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Report of Work Accomplished
The purpose of this project was to evaluate and quantify the accuracy of interpolated computer representation of elevation by Geographic Information Systems (GISs). The intent of this research project was to quantify the accuracy of computer representation of elevation surfaces interpolated for steep and varied terrain in the San Dimas Experimental Forest (Los Angeles, CA) to address the question: How well does the interpolation of elevation surfaces within a frequently used GIS software package (ArcView) represent the earth’s true surface in the steep and varied terrain of the SDEF? Through this research I developed and refined a GIS extension that uses Monte Carlo simulations to address the research question and determine the most appropriate interpolation algorithm and grid cell size resolution for the self-generated DEMs created from the data collected. 

Data Collection (weeks 1-10): Field reconnaissance using differential Global Positioning Systems (GPS) was used to obtain accurate elevation data. Approximately 300 field collected ground truth locations were collected in the Bell1 watershed located in the San Dimas Experimental Forest (SDEF) (Figures 1 and 2). These ground truth points collected were concentrated on terrain features that represent the topography of the surface to be replicated in the computer (such as ridge lines and valleys) as well as other features that define the topography. 
Methodology Implementation (weeks 5-15): To perform the interpolation accuracy assessment I refined an extension for the ArcView GIS software package that I had previously programmed using the Avenue object-oriented programming language. This program was significantly modified and updated during the semester. It now incorporates one dialog where the user is prompted for input parameters (figure 3). The program randomly extracts validation points from the data sets. DEMs can then be interpolated from the remaining points onto different grid cell resolutions. Accuracy is measured using the root mean square error, mean absolute difference and standard deviation of the difference computed from validation points (figure 4). Output results are saved to a text file for analysis within a spreadsheet program (figure 5).
Results: To date simulations of accuracy interpolation have been run for 0.5 m2, 1m2 and 2m2 grid cell resolutions using three different interpolation algorithms: inverse distance weighting (IDW), spline and kriging.  For each interpolation and each grid cell resolution, N=100 simulations were conducted. 
	Interpolation
	Resolution (m2)
	N
	Output

	IDW
	0.5
	100
	IDW-05.txt

	IDW
	1
	100
	IDW-1.txt

	IDW
	2
	100
	IDW -2.txt

	Spline
	0.5
	100
	SPL-05.txt

	Spline 
	1
	100
	SPL -1.txt

	Spline
	2
	100
	SPL -2.txt

	Kriging
	0.5
	100
	KRG-05.txt

	Kriging
	1
	100
	KRG -1.txt

	Kriging
	2
	100
	KRG -2.txt


The refinement of the computer code used to implement the methodology took a bit more effort than originally anticipated this semester. However, it has been completed and the data analyses have been run as indicated above. The data from these results have been loaded into a spreadsheet for analysis. 
Results are being evaluated and included as part of a manuscript to be submitted this spring (2005) to Computers and Geosciences. The article compares interpolation accuracy results for field data collected using various methodologies (of which this is one) and in different types of terrain. 
The time allocated for this project by this SCAC award has been integral to the development of this component of the research project. 
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Figure 1: Study area watershed location
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	Figure 2: Study area watershed in October 2002 after the William’s fire in the SDEF
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Figure 3: Accuracy Interpolation Extension dialog box
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Figure 4: Spatial model of the methodology
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Figure 5: Sample text file 
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