APPLICATIONS USING ARCVIEW 3.2

CHAPTER 11

This applications section covers the basic operations of raster data analysis. Task 1 covers the local and neighborhood operations. Task 2 uses the zonal operation. Task 3 includes the physical distance measure operation in data query. Task 4 uses the CostDistance and CostPath requests to solve the least accumulative cost distance problem. 

Task 1: Local and Neighborhood Operations

What you need: emidalat, an elevation grid with a cell resolution of 30 meters.


Task 1 lets you work with two raster data manipulations. The first uses a local operation to convert the elevation values of emidalat from meters to feet. The second uses a neighborhood operation to generalize the elevation values of emidalat.


1.
Start ArcView and load the Spatial Analyst extension. Open a new view, and add emidalat to view. Select Properties from the View menu and specify meters as Map Units. 


2.
Select Map Calculator from the Analysis menu. In the next dialog, double-click emidalat in the Layers list, click the multiplication (*) button, and press 3.28 on the keypad. The constant 3.28 is for converting the elevation values from meters to feet. You should see the expression, ([emidalat] * 3.28) in the expression box. Click Evaluate.


3.
The output is called Map Calculation 1, which shows emidalat in feet. Map Calculation 1 is a temporary grid. You can save the grid by selecting Save Data Set from the Theme menu and specifying the name and path for the grid.


4.
To start the second part of Task 1, activate emidalat. 


5.
Select Neighborhood Statistics from the Analysis menu. In the Neighborhood Statistics dialog, make sure the Statistic is the mean, the Neighborhood is rectangle, and both the Width and Height values are 3 (cells). Click OK. The output with moving means as the cell values is named NbrMean of Emidalat. Check the box next to the new grid theme to view. Unless you look in detail, you probably cannot tell the difference between the new grid and emidalat. Make NbrMean of Emidalat active, and select Properties from the Theme menu. Notice in the Theme Properties dialog that the new grid has a cell size of 30 (meters), the same as emidalat. The dialog also shows that the new grid has the Temporary status. You can save NbrMean of Emidalat by selecting Save Data Set from the Theme menu and specifying its name and path.

Task 2: Zonal Operation

What you need: precipgd, a grid showing the average annual precipitation in Idaho; hucgd, a watershed grid.


Task 2 asks you to derive annual precipitation statistics by watershed in Idaho. Both precipgd and hucgd are projected onto the Idaho Transverse Mercator coordinate system and are measured in meters. The precipitation measurement unit for precipgd is 1/100 of an inch; for example, the cell value of 675 means 6.75 inches.


1.
Start ArcView, and load Spatial Analyst. Open a new view, and add precipgd and hucgd to view. In this operation, hucgd is the zonal grid and precipgd is the input grid.


2.
Activate hucgd. Select Summarize Zones from the Analysis menu. In the next dialog, make sure that precipgd is the theme to be summarized. 


3.
You can select a statistic to chart. Select the Mean to make the chart. 


4.
The table titled Stats of Precipgd within Zones of Hucgd lists the following statistics of annual precipitation by watershed: minimum, maximum, range, mean, standard deviation, sum, variety, minority, and majority.

Task 3: Physical Distance Measure 

What you need: strmgd, a grid showing streams; elevgd, a grid showing elevation zones.


Task 3 asks you to locate the potential habitats of a plant species. The cell values in strmgd are the ID values of streams. The cell values in elevgd are elevation zones 1, 2, and 3. Both grids have the cell resolution of 100 meters. The potential habitats of the plant species must meet the following two criteria:


•
Elevation zone 2, and


•
Within 200 meters of streams


1.
Start ArcView and load the Spatial Analyst extension.


2.
Open a new view, and add strmgd and elevgd to view. Select Properties from the View menu and specify meters as Map Units. 


3.
First, create distance zones of 200 meters from streams. By selecting Find Distance from the Analysis menu, the Spatial Analyst extension creates a new grid called Distance to Strmgd. The new grid comes with a default classification system. To create two distance zones of within 200 meters of streams and more than 200 meters from streams, you can reclassify the grid. Activate Distance to Strmgd. Select Reclassify from the Analysis menu. Click Classify in the Reclassify Values dialog. Change the Number of Classes to 2, and click OK. Now click the first cell under Old Values, change the numeric range to 0–200, and enter the range. Change the second cell under Old Values to 201–2421, and keep No Data for the third cell. Click OK. 


4.
The Reclassify function adds a new grid called Reclass of Distance to Strmgd to view. The new grid only has three values: 1, 2, and No Data. Cells with the value of 1 are within 200 meters of streams.


5.
The final step for Task 3 is to query Reclass of Distance to Strmgd and Elevgd. Select Map Query from the Analysis menu. In the window area of the Map Query 1 dialog, prepare the following query expression: ([Reclass of Distance to Strmgd] = 1.AsGrid) AND ([Elevgd] = 2.AsGrid). You do not have to type the request of AsGrid because it is automatically added. Click Evaluate. 


6.
The result of the query is shown in the Map Query 1 grid. Cells with the value of True (1) satisfy both criteria. 


7.
Task 3 can also be completed without reclassifying the Distance to Strmgd grid. In that case, the query expression should be changed to ([Distance to Strmgd] <= 200.AsGrid) AND ([Elevgd] = 2.AsGrid).

Task 4: A Least Accumulative Cost Distance Example

What you need: sourcegrid and costgrid, the same grids as in Figure 11.14; pathgrid, a grid to be used with the CostPath request.


1.
Start ArcView and load the Spatial Analyst extension.


2.
Open a new view, and add sourcegrid and costgrid to view. The upper right and lower left corner cells are designated as the source cells in sourcegrid. Select Map Calculator from the Analysis menu. Then use the CostDistance request to calculate for each cell in sourcegrid the least accumulative cost distance to a source cell over costgrid. The syntax for CostDistance is as follows: 



aGrid.CostDistance(costGrid, directionFN, allocationFN, maxDistance)



Of the parameters, directionFN is the file name for a direction or back link grid, allocationFN is the file name for an allocation grid, and maxDistance defines the threshold for the least accumulative costs. For this task, use a direction grid (named dir_gd) and an allocation grid (named alloc_gd) but not a distance threshold. Type the following statement in the Map Calculator dialog’s expression box and click Evaluate:



([sourcegrid].CostDistance([costgrid], “dir_gd”.AsFileName, “alloc_gd”.AsFileName, Nil))


3.
The output grid from the CostDistance request is called Map Calculation 1. Make Map Calculation 1 active. Select Properties from the Theme menu, and rename Map Calculation 1 least_gd. Use the identify tool to check the cell values in least_gd; they should be the same as in Figure 11.14d.


4.
The CostDistance request has also created dir_gd and alloc_gd. Add dir_gd and alloc_gd to view. Alloc_gd is easy to understand: the cells in the grid are divided by their allocation to either source 1 (lower left corner) or source 2 (upper right corner). Dir_gd requires some explanation. The cell values in dir_gd range from 0 to 8. Each cell value indicates which neighboring cell to move into to get back to the source. The notations of the cell values are shown as follows:
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The following diagram shows the cell values in dir_gd and the back links the cell values represent:
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5.
Next, use the CostPath request to calculate the shortest cost paths for two cells with values in pathgrid. Select Map Calculator from the Analysis menu. The syntax for the CostPath request is as follows:



AGrid.CostPath (distanceGrid, directionGrid, byZone)



Of the parameters, distanceGrid and directionGrid are the output grids created by the CostDistance request. The byZone parameter can be True if the cost paths are to be calculated for each zone or each set of cells with the same value, or False if the cost paths are to be calculated for each cell with a value. To run the CostPath request, type the following statement in the Map Calculator dialog’s expression box and click Evaluate:



([pathgrid].CostPath ([least_gd], [dir_gd], False))



The output grid from the CostPath request has three cell values: 1 represents the source cell, 3 is the least cost path for the cell with a value of 1 in pathgrid, and 4 is the least cost path for the cell with a value of 2 in pathgrid. Make the output grid active and open its theme table. The theme table shows the least accumulative cost for each path and the starting row and column of each path. The numbering of rows and columns starts with the upper left corner cell, which has a row number of 0 and a column number of 0.

