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Abstract
Effective coastal and marine management requires an understanding of the overall use of an
area by stakeholders. The goal of this study is to spatially characterize the use of British
Columbia’s southern Strait of Georgia by recreational boaters. The study involved the use of a
face to face questionnaire, in which boaters were asked to plot on a map the route of their
current boating trip. 543 boating routes were collected, and this information was subsequently
digitized and overlaid to create a boating density map of the region. The ongoing GIS
visualization and analysis conducted through this study will contribute to an increased
understanding of the use of the area by boaters and highlight areas of potential environmental
and safety concern based on boat concentrations and intensity of use.

Background and Relevance
The southern Strait of Georgia is one of the busiest waterways in Canada, and is
characterized by multiple uses and a sensitive marine environment. One of the
dominant activities in the region is recreational boating. While boating can have a
variety of positive social and economic impacts, research has also documented negative
environmental effects, including impacts associated with sewage discharge (GuillonCottard et al., 1998; Shafer & Yoon, 1998), impacts of anchoring on benthic
communities (Creed & Filho, 1999; Leatherbarrow, 2005), and impacts of boating on
marine fauna (Burger, 1998; Janik & Thompson, 1996; Wall et al., 2005). However,
despite these potential impacts and the popularity of the area for boating, there
currently exists a lack of information on the overall spatial distribution and intensity of
use of boating in the region. Given the potential impacts outlined above, such
information is essential to achieving sustainable management of the marine
environment.
A number of methods have been employed in an attempt to spatially characterize
recreational boating in other areas of the world, including direct observation (Jaackson,
1998; Widmer & Underwood, 2004), aerial photographs (Reed-Andersen et al., 2000;
Sidman & Flamm, 2001), and mail-in questionnaires (Heatwole & West, 1982; Sidman
& Fik, 2005). This study explored the use of face to face questionnaires as a method of
capturing boater knowledge of their own vessel movements in the southern Strait of
Georgia. Mapping and visualization of boating in the region has a number of direct
practical applications, including the identification of areas of environmental concern

due to high levels of boating, and the identification of potential risks and conflicts
between boating and other marine activities (Pelot & Wu, 2007).
Methods and Data
A structured questionnaire was delivered to randomly selected boaters at nine popular
anchorages in the region from June to September 2007. Respondents were provided
with a map of the study area and were asked to plot the route of their current boating
trip, as well as the location of any stops made while en route. A total of 543 vessel routes
were collected during the study period. Each hand-drawn map was subsequently
scanned and imported into ArcGIS 9.2. Boating routes were digitized as vector
shapefiles, converted to raster format, and overlaid to produce an overall boating
density map of the region. In addition, the questionnaire also collected a wide range of
additional information (e.g., demographic information, boat type, horsepower, and
point of origin). As this information is linked to each vessel route, this provides the
capability to conduct a great deal of additional detailed GIS mapping and analysis of
boating in the region.
Results
Although analysis of the data gathered in this study is ongoing, the maps produced thus
far show an overall snapshot of boating activity and density during the peak season in
the southern Strait of Georgia. Several clear hotspots, both in terms of destination
harbours and travel corridors, are evident. While, as expected, the locations at which
boaters were surveyed appear as high traffic areas, there are also a number of additional
locations which appear to be heavily used. Boating patterns for different types of boats
(which have different environmental and safety concerns associated with them) have
been separated and mapped. Knowing the geographic locations that are heavily used for
boating is critical for decision makers in the region, as it indicates areas that may
require additional environmental protection or mitigation measures.
Conclusions
The use of face to face questionnaires proved to be an effective means of capturing
spatial information for vessel movements in the southern Strait of Georgia. Particular
strengths of this approach include an extremely high response rate, the ability to collect
detailed information from boaters while they are engaged in boating, and the ability to
link spatial information to additional information collected in the questionnaire
(thereby enabling a great deal of specialized mapping and analysis). Weaknesses of the
method include potential inaccuracies of boaters when plotting their route, a bias of the
data towards the nine sample locations, and the relatively large cost of data collection
and analysis. Despite this, the information gathered through this study makes a
substantial contribution to understanding the use of the area by boaters, and can be
used to make more informed decisions regarding safe and sustainable management of
the marine environment.
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