Checking the Horizontal Accuracy of the Spatial Analysis of Case Study B

Copy Right Michael Kostiuk (2002)
As was demonstrated in Case Study A the horizontal accuracy of spatial data can vary considerably by scale and data source. The values in table 3 show the results of using remote sensing data with a GIS to obtain measurements of length and area. What is lacking in the spatial analysis of case study B is an assessment of the accuracy of the location of the shoreline. In order to determine the horizontal accuracy of the geographic representation of the shoreline of Cobscook Bay that was based on LANDSAT 5 TM data a new GIS project was set up.  The 1:24,000 scale vector data of Cobscook Bay was used to reference the horizontal position of the shoreline that was created from the LANDSAT 5 TM data. Referring to the metadata that was written by the USGS, the horizontal accuracy of the 1:24,000 data is 40 feet or 12.19 meters on the ground (USGS, Part 1, 1997, p.1. D-2).  Therefore, the level of inaccuracy that is present in the 1:24,000 data limits the measurement of the horizontal accuracy of the shoreline that was created from the LANDSAT 5 TM data to 12.19 meters.  Fifty control points were established at random locations across Cobscook Bay so that the position of the 1:24,000-based and LANDSAT 5 TM-based shorelines could be measured and recorded.  The difference in the location of the two shorelines at the fifty control points were measured by vector lines and the length of the line segments were calculated in meters using the calcapl script. An example of the horizontal offset between the 1:24,000-based and the LANDSAT 5 TM-based shorelines are shown in figure 1.  The 1:24,000 shoreline is dotted while the LANDSAT shoreline is a solid line.
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Figure 1
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The statistics function of ArcView was used to calculate various elements of the horizontal accuracy of the LANDSAT 5 TM-based shoreline and they are shown below:

· Count: 50 (the number of control points used for measuring the offset of the two shorelines).

· Mean: 58.327 (he average distance in meters of the offset of the two shorelines).

· Maximum: 314.301 (the largest offset between the two shorelines).

· Minimum: 5.811 (the smallest offset between the two shorelines).

· Range: 308.490 (the difference between the largest and smallest offset).

· Standard Deviation: 54.697 (the standard deviation of the offsets).

The horizontal accuracy of the shorelines that were created in case study B ranged from 5.8 meters to 314.3 meters with the average horizontal accuracy being 58.3 meters.  Referring back to the rule of detection and resolution size that was described in earlier (see table 1), the minimum detection size of case study B will be 60 meters since 30 meters is the resolution size. Since the horizontal error is 58.3 meters this is an acceptable (and expected) error because it conforms to the detection and resolution formula where the detectable unit is twice that of the resolution unit (Tobler, 1988).  The horizontal accuracy of 58.3 meters also is a validation of the methods used to identify the shoreline in case study B since the error fell within the expected limits according to the detection and resolution rule.  Knowing the level of accuracy of spatial data is obviously useful for particular coastal zone management applications where the actual geographic position of the coastline is important. For example, horizontal accuracy of spatial data are important for the analysis and mapping of shoreline erosion, detecting shoreline change, tracking and clean up of oil spills, habitat assessment and mitigating damage due to storm surges.
