
Introduction to IDSCU and Its Capabilities

During this portion of the workshop, you will become familiar with the basic functions of the IDSCU software by modeling a sample farm.  You will be running the model starting with a template to determine the consumptive use (CU) of a well.   The information for the sample farm is:


Farm

· The name of the farm is IDS Farm. 
· It is located near Crook, Colorado, latitude 40.83 degrees.

· Its elevation is 3800 feet.

Crops 
· 100 acres of corn (grain) are irrigated using a sprinkler with a 0.85 application efficiency on sandy soil.
· 40 acres of alfalfa are irrigated using a sprinkler with a 0.85 application efficiency on clay soil.

· 20 acres of alfalfa are flood irrigated with a 0.5 application efficiency on loam. 

Water Supplies

· 5 shares of Pawnee Ditch (462 total shares) with a 0.7 conveyance efficiency.
· 90 shares of Prewitt Pawnee (4900 total shares) with a 0.7 conveyance efficiency.

· 1 Well with a decreed SDF of 900 and a maximum flow rate of 1,000 GPM.


Getting Started

1. Click on your computer’s Start menu button. Choose Programs from the menu. Choose IDSCU Model from the list of programs. Open the IDSCU Model.

2. Click on the File menu and select New.  You can also select the first item in the toolbar that looks like a blank page [image: image1.jpg]


.

3. A dialog box will pop up.  Select the WD64Aug Groups 2_24_04.tcmn file from the list of templates and click OK.
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4. The input screen will appear that has been initialized from the template.
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ET Methods

Halfway down the left side of the Input Screen is the ET Methods box. The IDSCU Model allows you to select one or more monthly or daily methods for estimating ET. The following monthly ET methods are available:

· SCS Blaney-Criddle XE "Blaney-Criddle" —This is a monthly method that was developed initially by the Natural Resources Conservation Service (formerly the Soil Conservation Service). It uses only mean temperature and precipitation. A sprinkler spray loss can be entered for sprinkler irrigation systems; this factor is applied to the IWR (Irrigation Water Requirement) for specified fields in the project area.

· Calibrated Blaney-Criddle XE "Calibrated Blaney-Criddle" —The Blaney Criddle method can be used with calibration factors (i.e. monthly multipliers) that you set by clicking on the Set BC Coefficient XE "Set BC Coefficient" s button. 
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· Pochop XE "Pochop" —The Pochop method is a modified version of the Blaney-Criddle method that uses elevation and temperature adjustments for Kentucky bluegrass and alfalfa. 

· Hargreaves—The Hargreaves method was derived from 8 years of cool-season grass lysimeter data from Davis, California.  This method is recommended to calculate weekly or longer time period ET for grass related reference (ETo).  The method requires daily minimum and maximum temperature values.

IDSCU offers the following daily methods for estimating ET:

· ASCE Standarized Reference Evapotranspiration Equation XE "ASCE Standarized Reference Evapotranspiration Equation" —ASCE convened a task force to established and define a benchmark reference evapotranspiration equation.  The purpose of this new equation is to standardize the calculation of reference evapotranspiration that can be used to improve transferability of crop coefficients.

· Penman-Monteith Equations—Often used to compute daily or hourly ET, the equation combines an energy component and a mechanism to remove the water vapor, with aerodynamic and surface resistance terms.
· Kimberly-Penman XE "Kimberly-Penman" —This equation combines an energy component and a mechanism to remove water vapor with a variable wind function.

For this first example, you we will choose only one ET Method.  Make sure that only the Blaney-Criddle method is checked in the ET Methods box as shown below.
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Adding Modeling Area Information

Now you will begin to enter specific information about the sample farm.

Farm

· Name of the farm is IDS Farm
· Latitude of 40.83 degrees (near Crook, Colorado)

· Elevation 3800 ft

Crops 
· 100 acres of corn (grain) irrigated with a sprinkler with a 0.85 application efficiency on sandy soil.
· 40 acres of alfalfa irrigated with a sprinkler with a 0.85 application efficiency on clay soil.

· 20 acres of alfalfa, flood irrigated with a 0.5 application efficiency on loam.

1. Click on the Modeling Area Info button, in the bottom right corner of the Input Screen. The Modeling Area Data screen pops up. 

2. Click on the Add Modeling Area button on the right hand side of the screen.  A new line will be displayed in the table to the right of the Add Modeling Area button in which to enter information about the new modeling area (the default name for the new modeling area is new farm)
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3. Click in the Modeling Area Name field (field with the name new farm in it) and type in the name “IDS Farm”. Enter the farm’s latitude (40.83 degrees) and elevation (3800 ft).   

4. Now that you have a modeling area identified we need to add the field(s) that comprise the modeling area.  Click on the Add Field button near the bottom of the screen.  A blank data entry line will appear in the lower data entry table. You will be entering three different fields as you have three areas of the farm that are cultivated differently (different crops, soil types, or irrigation practices).

· Double-click in the crop type cell for this field in the lower data entry area. A pop up window for selecting the type of crop will be displayed.  Select CORN_GRAIN from the list of crops in the pop up window.
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· Double-click in the soil type cell for this field and choose SAND (the default).

· Type in an Application Efficiency of 0.85.

· Put “No” for Sprinkler Spray Loss by double-clicking in the cell so it toggles between yes and no.

· Put “No” for Flood? as the crop is not flood irrigated.

· Enter 100 acres in the first year of record (1982) and hit the return key; this will cause the subsequent years to fill in with the same value.


· Repeat the steps to input data for alfalfa.

· 40 acres of alfalfa; CLAY; Application Efficiency 0.85; Sprinkler = Yes
· 20 acres of alfalfa; LOAM; Application Efficiency 0.5; Flood = Yes
When you are finished, your Modeling Area Data screen should look like this:
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4. Click OK to accept your input.

Assigning Water  Supplies

You are ready to assign the water supplies to the farm. IDS Farm’s water supplies consist of: 


Water Supplies

· 5 shares of Pawnee Ditch (462 total shares) with a 0.7 conveyance efficiency.
· 90 shares of Prewitt Pawnee (4900 total shares) with a 0.7 conveyance efficiency.

· 1 Well with a decreed SDF of 900 and a max flow of 1,000 GPM. 

To assign water supplies to each farm, you will need to use the Surface Supplies and Well Information buttons on the main CU screen.  If the buttons are not active, make sure that you have checked the Use Water Supply Data checkbox on the main CU screen.
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To Assign Surface Supplies
1. Click on the Surface Supplies button.

2. The Water Supplies screen pops up. The Current Modeling Area box indicates that we are dealing with the IDS Farm.  

3. Radio buttons allow you to switch between different Water Distribution Modes. Select Pro-rated Flow. 

4. Next click the New Ditch button. A list of ditches pops up (the ditch data was imported when you loaded the template). The water supply information for IDS Farm indicates that you have shares in both Pawnee Ditch and Prewitt Pawnee Ditch, so you will be entering two different ditches. Click on Prewitt_Pawnee Ditch and hold down the control button while clicking on Pawnee Ditch. Click OK to accept the ditches.

5. Back on the main Surface Supplies screen, make sure that Farm Allotment Varies by Year is clicked OFF and Pro-rate surface water is clicked OFF. 
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6. In the Ditch/Reservoir table, you will indicate the number of shares that Farm 1 is allotted from each source:

Pawnee Ditch: Farm Allotment of 5.

Prewitt Pawnee: Farm Allotment of 90.
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NOTE:  When you click on a diversion record (eg. PAWNEE DITCH) the table at the bottom of the screen shows the pro-rated diversion records for that ditch.
7. Click on the OK button, and the pop-up window will close.

To Assign Well Information

1. Click on the Well Information button on the main CU screen. The Well Information screen will pop up.

2. The Well Information screen will indicate that you are modeling IDS Farm.  

3. Choose Based on Decreed Location from the SDF Type pull down menu.
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4. Select the No Water Shortage Allowed radio button from the choices offered in the Consumptive Use of Groundwater Calculation Mode box.  This means that the wells on the farm will pump enough water to satisfy the demand of the crops after surface supplies have been applied.

5. Click the Add button on the right side of the screen. A new well will appear in the Well Information Table (the default name for a new well is new well 0).

6. In the Well Information Table type click on the different columns for the new well and enter the following information:

· “IDS Well” under Well Name
· “1” under Fraction of Farm Supplied 

· type “1000” under Max Flow
· type “900” under Decreed Location SDF.
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7. Click on the OK button, and the pop up window will close.

Assigning Weather Information


Now you will assign weather stations to the farm. 

1. Click on Weather Stations to bring up the weather stations dialog.  

2. Locate the Crook weather station and enter a “1” under the IDS Farm column. 

3. Click OK to accept your changes.
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Running the Model

1. Click on the [image: image15.jpg]Run|



 icon on the toolbar.  A pop up window with a file selection box will appear.  Select the c:\temp directory and save the file name as “IDSCU1".
2. A pop up window showing the status of the run is displayed.
3. The model will run and a blank results screen will appear.
4. To see the depletion of all water supplies, select IDS Farm for your modeling area and choose the year or years of interest (when selecting multiple years you need to hold the control or the shift key).
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5. You can plot the Total Depletion of Water Supplies using a Bar Chart or an XY Graph.
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6. To display the depletion of groundwater from well pumping, click on Ground Water.  The CU of Ground Water dialog will appear.  Choose a time scale (monthly), Modeling Areas (IDS Farm), the Wells (IDS Well), and the years of interest in the list boxes.  The consumptive use of groundwater for that well will be displayed in the table below.
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7. You can plot the CU Met by Ground Water as a Bar Chart.
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Other Options

In this section of the workshop, you will learn other ways that you can use IDSCU to assist you in inputting data.  Water, crop, and weather data can all be manipulated using options given on the main input screen.

Return to the input screen by clicking on the Window pull-down menu and selecting the .cmn file or by clicking on the Close button at the bottom of the output screen.

Initial Conditions
The Initial Conditions XE "Initial Conditions"  button is located in the bottom left corner of the screen. When you click on it, the Initial Conditions pop-up opens which allows you to include winter carry-over soil moisture in your calculations.  Winter carry-over soil moisture is the amount of winter precipitation that will be available to crops in the spring. The extra soil moisture will contribute to the water available during the growing season. 
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You can either use a portion of the precipitation during the non-growing season to determine the amount of soil water at the start of the next season or you can specify a fraction of the soil profile that is filled at the beginning and end of each season.


· Winter Precipitation Carry-Over - Most of the precipitation during the non-growing season falls as snow. However, not all of the water from snowmelt will be available for storage in the soil since some of the snow will be sublimated. The fraction of winter carry-over option specifies the percentage of winter precipitation that is available for storage each year. The fraction MaxAllow SW at the start of the simulation period is the largest amount of soil moisture that can be accumulated.
· Fraction of MaxAllowSW at the Beginning and End of the Season - Alternatively, the fraction of the soil profile filled at the beginning and end of each season can be specified. If the “No Shortage” option is selected in the Well Information window, the wells will pump to fill the profile to the specified end of season fraction.

Precipitation Methods XE "Precipitation Methods" 
Crops cannot make use of all the rain that falls because a portion of the rain will either run off or percolate past the root zone; the amount of rain that can be absorbed by the crop is called the effective rain.  The upper right hand side of the Consumptive Use window provides two precipitation methods that can be used to estimate effective rainfall.
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· USBR XE "USBR" \t "See United States Bureau of Reclamation"  (United States Bureau of Reclamation) - This method is based on U.S. Bureau of Reclamation methodology in which effective rainfall is linearly related to average monthly rainfall depending on intensity. 

For the USBR method, if precipitation is: 

< 1.0 inch, effective rain is precip x .95

< 2.0 inches, effective rain is ((precip – 1.0) x .90) + .95



< 3.0 inches, effective rain is ((precip – 2.0) x .82) + 1.85



< 4.0 inches, effective rain is ((precip –3.0) x .65) + 2.67



< 5.0 inches, effective rainfall is ((precip – 4.0) x .45) + 3.32



< 6.0 inches, effective rainfall is (( precip – 5.0) x .25) + 3.77



> 6.0 inches, effective rainfall is ((precip – 6.0) x 0.05) + 4.02

· SCS XE "SCS" \t "See Soil Conservation Service"  (Soil Conservation Service) - This method is based on the SCS methodology in which effective rainfall is dependent on the net depth of application and the average monthly consumptive use. 

Table 1 SCS Method Table showing average monthly rainfall as related to mean monthly rainfall and average monthly consumptive use.
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Only one precipitation method can be selected at a time. For either method, the use excess effective rainfall XE "use excess effective rainfall"  option impacts the soil moisture budget when rainfall is in excess of consumptive use by allowing excess effective rainfall to be stored in the soil.

Water Supply Options

Half way down the right side of the IDSCU input screen, you will see water supply options. There are several options that can be set to regulate the use of water for a model run:
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· CU to be met for alfalfa or pasture acreage XE "CU to be met for alfalfa or pasture acreage"  - If alfalfa and pasture fields in the area being modeled are typically water limited, the CU of these two crops can be multiplied by the fraction you specify (a value between 0 and 1).

· Use Water Supply Data XE "Use Water Supply Data"  - You can elect to use water supply information by selecting the Use Water Supply Data check box. If this option is selected, the water supply data from surface and ground water will be used to determine shortages and excesses. Otherwise, only precipitation will be used to calculate potential CU.

· Calculate Recharge from Ditches and Wells XE "Calculate Recharge from Ditches and Wells"  - If checked, then deep percolation and runoff of water supplies can be modeled as recharge sites. The first step is to indicate what portion of deep percolation and runoff is deep percolation. Water that is deep percolated will return to the river via ground water; the impact to the river will be according to the farm or ditch’s SDF value. Runoff will return to the river via surface water routes. The next step is to assign application efficiencies for every well on the farm; because the model can compute consumptive use of ground water, this application efficiency will be used to generate the gross pumping for the well. The difference between the gross pumping and the water used in consumptive use will be modeled as surface and ground water recharge. The check boxes on the bottom allow the user to customize what types of recharge to model.

	


A Reminder about IDSCU Help





Whenever you are working with the IDSCU Model, online help is available. When you click on Help on the Menu bar, you will have access to the latest IDSCU User’s Manual. You can search the Manual using the table of contents, the index, or the find feature.








What is an IDSCU template?


A template file� XE "template file" � contains information about the location being modeled. For example, the template may contain information about crop characteristics such as planting dates; weather data from local stations; and local surface water diversion records. IDSCU templates always have a .tcmn extension.











Why are the daily methods unavailable for the sample?





The template you are using only has monthly data.  If you were using a template that had daily data, the daily ET methods would be turned on.





What if my farm is between several weather stations?





If your farm is located between several weather stations, you can select all of the weather stations in the vicinity and prorate them. The sum of the weather stations should be “1” otherwise the “IDS Farm” column on the weather stations screen will be highlighted in red and you will get an error message when you try to run the model.








What do you mean I have an error?





When you run the model using this sample data, you may get an error message saying that you have no weather data for 2003. Back on the main input screen, you can click on the Weather Data button to confirm this. Then on the main input screen, you can change your Simulation Year Range to end in 2002. Click Run again.





What does MaxAllowSW mean?





MaxAllowSW stands for Maximum Allowed Soil Water and refers to the amount of the water that can be stored in the soil profile for plant use. MaxAllowSW equals MAD (Management Allowed Depletion) multiplied by maximum root depth multiplied by AWC (Available Water Holding Capacity).
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