RCN Training

November 3-7, 2003

Lab 12b: Analysis of Continuous Data
Overview:  Geostatistics are great methods for investigating spatial dependence within continuous data (binary or numeric).  ArcMap has a geostatistical extensions, but only works with feature data (not grids), and the features must have an attribute with continuous data.  If we had both presence and absence points for our mounds, we could add a binary attribute (1 = present, 0 = absent), and we could use ArcMap to construct variograms.  We could use the mound_type attribute and it might tell us something about spatial dependence of like mound_types, however the calculation depends on the numeric values representing interval, not categorical, data, and it would be difficult to determine exactly what the graph means.  Additionally, ArcMap’s geostatistical tools require less than 300 points.  So, we are going to do this in Arc Grid.  We will convert the pdog and krat point files to binary (presence/absence) grids in ArcMap, then analyze the mounds, and NDVI, with geostatistics.
Part A: Rasterize points
1. Recall from the integration lab, the problems with rasterizing data in ArcMap.  Information is lost, because multiple points in a single grid cell are not all represented.  In this case, however, we are going to rasterize to a small grid cell size so that we can retain most or all of the information.
2. Rasterize the pdog and krat coverages in Spatial Analyst (Spatial Analyst => Convert => Features to Raster).  Choose a 2 m cell size, and use the default value $ID.  Name them pdoggrid and kratgrid.
3. Change the cell values (which currently are the point ID), all to a 1, and change NODATA cells to a 0.  Do this is Raster Calculator (Spatial Analyst => Raster Calculator).  The expression should be:
Kratbin = con(isnull([kratgrid]), 0, 1)

This expression means to create a new grid called kratbin (krat binary).  For each cell, calculate a conditional statement, if the grid cell value is null (nodata), assign value 0, otherwise assign value 1.  Repeat for pdoggrid.
Part B

4. Go to Grid, and look up “Geary” in the help documents:

Arc: Grid

Grid: help

Read about the Geary function in Arc Grid.  Note that it only calculates the Geary index between adjacent cells, resulting in a single value for the whole grid.  However, it will point you to another function, CORRELATION, that will calculate a lag distance.  Read about CORRELATION in the help docs.  Note that oftentimes, finding the appropriate function in Arc depends on finding something similar to what you want to do, then letting it point you to other, related, functions.  Note that the correlation function runs from -1 to +1, with positive numbers correlated and negative numbers negatively correlated.
5. Calculate spatial dependence for prairie dog occurrence points at lags up to 20 cells in the x direction.  Record the correlation coefficient returned to the screen in an Excel column.  Use grid1 and grid2 both = pdogbin:

Grid: correlation pdogbin pdogbin 1 0

Grid: correlation pdogbin pdogbin 2 0

Grid: correlation pdogbin pdogbin 3 0

…

Grid: correlation pdogbin pdogbin 20 0

Note:  using the arrow-up key will cause the most recently used function to repeat at the Arc prompt, where it can be edited.  Once you enter the correlation function the first time, you can keep arrowing-up and editing the x lag distance.
6. Repeat the above for Krat mounds.

7. Create a graph of lagged correlation in Excel.
8. In practice, the above calculations would be made using a script, to automatically generate the data and export it to a text file that could be opened in Excel.
Part C

9. Look at cross correlation between krat mounds and prairie dog mounds in the x and y directions,  with the correlation function, using the steps above and the syntax:
Grid: correlation pdogbin kratbin x y
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