Testing the accuracy and reliability of THE BASELINE data.
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For the digital spatial analysis of Cobscook Bay (Case Study A), a high emphasis was be placed on the accurate measurement of the coastline, and therefore it was important to determine a minimum acceptable scale that will be useful for that purpose. Wainwright et al. (1991, p.14) noted:  “Water bodies must possess enough resolution to describe reaches. Coastlines must have enough detail to describe shoreline units. Reaches may be as small as a 50 m section of a stream. Shoreline units are normally larger, but may be as small as a 100 m section of shoreline”. Wainwright reported 

that a minimum acceptable scale to portray the coastline should be 1:40,000 and larger, and that the minimum scale for watershed mapping should be 1:20,000 (Wainwright et al., 1991).   

Scale Requirements

For the GIS analysis of Cobscook Bay (Case study A), this 1:40,000-scale recommendation was used as the desired smallest acceptable scale (designated as the baseline scale) to measure the coastline of Cobscook Bay. A search for digital spatial data was then necessary to locate any sources of data that met or exceeded this 1:40,000 requirement. Digital spatial data that represents a range of map scales and sources were also located to determine how close, or how accurately they are able to represent the size and dimensions of the bay.

Horizontal and Vertical Datum Requirements

The coastline is the geographic center of the coastal zone and it is also the location from where the coastal 

zone is defined. The location of the coastline depends on which datum is used for the sea level, and whether the High tide, Mean Sea Level, or the Low tide level is to be used as the point of reference.  In the case of Cobscook Bay, like the Bay of Fundy, there is a large difference between the Low and High tide levels. The mean tidal range of Cobscook Bay is 5.7 meters or approximately 18.7 feet, the highest tide that can be observed in the United States of America (Brooks et al., 1999).  Consequently, such a large tidal range as this produces two very different coastlines at the high and low range of the tide cycle.

Sources of Digital Spatial Data, and the Geographic Information System That Was Used to Measure Cobscook Bay

Digital Spatial Data

To obtain digital spatial data of the study area in a vector format that meets the requirements that were specified, a search of the Internet produced the following freely available sources of data: 

1) Maine Office of GIS Internet site at http://apollo.ogis.state.me.us 

2) The United States Geological Service Coastline Extractor at http://crusty.er.usgs.gov/coast/getcoast.html

3) Digital Chart of the World (DCW) data from the Pennsylvania State University's Maps Library site at http://ortelius.maproom.psu.edu/dcw/.   

Table 2

Dimensions of Cobscook Bay, Maine, USA (Kostiuk, 2001a, 2001b).

	Scale
	24,000

Baseline

Scale
	70,000
	100,000
	250,000
	1,000,000

	Length of Mainland shoreline (meters) 

Comstock Pt.-Shackford

Comstock Pt.-Estes Hd.

Estes Hd.-Lubec Pier
	357,856 

363,499 

380,900 
	315,816 

321,249

335,820 
	299,445 

304,562

317,125 
	192,493 

198,361 220,612 
	168,850 

171,969 

180,019 

	Length of Island shoreline (meters)

Comstock Pt.-Shackford

Comstock Pt.-Estes Head.

Estes Head.-Lubec Pier


	57,482 

57,593 

60,860
	51,674 

51,674

55,709
	31,786 

31,786 

35,737
	20,884

20,884 

25,917
	0                 

0                 

1,223 

	Number of Islands 

Comstock Pt.-Shackford

Comstock Pt.-Estes Head.

Estes Head.-Lubec Pier


	169            

171          

186
	87         

87         

95
	29               

29               

33
	10         

10  

13
	0     

0                 

1

	Area of Cobscook Bay (meters 2)

Comstock Pt.-Shackford

Comstock Pt.-Estes Head.

Estes Head.-Lubec Pier


	89,946,703      

92,070,024      

100,536,850
	N/A

N/A

N/A
	90,197,323    

92,297,120    

100,534,727    
	N/A

N/A

N/A
	94,019,162    

95,991,320    

105,004,516



	Area of Islands (meters 2)

Comstock Pt.-Shackford

Comstock Pt.-Estes Head.

Estes Head.-Lubec Pier
	2,404,855

2,405,224 

2,639,025
	N/A

N/A

N/A


	1,962,162

1,962,162 

2,181,156
	N/A

N/A

N/A
	0

0

201,450


varies from a value of 380,900 meters using the 1:24,000 scale digital spatial data, to a length of 180,019 meters that is based on the 1:1,000,000 scale digital spatial data.  This is a difference of 200,881 meters or 2.1 times the length of the shoreline for the 1:24,000 digital spatial data over the use of the 1:1,000,000 digital spatial data.  Based on the results of table 2 the accurate depiction of the geographic reality of Cobscook Bay is directly dependent upon the scale of a particular set of digital spatial data.

