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1. Introduction 
 

Rationalization of Canadian Coast Guard Search and Rescue (SAR) services has 

prompted several initiatives in recent years aimed at improving resource utilization.  A 

major factor in the planning process is the expected type and frequency of maritime 

incidents.  Several approaches are possible to estimate these numbers, but in all cases the 

activity levels are a major determinant.  Activity levels are a direct indicator of potential 

coverage requirements, but specific risk levels are also associated with different activity 

classes.  Maritimes regional SAR program personnel have identified these as important 

considerations and have contracted the Atlantic Industrial Research Institute (AIRI) to 

develop an activity-based risk model.  

 

A principle objective of this study is to quantify marine activities by type, location, 

frequency, and duration, and to identify trends wherever possible.  In particular, there is a 

dearth of information on the extent and trends of recreational activities. These 

fundamental inputs to a risk assessment model would help determine the requirements 

and the deployment of Canadian Coast Guard (CCG) resources in the most effective 

manner.  Furthermore, this information would be very useful for targeting SAR 

prevention activities and any other risk management programs.  The range of this pilot 

study is limited to the Bay of Fundy for modeling purposes.  The Bay of Fundy has fairly 

well-defined boundaries and encompasses a broad sample of marine activities.  Once this 

model is complete, it can be tested on another region to ensure its validity. 

 

In the first phase of this study (Pelot et al., 1997)
1
, reports and articles on SAR and 

transportation risks were reviewed. A comprehensive list of relevant activities was 

established, and the attributes and measures by which they will be quantified were 

defined.  The framework for the risk-based model of maritime activities was described.  

A list of information sources was compiled, and the acquisition of data on certain 

activities was begun.  Concurrently, personnel from the Habitat Management Division of 

the Department of Fisheries and Oceans (DFO) in Halifax have been collecting and 

collating data on a wide range of natural and human activities along the coasts to provide 

a more complete picture of the extent and variety of the maritime environment in the 

region.  Through ongoing collaboration with Habitat, their existing database on 

recreational and commercial activities is being expanded and quantified to complement 

the Coast Guard risk model. 

 

This final report for Phase II will describe the progress made on the project since the last 

report, including an update on data collection; a listing of the various fields selected as 

necessary from the various databases and the reasoning behind these decisions; 

discussions of various issues concerning mapping, risk and statistical analysis, and  

translation and accuracy of data.   

                                                           
1
   Pelot, R.P., Shields, R., Sandblom, C.-L., ñThe Development of a Model of the Demand for Search and 

Rescue Services Provided by the Canadian Coast Guard: Phase Iò, Atlantic Industrial Research Institute, 

Halifax NS, October, 1997. 
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2. Data Collection 
        

2.1 Current Status 
 

This phase of the project has focused mostly on data collection, aggregation and 

mapping.  To date, subsets of some major data sources have been collected, including: 

DFOôs extensive Catch & Effort database for commercial fisheries, Vessel Traffic 

Servicesô (VTS) Vessel and Trip History databases, Canadian Coast Guardôs SISAR 

incident database, and the Transportation Safety Boardôs MARSIS incident database.  

The Habitat Management Division has also provided the results of their survey on 

activities in the Bay of Fundy such as recreational boating, aquaculture sites, and marine 

tours.  This information is filtered and mapped as required (see Figure 2.1 for example).  

Completing an initiative undertaken in Phase I, almost all ferry (see Section 3.4.2 for 

information on the special risk analysis issues for ferries) and cruiseline information has 

been collected.  The ferry and cruiseline information specific to the Bay of Fundy is 

transferred to activity tables, while the entire data set covering a greater area, serves for 

general risk factor assessment as discussed later in this report. 

 

Detailed explanations of the data collection process illustrate the achievements and 

pitfalls in this regard.  The fishing Catch & Effort data was obtained as electronic and 

hard copies of trip, gear, and other codes which provide a mapping from certain 

numerical fields in the main database to their actual name designations.  Habitat supplied 

a very detailed file containing geographic coordinates for all cities, towns, and most 

communities in Nova Scotia and New Brunswick., as well as very detailed 1:10,000 maps 

of the coastline of the Bay of Fundy.   Habitatôs file has already proven useful in the 

plotting of ferry routes and whale watching tours.  Personnel at Vessel Traffic Services 

provided commercial traffic data outside the Bay of Fundy, and  information concerning 

shipping lanes.  

 

The search for a Customs database (containing landing data for ships that arrive from a 

foreign port) has proven more elusive.  No single database includes a complete data set 

for all the ports in the Bay of Fundy, so harbour masters in the individual ports have been 

approached to obtain the required information.  Such outstanding data deemed essential 

to the risk analysis model will be pursued until they are received.   Specific analyses can 

be conducted as sufficient data become available to advance the risk model.  The SISAR 

data supplied for the Bay of Fundy Region has been used for examining incidents rates in 

that specific region.  Furthermore, to investigate the relative risks of different activities, a 

further disaggregation of the SISAR data has been attempted by cross-correlating them 

with vessel characteristics recorded in other databases.  Vessel age, horsepower, hull 

type, and other attributes are being investigated to determine which, if any, of these 

factors are discriminating variables with respect to risk level, and ultimately incident 

load. 

 

Additional SISAR incident data covering a broader geographic range is used to improve 

risk factor estimates. The greater breadth incorporates a wider range of incident 

scenarios, and the larger volume of information increases the significance of statistical 

analyses when examining incident rates and trends. 
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Figure 2.1 Origins and approximate ranges for whale-watching tours 
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The following Tables 2.1 and 2.2 summarize data collection status from various sources.  

To see a more detailed description for each data source, please refer to Section 6 of the 

final report of Phase I. 

 

Table 2.1. Data collected to date 
 

Agency / Organization Contact Name 

(Spring 1998) 

Description of Data 

Dept. Of Fisheries and Oceans Judy Kane Catch-Effort DB; community, gear, 

and other codes 

Dept. Of Fisheries and Oceans Linda Hunt Licensing database 

Dept. Of Fisheries and Oceans, Habitat Denise McCullough 1:10000 maps of Bay of Fundy, 

alternative activity database 

Dept. Of Transportation (NB)  New Brunswick Ferry Info 

Dept. Of Transportation (NS) Doug Smith Nova Scotia Ferry Info 

Gestion C.T.M.A. Enr. Romeo Cyr Magdalen Is. Ferry Info. 

Government of Newfoundland and Labrador Tom Prim Newfoundland Ferry Info. 

Marine Atlantic Tony DeHoog Marine Atlantic Ferry Info. 

Northumberland Ferries Ltd. Mitchell MacLean Northumberland Ferry Info. 

Port Authority (Halifax) Jill Vandersand Halifax Cruiseline Numbers 

Port Authority (Saint John) Betty MacMillen Saint John Cruiseline Numbers 

Port Authority (St. Johnôs) Henry Flight St. Johnôs Cruiseline Numbers 

Search and Rescue, Ottawa Brian LeBlanc SISAR  

Societe des traversiers du Quebec Patrice St-Amant Quebec Ferry Info. 

Transportation Safety Board Serge LaVoie Marine Statistics 

US Coast Guard Bruce Schmidt Recreational Boating Incident Data 

Vessel Traffic Services Paul Toner Trip History and Vessel DB 

 

 

Table 2.2. Data to be collected 
 

Agency / Organization Description of Data Contacted 

(Y/N) 

Urgency 

Level 

Customs Foreign landings info. N essential 

Dept of Fisheries and Oceans Boat movement restrictions (whales) N desirable 

ECAREG ECAREG DB Y desirable 

Marine Charts, Habitat Shipping Lanes N essential 

SATLANTIC Satellite Imagery to track Activity N desirable 

Transport Canada Air Air traffic numbers Y desirable 

 

 

2.2 Long-term Data Collection 
 

As this project focuses on designing a risk analysis model for only the Bay of Fundy, data 

collection has been concentrated on this area.  The eventual need for data for the entire 

Maritime region is acknowledged.  Discussions about the procedures necessary to obtain 

this extended data set were held with the providers of Bay of Fundy data.  In some cases, 

data is not available outside the Bay of Fundy, or is not available at all.  Two of the goals 

of the project are to identify gaps in current data availability and to initiate collection 

procedures to address these deficiencies. 
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In the case of the Transportation Safety Board (TSB) and ferries, data for the entire 

Maritimes region have already been collected.  The TSB data covers the entire country 

and the ferry information covers most of the Atlantic region including the Maritimes, 

Newfoundland and Quebec.  However, certain ferry information, for example that for 

Halifax Harbour, is only maintained locally. 

 

Additional data for certain activities in the Maritimes are readily available.  Pending 

permission to access, the Catch & Effort database can be expanded beyond just the 4X 

and 5Z-E North Atlantic Fisheries Organization (NAFO) zones (see Appendix K in the 

Phase I report for the boundary map) transferred to date.  The electronic data for 4X and 

5Z-E alone occupies more than 70 Mb of hard drive space.  Commercial traffic for areas 

outside the Bay of Fundy is not collected by Vessel Traffic Services (VTS) in Saint John.  

However, this information is available from the Eastern Canada Vessel Traffic Services 

Zone Regulations (ECAREG) database.  

 

Compared with commercial fishing and shipping activities, other Maritime region data 

are not readily available. The survey coordinated by the Habitat Management Division 

includes recreational and non-traditional commercial activity for the Bay of Fundy.  

Similar surveys could be conducted for the rest of the region as the need arises for this 

data.   
    

2.3 Recreational Activity Data 
 

The Habitat Management Division has directed the collection of data not already 

tabulated in available databases.  In collaboration with Denise McCullough and Jennifer 

Hackett, databases were compiled on such topics as marine tours, aquaculture sites, 

recreational boating, and other information that could affect the calculation of overall risk 

level.  The fields associated with each of the activities are shown in Appendix D.  

Summaries of these results will be presented in the next phase of this project. 

 

Additional estimations must be made on the level of activity of recreational boats such as 

yachts, sailboats, and personal watercraft.  Since the process of data collection was 

undertaken during the winter, the researchers were unable to gather much information 

concerning the actual number of boats out on a given day.  Once the pleasure boating 

season gets underway, one of several options may be used to gather information on the 

numbers and types of boats that use the Bay of Fundy.  These options include involving 

aerial surveillance, satellite imagery, polling of CG auxiliary or other agencies, surveys 

of boating associations, or a combination of the these. 

 

As a long term strategy, aerial surveillance is not a practical nor cheap method of 

estimating small boating activity.  However, sampling measures on the Bay of Fundy can 

be used as a baseline to validate other methods, including surveys and satellite views. 

DFO currently surveys the Bay of Fundy for fishing compliance using a method that 

involves getting a satellite image of the Bay, then flying out to each radar hit (or ping), 

inspecting it, and recording their findings.  The availability and cost of using this facility 

for the current study may be prohibitive however.  
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The Coast Guard also has aircraft available for patrol.  However, their Dash-8 is normally 

used for environmental patrol purposes and may be unavailable.  Coast Guard helicopters 

are another alternative: they are cheaper, easier to access, and because they go slower it is 

easier to identify boats from this platform.  However, they require longer to cover the 

same area that airplanes can cover. 

 

The final option for aerial surveillance involves Auroras from 413 Squadron flying out of 

CFB Greenwood, Nova Scotia.  It was suggested by Paul Kendrick CCG SAR, that our 

surveillance project be proposed to 413, who could coordinate it with their exercise 

patrols.  This way, reports could be tabulated as frequently as once a week, and wouldnôt 

involve additional costs. 

 

With respect to satellite imagery, contact has been made with Satlantic, a company with 

offices in Halifax that provides satellite-imaging services.  They claim to be able to return 

extremely detailed images.  Whether Satlantic could identify all activity, including 

smaller recreational vessels, occurring at a given moment in time has not been 

determined.  Because Satlanticôs services can be very expensive, it is recommended to 

exhaust all other surveillance avenues first. 

 

DFO also has satellite images taken for their own purposes.  Pictures of the Bay of Fundy 

are taken once a week, with the exact same view recurring every three weeks.  While 

their pictures are accessible, they donôt provide any information as to the exact type of 

ships that appear on the images ï this must be obtained by flying to each of the targets 

and identifying them.  While aerial surveillance is more accurate and costs less, it doesnôt 

provide a snapshot of a specific point in time, and data can be lost.  

 

After having weighed these options, the best course of action in terms of convenience, 

cost, and timeliness may be surveillance by 413 Squadron.  The option will be addressed 

in the next phase of the project. 
 

2.4 Issues in Data Collection 
 

2.4.1 Accuracy 
 

Highly accurate data may not be required for general SAR planning, but may be critical 

for the proper execution of mapping and risk analysis functions associated with this 

model.  One example of this predicament arose when plotting the NAFO divisions and 

ferry locations.  The geographic location of communities (received from Habitat) has 

latitude and longitude in degrees and minutes, but not seconds.  Most of the Nova Scotia 

ferry locations can be plotted using the geographic coordinates from Habitatôs file.  The 

Tancook Island ferry locations were plotted in this manner.  However, the terminus does 

not correspond to the place name in Habitatôs file.  This difference amounts to only a 

minute or two in latitude or longitude.  The Country Harbour ferryôs coordinates were 

found by drawing gridlines on a 1:250,000 map of the area.  This method was found to be 

precise to about 30 seconds of latitude or longitude.  For the rest of the ferries (Marine 

Atlantic, Quebec, Newfoundland, etc.), geographic coordinates were packaged with the 

rest of the information the companies sent about their boats (see Figure 2.2 and 2.3). 
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Figure 2.2  Ferry routes across the Bay of Fundy 


