Spatial Lab Exercises

The following set of exercises will expose you to a set of Spatial features that are used most often.  It is not a complete set of exercises as there are more features available in the GFE than covered in this section.

Exercise SE1: Toggle Weather Element (Visibility / Edit State)

An unlimited number of weather elements can be displayed in the Spatial Editor at the same time.  To reduce visual clutter, it's important to know how to show and hide weather element displays.

Before You Begin: Make sure the Spatial Editor is visible and there are some grids available for  the same time from weather elements T, Td, RH, and MaxT.

Steps:

1. In the Grid Manger, identify a time at which all four weather elements listed above are available at the same time.

2. MB1-click on the T grid in the Grid Manager for the time identified above.  Note that after you click, the grid is displayed in the Spatial Editor and its label appears in white bold within the Spatial Editor.

3. Move the cursor into the Spatial Editor directly over the T (temperature) label and MB1-click.  Note that the T grid is no longer visible.

4. MB1-click again on the same label.  Note that the the grid appears again.  Repeat MB1-clicks and toggle the T grid visibility several times.

5. Now MB1-click on the Td label.  Be patient as sometimes contours take a while to draw.

6. MB1-click on the RH and MaxT labels.  Note that with each MB1-click you are adding a new weather element to the display. 

7. MB1-click on the T grid in the Grid Manager as you did in Step 2.  Make sure that the Spatial Editor is wide enough to display the entire T label.

8. Move the cursor into the Spatial Editor directly over the T label and MB2-click. Note that the label changed. The word “(edit)” on the far left side of the label is now gone.  This is an indication that this grid is no longer editable (temporarily).

9. MB2-click again on the T label.  Note that the “(edit)” reappears.  The T grid is now editable.

10. Now move the cursor to the Grid Manager and MB1-click on the Td grid.  Note that when you do this, the Td grid becomes editable automatically.  Anytime you click on a grid in the Grid Manager, that grid automatically becomes visible (as an image) and editable in the Spatial Editor.

Purpose: The behavior link between the Grid Manager and the Spatial Editor is an important concept.  This is just one of the ways that the two editors are linked together.

Exercise SE2: Loading and Unloading Maps

There are a number of maps available in the GFE including state, county, forecast zone, marine zone and river basins.  This exercise shows you how to load these maps into the Spatial Editor display.

Before You Begin: Make sure that the Spatial Editor is viewable with or without a displayed grid.

Steps:

1. From the GFE main menu, select Maps->Counties.  Note that a counties map background is now visible in the Spatial Editor.

2. Again from the GFE main menu, select Maps->Basins.  Now it's likely that the display is somewhat cluttered.

3. Select Maps->Counties, from the GFE main menu again.  Note that this operation toggled off the county map.

4. Next from anywhere in the Spatial Editor, but avoiding the weather element legends, MB3-hold and select Legends->Show Map.  Note that now there are labels that correspond to the currently loaded set of maps.

5. Move the cursor to the Basins label and MB3-hold.  Examine the various map options.  Note that you can change the color, line width, style, and magnify any text labels.

6. From the Basins pop-up menu, select Change Graphic Color To, and then select a color. Note that the color of the Basins maps has change to a color of your choosing.

Purpose: Being able to load and manipulate the various attributes of a map can be important to remove clutter and enhance comprehension.

Exercise SE3: Viewing Topography

The GFE has a topography (elevation) data set on board derived from a ~1 km spatial resolution database.  This exercise shows you how to load the Topography data set into the Spatial Editor.

Before You Begin: Make sure that the Spatial Editor is visible.

Steps:

1. From the GFE main menu, select Maps->Topography.  Note that the Topography data set is loaded and visible in the Spatial Editor.

2. Again select  Maps->Topography.  Note that the Topography is no longer displayed.

Purpose:  The Topography dataset is an important to many tools and procedures since many weather elements are affected by elevation. 

Exercise SE4: Zooming in the Spatial Editor

The Spatial Editor can be zoomed-in to enlarge detail or zoomed-out to view the entire grid.  This exercise shows you how to zoom the Spatial Editor display.

Before You Begin: Make sure that the Spatial Editor is visible and a grid is loaded such as T (temperature) or Topography.

Steps:

1. From anywhere in the Spatial Editor display, MB3-hold and select Zoom To-> and then select a zoom size other than the top entry.  Note that the display is zoomed and grid cells appear larger than before.

2. Now repeat step 1, but this time select the top entry in the pop-up menu.  Note that the entire grid is visible again.

3. Shortcut:  While holding down the Shift key on your keyboard, MB2-click anywhere on the Spatial Editor display.  Note that each click zooms in one step.

4. Repeat step 3, but this time MB1-click anywhere in the display.  Note that MB1-clicks zoom the display out.

Purpose: Zooming the Spatial Editor display allows you to see more detail.  Using the shift key allows you to zoom in and out more quickly than using the pop-up menu.

Exercise SE5: Panning the Spatial Editor Display

Once you zoom in on the display, it's handy to pan over to view an area of the grid that you couldn't see previously.  The exercise will show you how to pan the display.

Before You Begin: Make sure that there is a grid loaded and visible in the Spatial Editor.

Steps:

1. Zoom in the display a few steps using either one of the techniques described in exercise SE4.

2. Move the cursor to anywhere in the display, hold down the shift key on your keyboard, and MB1-drag the mouse around the display.  Note that the grid moves around within the Spatial Editor as you move the cursor

Purpose: When you zoom in, it's helpful to be able to pan the display to view other areas of the grid.

Exercise SE6: Using the Sample Tool   

The Spatial Editor displays grids graphically, either as an image of colored pixels or as contours.  The Sample Tool allows you to examine individual grid points in alphanumeric text format.

Before You Begin: Make sure the Spatial Editor is visible and a grid is loaded and displayed as an image.

Steps:

1. Move your cursor over to the Sample Tool icon and MB1-click.  The Sample Tool icon looks like this:
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Move your cursor to anywhere over the grid and MB1-hold the button.

3. Continue to move the cursor while you hold down MB1.  Note that the Sample Tools displays the value of the grid point under the cursor.  Release the button.

4. Now MB1-click on any point over the grid (except the weather element labels).  Note that there is an “anchored” sample on your display.  Anchor more samples on your display.

5. Now move your cursor over any of your anchored samples and MB2-click.  Note that the sample has disappeared.  Remove a few other samples from your display.

6. From the GFE main menu bar, select Maps->Samples->Clear.  Note that all of your samples have been removed.

Purpose: The Sample Tool allows you to view the values at specific points.  You can also define and save Sample sets under a name that you choose for later recall.

Exercise SE7: Using Draw Edit Area tool

The Draw Edit Area tool allows define an area on the GFE over which you can apply edit operations.  These areas are called “Edit Areas”.

Before You Begin: Make sure the Spatial Editor is visible and a grid is loaded and displayed as an image.

Steps:

1. Move your cursor over the Draw Edit Area icon and MB1-click.  The Draw Edit Area icon looks like this:
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Move your cursor anywhere over the Spatial Editor display (except the WE legends) and MB1-drag the mouse to define a closed polygon.  Note that if you don't close the polygon, the tool will connect the end points for you.

3. Release MB1.  You should see a edit area displayed in the Spatial Editor.  This is the area over which an edit operation will be applied, if you were to execute one.  Make a few new edit areas using the MB1-drag operation.

4. Now erase a portion of your last edit area by executing an MB2-drag operation making sure that you include part of your previously defined edit area in the new polygon.  Note that where the MB2-drag operation overlapped with your previously defined area, the edit area was erased.

5. Next, define a new edit area using the MB1-drag operation

6. Now move your cursor to the big “C” icon in the button bar. This icon looks like this:
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Now MB1-click this icon.  Note that your edit area was cleared from the display.

8. Next from the GFE main menu select Edit->Undo Edit Area and note what happens.  The previous edit area should reappear on the display.  Repeat this undo operation, but this time select it from the Spatial Editor pop-up menu.  MB3-hold over the Spatial Editor and select Undo Edit Area.  Note that the edit area is cleared again, reverting to its previous state.

Purpose: The Select Points tool is a very commonly used tool since all other tools operate on the currently defined edit area.  Very often you will want to apply an edit operation only to a specific area.

Exercise SE8: Using Edit Area Modes

When you use the Draw Edit Area tool, the edit area that gets created is a function of the Edit Area Mode.  There are four modes: Replace (the mode you have been using thus far), Union (always adds new areas), Intersect (the result is the intersection of the old and new edit areas), and Subtract (same result as the MB2-drag operation in the previous exercise).

Before You Begin: Make sure the Spatial Editor is visible and a grid is loaded and displayed as an image.  Also make sure that the Edit Area Mode is in Replace (=) mode by examining the mode in the GFE button bar.  The icon can be found just to the right of the big question mark and should look like this:
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Steps:

1. Select the Draw Edit Area tool as you did in the previous exercise.

2. Draw several areas on the Spatial Editor display.  Note that each time you do so, the previous edit area is replaced by the new edit area.

3. Now set the Edit Area Mode to Union by selecting the vertical bar within the pull-down menu using the Edit Area Mode icon.  The Union icon looks like this:
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Now draw several edit areas as you did in Step 2.  Note that each edit area is added to the previous one.  This mode is good for making precise edit area adjustments to the current edit area.

5. Now erase a portion of the edit area on the display using the MB2-drag operation.  Note that no matter what the edit area mode, MB2-drag will always erase the grid points inside whatever polygon you draw.

6. Next set the Edit Area Mode to Intersect using the Edit Area Mode menu.  The Intersect icon looks like this:
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Using the edit area that you still have in the display, MB1-drag a new area, but make sure that you include part of the old edit area when you draw the new one.  Note that only that part that intersects the old and the new area is left behind.

8. Now Clear the current edit area using the Clear (the big “C”) button located in the GFE button bar.

9. Repeat Step 7 drawing a new polygon.  Note that when there is no edit area defined and the edit area mode is set to Intersect, the GFE is smart enough to temporarily add the new edit area to the display.  Subsequent operations in Intersect mode will behave as before, leaving only the intersected area behind.

10. Perform an MB2-drag operation to prove to yourself that the MB2-drag operation always removes or erases a portion of the edit area.

11. Finally set the Edit Area Mode to Subtract.  The Subtract icon looks like this:
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Make sure that there is an edit area on the display before you begin this step.  Try a few MB1-drag operations to show that this modes erases edit areas identically to the MB2-drag operations.  Note also that MB2-drag operations also redundantly erase edit areas in Subtract mode.

13. When you're all don with this exercise, set the Edit Area mode back to Replace mode (“=”).

Purpose: The various Edit Area Modes gives you much flexibility when creating and adjusting edit areas.  Precisely selecting the Edit Area is an important first step when editing grids.

Exercise SE9: Executing Edit Tools

The GFE comes with a set of built-in edit tools that perform very basic operations.  For this exercise you will be defining edit areas and operating on the data with these built-in set of edit tools.

Before You Begin: Make sure the Spatial Editor is visible and a temperature (T) grid is loaded and displayed as an image. 

Steps:

1. Use the Draw Edit Area  tool to select an edit area of your choice as you did in the previous exercise.

2. Open the Edit Actions Menu by MB1-clicking on the large “E”.  The Edit Actions icon looks like this:
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Once you select this icon, a dialog will appear that contains several entries each of which corresponds to a different edit tool.  MB1-click a temperature value any where in the color bar located at the very top of the Spatial Editor.  This will set the current “Pickup Value” and a label in the color bar will display the value you selected.  You can also MB1-drag to select this value as well.

4. Now from the Edit Actions Dialog, MB1-click Assign Value.  Note that all of the grid points identified by your edit area have the same value as you selected in the Spatial Editor color bar.

5. Repeat the above steps, selecting different edit areas and pickup values to assign different areas different values.

6. From the GFE Main Menu bar, select Edit->Revert Forecast... and click Revert Forecast when the confirmation dialog appears.  Your grids should return to their previous state.

7. Next select a new edit area and use the Sample tool to anchor a sample anywhere within this new edit area.

8. Now from the Edit Actions dialog, MB1-click AdjustValue_Down and note the value of the anchored sample as you do so.  You should see the value decrease by one degree with each MB1-click.  Repeat this a few times.

9. Again from the Edit Actions dialog, MB1-click AdjustValue_Up.  You should see the anchored sample indicate the the grid values within your edit area increase by one degree with each MB1-click.

10. From the Color Bar located at the top of the Spatial Editor, MB3-hold and select Set Delta Value...

11. When the dialog appears MB1-drag the slider until 5.0 appears as the delta value.  Then MB1-Click Dismiss.

12. Now from the Edit Actions Dialog select AdjustValue_Up or AdjustValue_Down and note the value of the anchored sample with each operation.  This time you should see the value change by 5 degrees each time you execute an adjust operation.

13. Now use the Draw Edit Area tool to select a new edit area, but this time pick an area that contains a large temperature gradient or other discontinuity.

14. From the Edit Actions menu MB1-click Smooth several times.  You should see the gradient contained within the area you selected relax more with each Smooth operation. 

Purpose: The set of built-in edit operations provide you with the capability to assign a value to an area, adjust up/down values, and smooth values within the selected edit area.

Exercise SE10: Using the Pencil Tool

The  Pencil Tool allows you to adjust values within a grid by moving or redrawing virtual contours.

Before You Begin: Make sure the Spatial Editor is visible and a Freezing Level (FzLevel) grid is loaded and displayed as an image. 

Steps:

1. Select the Pencil Tool icon to make this tool active.  The Pencil Tool icon looks like this:
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Select the Clear Edit Area button (the big “C”) to clear your edit area.  While the Pencil Tool can use the current edit area to limit its influence, we won't be using that feature for this exercise.

3. Next find a location on the grid where you want to adjust the data.  Move the cursor over this position and MB1-hold.  While holding the button, move (drag) the mouse away from this original position, then arc the cursor perpendicular to the original direction, then back toward the original position again, as if you were drawing the letter “C”.  Imagine that the grid contains contours and that you are redrawing one of these contours.

4. Repeat step 3 several times until you get the “feel” for the Pencil Tool.  You will get the best results if you start and end the edit operation over grid points with the same values, again as if you are redrawing a single contour on the grid.  Continue to repeat the Pencil Tool operation until you can more or less predict the outcome of the operation before you actually execute it.

Purpose: The Pencil tool works well in situations where you want to adjust a relatively smooth gridded field.  It is not particularly well-suited to adjust a complex data pattern such as a temperature field in complex terrain.  Each Pencil Tool execution includes several smooth operations, so any “noisy” data patterns will be significantly smoothed out each time it is used.  The Pencil Tool is used most often by WFOs with relatively flat terrain.
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