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The results that were obtained by using the LANDSAT data were quite different from the results that were obtained by using the 1:24,000 scale digital spatial data in Case Study A. For example the length of the shoreline of Cobscook Bay that used the Lubec town pier limit showed a value of 288,489 meters for the LANDSAT 5-based data while the 1:24,000 spatial data has a result of 380,900 meters. This was a difference of 92,411 meters and this clearly shows that LANDSAT 5 TM images cannot be relied upon to map a shoreline feature at the same resolution as is displayed on 1:24,000 spatial data. Since the minimum acceptable scale for using digital spatial data for use in a geographic information system to measure coastline features was determined by Wainwright (1991) to be 1:40,000 the results that were obtained from the LANDSAT 5 TM-based spatial analysis clearly shows that it does not meet these requirements. The LANDSAT 5 TM-based spatial analysis also did not produce results that are as good as those that were produced from the 1:100,000 scale digital spatial data.  

There are several reasons why the LANDSAT 5 TM images do not meet the minimum requirements, and the two main reasons are scale and resolution.  The scale of the LANDSAT 5 TM image is approximately 1:1,000,000 and the resolution of the pixel size is 30 meters x 30 meters which limits how much detail can be clearly seen and/or interpreted correctly. When the LANDSAT 5 TM images were used for spatial analysis with both the PCI and ArcView systems, the ability to see and recognize fine ground detail such as residential streets and small buildings was limited. Personal knowledge and experience of the study area made it slightly easier to recognize certain features, and this helped in determining where such features as the normal high and low tide lines were located. LANDSAT 5 TM data have limited resolution and it is only appropriate to provide a regional view. If remote sensing data are to be used for effective coastal zone management purposes such as measuring coastline features then the image pixels must provide a ground resolution much larger than 30 meters (such as 4 meters).  There are such data available and one source is provided by the new IKONOS remote sensing satellite.  For example, the IKONOS data has a precision of 1-meter panchromatic or 4-meter multi-spectral imagery. Using the rule of the sampling interval would mean that IKONOS Remote sensing data should have a detection accuracy of 2 meters for the panchromatic (1-meter) and 8 meters for the multi-spectral imagery (4 meters).  Another reason for the difference in the measurements of the features in Cobscook Bay is due to the boundary that was arbitrarily set for the interior limits of the bay. The location of the coastline on the 1:24,000 scale data was taken from USGS maps which used the Mean High Water (MHW) line and “the extent of tidal features was determined by a group of marine specialists familiar with Maine's coast (Maine Office of GIS, 2000).  Unfortunately, no such methods of ground verification were used for the case study. Consequently, during the process of on-screen digitizing for case study B there were varying degrees of difficulty to determine where the coastline stopped and the rivers began.  The areas where the inner limits of Cobscook Bay were assumed to be located may have been, in many cases, premature.  This type of error would mean that a shorter shoreline and a smaller water area would be measured during the spatial analysis stage.  This problem is one of the yet to be defined questions of the coastal zone such as: Where does the coastline, or coastal zone begin or end? 

Conclusion

Detecting sea level change requires accurate data and information, and Remote Sensing data can have an important role to play in this discipline. In order for Remote Sensing data to be able to play an important and vital role for coastal zone management purposes there must be a set of minimum acceptable standards for the use of spatial data (Standards like those that formed the basis of case studies A and B are a good example). The type and scale of spatial data that are used in geographic information systems must match a set of cartographic requirements and conditions in order for them to be considered as being reliable and useful. Therefore it is important to know what level of precision and accuracy is required for every coastal zone management application that needs the use of spatial data.  Acquiring the image at a point in time that matches the selected Vertical datum will also ensure a more reliable result as well as reducing the time required to perform the spatial analysis. 

Remote sensing data such as LANDSAT 5 TM satellite images can be useful for reconnaissance purposes to check if there has been significant change in a coastline or to detect various types of environmental conditions such as storm surges, sediment transport along the coast, or to track the spread of oil from ships or land based sources. If the detection unit of the spatial data (twice the resolution unit) matches the scale that is being used for an application then the spatial data can be used for direct updating of maps or digital spatial data.  If the spatial data do not meet minimum acceptable requirements then more accurate sources and images should be used in geographic information systems.  Management and analysis of the coastal zone require both an accurate and defensible spatial analysis of various coastal features. Remote sensing data have a potentially valuable role to play in this field especially as the scale and the resolution of the images improve over time.  

