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Introduction
Comparative Analysis
Slope, aspect, elevation and curvature are important variables used extensively to explain
various landform features such as watershed delineation and soil erosion index. Modern day
Lidar derived DEMs provide accuracy to a few centimeters. Using a three-cell window size is likely
to produce very coarse results making a general estimation of landform features hard to discern.

Objective
This study aims to evaluate these GIS attributes using an iterative aggregation algorithm with
variable window sizes. Since this algorithm uses values from previous iteration it scales
logarithmically making it more efficient than modern GIS software that employs a fixed 3-by-3
cell size. It offers the advantage of comparing multiple results of several windows sizes which
offers users the freedom to analyze which window size is appropriate for their study.

Results were compared with a same analysis using ArcMap for window sizes 3,9,15 and 30 as in
figure 3. Since ArcMap uses a fixed 3 by 3 window size for evaluation, the DEM resolution had to
be altered to align itself with the desired window size. Results show that the window size of 30 is
completely pixelated in ArcMap compared to the window size of 32 in the proposed method.
Window size 16 in our method is able to visualize the slope around the tributaries and smoothen
out roads which is appropriate for the study of landform variations contributing to yield variance.
ArcMap is strongly affected by pixellaton and slope information is dominated by roads which
makes it infeasible for agricultural study.
Figure 2: Analysis using proposed method

Figure 3: Comparing results in ArcMap

Concept
Figure 1 shows the concept of evaluation for this study. Each iteration requires computing the
aggregate of four values from the previous iteration. The number of relevant points quadruples
in each iteration, even while the number of additions in the iterations remain constant at 4. A
smoothing effect is produced due to computing values over larger number of points
Figure 1: Sliding window aggregation representation

Conclusion
Analysis of proposed methodology
The algorithm was evaluated on a raster dataset having 5m resolution consisting of 500 by 500
cells. Image used has a creek on the North side. Result of analysis is shown in figure 2. The
window sizes used for this evaluation was 4 (top), 8, 16 and 32 (bottom). The elevation rasters
are on the left, slope in the middle and aspect on the right.

An approach for computing GIS attributes has been proposed which scales logarithmically and
does not compromise on raster resolution. Future work would include using this methodology to
identify how curvature, slope, elevation and aspect relate to soil health in depressions.
Depressions can be classified as areas of high positive and negative curvature. An approach to
find a correlation between the yield variance and depression will be done.
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