Smart Tool Lab II

Exercise ST8: Using getGrids to Get Model Grids

The SmartScript library contains many useful methods that will save hours of programming time.  One of the most often used methods is called “getGrids” which is a utility that can retrieve grids from any database, any element, any level, and any time.  In this exercise we will focus on using the getGrids method.

Before You Begin: Your GFE should be up and running.  Select a temperature (T) grid from the Grid Manager so that it is displayed in the Spatial Editor.

Steps:

1. Create a new tool from the Edit Actions Dialog giving it a name of your choice.

2. Replace the text: “WeatherElement1, WeatherElement2” with:

 “T, GridTimeRange” in the “def execute” part of the tool. Leave the varDict part in for now.

3. Now insert these lines of text in the body of your tool:

       NAMGrid = self.getGrids("PTR_D2D_NAM12", "t", "BL030", GridTimeRange)

       if NAMGrid is None:

           self.statusBarMsg(“No t grid found at “ + str(GridTimeRange), “S”)

       else:

      T = NAMGrid

This bit of code fetches a grid from the D2D version of the NAM12.  If the fetch fails for any reason, an error message displays on the GFE.  If the fetch was successful, the tool assigns the T grid to the model version of the temperature.

4. Save your tool, select a T grid in the Grid Manager and run your tool.  Click on the Sample Tool and examine the values of the resulting grid.  Are they all 120 degrees?  It turns out that by convention, all of the D2D data is in MKS units.  So, for temperature, all the grids are returned in degrees Kelvin.  So we will need to convert this grid to Fahrenheit in the next step.

5. Replace the line that reads, “T = NAMGrid” with another method from SmartScript:

T = self.convertKtoF(NAMGrid)

6. Save the tool and run it again.  You should see better results this time now that you have converted the temperature grid to the correct units.  Why did you see 120 degrees everywhere in the previous step?

Exercise ST9:  Making Your Tool Work at Any Site

Some of the tools you write will also be useful at other sites.  Unfortunately the database names that you specify usually have your site name embedded in them which prevents your tool from working at any other site but yours.  In this exercise you will learn how to make a tool that works at any site.

Before You Begin: Your GFE should be up and running.  Select a temperature (T) grid from the Grid Manager so that it is displayed in the Spatial Editor.  We will modify the tool that you just wrote to make it site independent.

Steps:

1. To fetch your site name, insert the following line above the getGrids call:

        siteID = self.getSiteID()

2. Next we will build the model name based on your siteID.  Insert the following line in your code just after the previous line:

        modelName = siteID + "_D2D_NAM12"

3. Now replace the old modelName, “PTR_D2D_NAM12” that was hard-coded in the getGrids call with modelName.

4. Save and run your tool.  It should run exactly the same as before, but the difference is that it will now also run at any site in the country.

Exercise ST10:  Blending Grids

In this exercise you will modify your last tool to add a blending step to the calculation so that the result is a combination of the original grid and a model grid.

Before You Begin: Your GFE should be up and running.  Select a temperature (T) grid from the Grid Manager so that it is displayed in the Spatial Editor.  Start with a grid that has not been modified by any tool by choosing a different grid than the last exercise or selecting from the GFE main menu, Edit->Revert Forecast...Revert Forecast.  

Steps:

1. Starting with the tool in the previous exercise, add a new VariableList component by adding this line right before or after the Variable List definitions:

VariableList = [("Model Blend Percentage:", 20, "scale", [0, 100], 1)]

2. Now add two new lines in the body of your tool to extract this scale value so we can use it in the tool.

        blendAmount = varDict["Model Blend Percentage:"]

       blendAmount = blendAmount  / 100.0  # this is a percentage

3. Next replace all of the lines in the else block (“T = self.convertKtoF(NAMGrid)”) with the following code:

            NAMGrid = self.convertKtoF(NAMGrid)  # convert model grid to F

            T = NAMGrid * blendAmount + T * (1 – blendAmount)   # blend T 

4. This equation uses the blendAmount defined by the scale value and calculates the final temperature as a combination of the model grid and the forecast T grid.

5. Save and run your tool.  Try different percentages in the scale GUI and convince yourself that the tool correctly blends the model with the existing forecast grid. A setting of 0 (zero) percent should yield no change to the grid, while 100 percent should be a pure model grid.

6. Next add one more line to the VariableList definition so that it looks like this:

VariableList = [("Model to Blend:", "", "D2D_model"),

                           ("Model Blend Percentage:", 20, "scale", [0, 100], 1)]

7. Just after the code that deals with the blendAmount in the body of the method, insert this line to extract the model name from the GUI choice.

       modelName = varDict["Model to Blend:"]

8. Finally, remove the line that uses your siteID to build the modelName.

9. Run your tool again and note that now you can choose the model name and time to blend with your current T forecast grid.  Note that for some models choices an error may occur indicating that the model you chose did not contain the “BL030” level specified in the getGrids call.  This can be a difficult problem to contend with, since some of the models do not name their levels consistently.  To write a very robust tool, you may need to specify this information in your tool and use the appropriate level name in the getGrids call.

10. Rename your tool to something like ModelTBlend, so the name better indicates what the tool does.  To rename the tool, MB3-hold over your tool in the Edit Actions Dialog and select Rename...

Exercise ST11:  Blending Two Models

For this exercise we will modify your previous tool and add another model.

Before You Begin: Your GFE should be up and running.  Select a temperature (T) grid from the Grid Manager so that it is displayed in the Spatial Editor.  

Steps:

1. Copy the previous tool you wrote using the Edit Actions Copy utility.

2. Open the new tool in the editor and add another VariableList entry for a second model.  Be sure to rename the label so that each is unique.

3. Add new lines to the body of the tool to extract each model name.

4. Add a new getGrids call to get the second model along with the first.  Make sure you check for a “None” grid each time you call getGrids and modify the if statement to ensure that both grids were correctly retrieved before making the calculation.

5. Modify the calculation so that now you are blending the two different model grids together, instead of one model grid and the forecast temperature (T).

6. Save and run your tool.  Load two D2D temperature elements in the GFE and then select these models in your tool.  Examine your calculated grid with the percent blending set to 0 and then again to 100 and convince yourself that the tool is correctly blending the model grids.
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