Determining the Resolution of Spatial Data

Copy Right Michael Kostiuk (2002)

Since resolution is such an important and vital element of spatial digital data for use in geographic information systems, it is important to know how to assess its quality, accuracy and level of precision.  The resolution of a map or an image is defined by the smallest individual feature that can be clearly identified. It is a relatively straightforward process to check the spatial resolution on paper maps because there is a fairly obvious ratio between the map scale and its printed resolution. The spatial resolution on a map is determined by simply measuring the smallest printed feature on the map, and then comparing that value to the scale of the map.  According to Tobler (1988) the smallest mark that a cartographer can make on a map is “approximately one half millimeter in size” (p. 131). From this observation Tobler reported that the resolution of a map scale can be quickly and easily determined by the use of a simple formula. To determine the resolution of a map, the denominator of the map scale is divided by 1000. This will produce a value for the detectable size of the map in meters, and the resolution of the map is obtained by further dividing the value of the detectable size by the value of 2.  This formula will give a value that corresponds to the smallest size of one half millimeter that a cartographer is able to both represent and print a geographic feature on a map.  The following table shows the relationship between map scale, detectable size, and map resolution. Note: These are the same values as the five scales that were used for the GIS-based analysis of Cobscook Bay, Maine (Kostiuk, 2001a, 2001b).

Table 1

Adapted from Tobler (1988, p. 32)

Comparison of map scale to map resolution.

	Map Scale
	Detectable Size
	Map Resolution

	24000
	24 meters
	12 meters

	70000
	70 meters
	35 meters

	100000
	100 meters
	50 meters

	250000
	250 meters
	125 meters

	1000000
	1,000 meters
	500 meters


The calculations that produced the above table are also based on the mathematical rule of the sampling interval (Tobler, 1988).   The sampling rule requires that data should be collected using a measurement system that is at least one half the unit of the data that are to be recorded.  The reason for this particular rule of statistics is to prevent the loss of data that can occur if the geographic feature is located between two points on a grid. To illustrate the sampling theory Tobler (1988) noted that to detect the movements of a thunderstorm cell for every one-kilometer of travel a half-kilometer grid is needed. The reason that the grid is set to one half kilometer is to prevent the thunderstorm from passing between two stations, and in doing so, it would not be recorded. The same sampling rule is applied in the calculations that produced the above table, where the value of the detection is twice the size of the value of the map resolution.  

The hypothetical map on the right 

demonstrates the reduction in geographic                      

detail as the size of the scanning 

resolution becomes smaller.

The black lines represent various

depictions of a shoreline created from 

vector data that are based on different 

sizes of  spatial resolution.

The net effect of using large cells of 

resolution means that the production of 

digital spatial data generalizes and 

approximates both the shape and 

geographic location of geographic features.

Smaller cells of resolution on the other hand 

produces spatial data that better present both

the shape and geographic location of 

geographic features.

The resolution of spatial data always needs to 

match the minimum requirements for the various 

users of remote sensing data and geographic 

information systems.
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(Adapted from Robinson et al., 1984, p. 417)
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