied row is complete, at which point the next row is started. The result is that the shape of the copied region is preserved. If a region is selected in the destination table, then the paste will fill the region. If the destination region is larger than the copied region, it will by filled by repeating copied cells. This is most often used when you want to set all the cells in a table to a single value.
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