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Introduction

Slope, aspect, elevation and curvature are important variables used extensively to explain
various landform features such as watersheddelineation and soil erosion index. Modern day
LidarderivedDEMsprovideaccuracyto a few centimeters. Usinga three-cellwindowsizeis likely
to produceverycoarseresultsmakinga generalestimationof landformfeatureshardto discern.

Objective 
Thisstudy aims to evaluatethese GISattributes usingan iterative aggregationalgorithm with
variable window sizes. Since this algorithm uses values from previous iteration it scales
logarithmicallymakingit more efficient than modern GISsoftware that employsa fixed 3-by-3
cell size. It offers the advantageof comparingmultiple resultsof severalwindows sizeswhich
offersusersthe freedomto analyzewhichwindowsizeisappropriatefor their study.

Concept
Figure1 showsthe conceptof evaluationfor this study. Eachiteration requirescomputingthe
aggregateof four valuesfrom the previousiteration. Thenumberof relevantpoints quadruples
in eachiteration, evenwhile the number of additionsin the iterations remain constantat 4. A
smoothingeffect isproduceddueto computingvaluesover largernumberof points
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Figure 1: Sliding window aggregation representation

Analysis of proposed methodology
Thealgorithmwasevaluatedon a rasterdatasethaving5m resolutionconsistingof 500by 500
cells. Imageusedhasa creekon the North side. Resultof analysisis shown in figure 2. The
window sizesusedfor this evaluationwas4 (top), 8, 16 and32 (bottom). Theelevationrasters
areon the left, slopein the middleandaspecton the right.

Comparative Analysis
Resultswere comparedwith a sameanalysisusingArcMapfor window sizes3,9,15 and 30 asin
figure 3. SinceArcMapusesa fixed 3 by 3 window sizefor evaluation,the DEMresolutionhad to
be alteredto alignitself with the desiredwindow size. Resultsshowthat the window sizeof 30 is
completelypixelated in ArcMapcomparedto the window sizeof 32 in the proposedmethod.
Windowsize16 in our method is ableto visualizethe slopearoundthe tributariesandsmoothen
out roadswhich is appropriatefor the studyof landformvariationscontributingto yieldvariance.
ArcMap is strongly affected by pixellaton and slope information is dominated by roads which
makesit infeasiblefor agriculturalstudy.

Figure 2: Analysis using proposed method Figure 3: Comparing results in ArcMap

Conclusion
An approachfor computingGISattributes hasbeen proposedwhich scaleslogarithmicallyand
doesnot compromiseon rasterresolution. Futurework would includeusingthis methodologyto
identify how curvature, slope, elevation and aspect relate to soil health in depressions.
Depressionscanbe classifiedasareasof high positiveand negativecurvature. An approachto
find a correlationbetweenthe yieldvarianceanddepressionwill bedone.


