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Write-up for lab exercise #5

Spatial Interpolation and Modeling in GRID
PART 1:

Both the IDW and the kriging methods of interpolation were used to create DEMs from the coverage ‘dempoints’. Comparisons were made between the results of these two types and a ‘difference’, or variation grid, was also made. A separate difference grid was made for each of the two interpolation methods, comparing the respective plot to the original USGS DEM. A hardcopy of all the images mentioned here are attached to this assignment.

It is not surprising that the results from the two interpolation methods, IDW and kriging, appeared to be quite different. Generally speaking, the IDW plot appeared to do a better job then the kriging plot at simulating the actual USGS DEM. The interpolation is smoother in the IDW image, whereas the kriging image appears coarser and rougher. This is a matter of the different functions of the interpolation methods; the IDW method makes and inverse distance weighted interpolation, which is a function of the inverse distance between interpolation points. Kriging, on the other hand, is based on regionalized variable theory assuming the spatial variation to be statistically homogeneous throughout the surface (i.e., the same pattern of variation can be observed at all locations on the surface.) The kriging technique is not appropriate for point sets having abrupt changes; this can be seen visually on the ‘krigdem’ plot. The areas of the image that have significant elevation changes on the USGS DEM correspond to very rough or coarse interpolation in the kriging image, such as the lower left hand corner of the image. The same area in the IDW plot shows much a much smoother interpolation. Obviously, in each image, a better interpolation was made in areas where there were many reference points. It also should be noted that neither of the interpolation techniques did a very good job and displaying the finer creek drainages and small ridges appearing in the original USGS DEM. But major ridges and valleys appear to be more faithfully represented in the IDW interpolation.

Comparing the difference grids between these two interpolations and the USGS DEM is also revealing. The kriging difference plot shows that the same general areas were different as they were on the IDW plot from the USGS DEM, but examining the finer valleys and ridges shows that indeed the kriging algorithm didn’t do quite as good a job as the IDW. Also, the kriging difference grid is coarser and less controlled than the IDW difference grid, in similar fashion to their respective interpolation plots.

Overall, then, it appears to me that the IDW algorithm might be more valid than the kriging algorithm for interpolating such an area at such a scale.

PART 2:
Question #1: 

See attached sheet

Question #2: 


Five sinks were identified. The numbers in the ‘value’ field indicate the number of the sink; ‘value’ values in this case range from 1 to 5, and each sink had a unique number in this range, as there are only five of them altogether.

Question #3:


As far as I can tell, the spatial accuracy of this stream network appears to be pretty accurate. The valley bottoms correspond well with the spatial depiction of the stream arcs. Not having a map of this area in hand, I can’t comment on the absolute accuracy, only a comparison the original USGS DEM.


However, given the fact that we are dealing with a fairly coarse grid (30 sq. meter pixels), I would hesitate to suggest using this for hydrologic application unless such applications were to be undertaken at a similarly coarse resolution. It would be interesting to perform this entire exercise at a finer resolution and compare the results.

