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Maritime traffic distribution in Atlantic Canada to support  

an evaluation of a Sensitive Sea Area proposal 
 

1 Purpose 
 

The aim of this study is to quantify the amount and spatial distribution of maritime traffic in 

Atlantic Canada to support an evaluation of the conditions for establishing a Special Sea Area 

(SSA) or a more stringent Particularly Sensitive Sea Area (PSSA) off the East Coast of Canada. 

 

2 Background 
 

ñIn Annexes I, II and V, MARPOL 73/78 defines certain sea areas as "special areas" 

in which, for technical reasons relating to their oceanographical and ecological 

condition and to their sea traffic, the adoption of special mandatory methods for the 

prevention of sea pollution is required.ò
1
 

 

The spatial distribution of shipping thus becomes one of the key factors to consider when 

evaluating the sensitivity of a sea area.  This information may be considered in isolation to 

appreciate the direct impact that vessel traffic, and its associated spills and discharges, may have on 

the area under scrutiny.  As well, the shipping traffic location, distribution, and frequency may be 

examined relative to other spatial information which may impact on the sensitive area, such as spill 

trajectories due to local current and tides, historical spill data, and impacts on the ecology and 

wildlife in the area. This is how this spatial shipping analysis fits into the larger study being 

conducted by CEF Consultants Ltd. 

 

In addition, other maritime traffic in the area may be considered to the degree that reliable data is 

available. To this end, commercial fishing and cruise ship traffic are also included in the 

information provided below.  Furthermore, the merchant shipping traffic can be disaggregated by 

cargo type, as each category of vessel may cause different environmental impacts. Finally, the 

traffic data is broken down by time periods, since there may be significant variation across seasons, 

and this facilitates comparison with available spatial information on pollution and its impacts. 

 

Initially, the intent was to delineate a couple of potential SSAs, and quantify the type and level of 

traffic in each area to perform the environmental assessment. However, CEFôs preliminary results 

indicated that a more general evaluation of relevant factors on the East Coast with regards to 

establishing an SSA would be more appropriate.  Therefore, the study area for vessel traffic was 

expanded (as shown below), and all subsequent results are presented using this broader region. 

 

 

 

 

 

                                                 
1
 International Maritime Organization, http://www.imo.org/Environment/mainframe.asp?topic_id=760, referenced on 

March 2004. 

http://www.imo.org/Environment/mainframe.asp?topic_id=760
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3 Data preparation 
 

Three primary sources of data were drawn upon to synthesize and generate accurate representations 

of the levels associated with three types of traffic, merchant shipping, commercial fishing and 

cruise ship transits respectively.   

 

Merchant shipping traffic was compiled from track lines generated by the MARIS
2
 software using 

two complementary databases: ECAREG/NORDREG reporting points from ships traveling through 

Atlantic Canada and stopping at Canadian ports; and Lloyds of London ship movement data which 

encompasses other ships transiting waters off the Coast of Canada, primary between the USA and 

Europe. The cruise ship movements were also extracted from ECAREG, and processed using 

MARIS.  The fishing data used was created from ZIF
3
 reporting information processed using the 

MARIS dispersion algorithm
4
 in addition to the track generation routines

5
.  

 

3.1 Scope of Study 

 

The periods for the analysis are 2001 for the merchant shipping and cruise traffic, and 1999 for the 

fishing traffic, selected to obtain a representative amount of traffic, while relying on data sets that 

had been thoroughly cleaned and pre-processed by MARIN
6
. The study area of the analysis was 

defined as the rectangular region from 44º to 70º West longitude, and from 40º to 52º North 

latitude, in keeping with CEFôs stipulation to include a broad extent of Atlantic Canadian waters. 

For the purposes of most calculations and visual representations, the study area was subdivided into 

312 grid squares of size 1º, as shown in Figure 1.  To facilitate regional comparisons, coarser 

subdivisions were created for some of the counts (ex. see Figure 8). 

 

3.2 Fishing traffic data preparation 

 

ZIF (Zonal Interchange Files) fishing data were drawn from each of the four Eastern Canada 

reporting regions: Laurentian, Gulf, Scotia-Fundy and Newfoundland. The individual GIS track 

files for each region and year were merged together into one master layer for use in subsequent 

analyses.  The intersection of the fishing tracks generated using MARIS with the grid areas are 

counted to provide the trip frequency distribution in the ensuing figures. 

                                                 
2
 Pelot, Ronald, ñMaritime Activity and Risk Information System (MARIS): A GIS Tool for Maritime Traffic and 

Incident Analysisò, MARIN Report #2001-01, Dalhousie University, Halifax, NS, April 2001. 
3
 Zonal Interchange Files, Dept. of Fisheries and Oceans, Canada. 

4
 Neville, Phil, ñDevelopment of a Dispersion Algorithm for Simulating Fishing Vessel Traffic:ò, MARIN Report 

#2002-06, Dalhousie University, Halifax, NS, Sep. 2002. 
5
 Hilliard, Casey, Pelot, Ronald, ñDevelopment of a Path Generation Algorithm for Simulating Maritime Trafficò, 

MARIN Report #2002-07, Dalhousie University, Halifax, NS, Oct. 2002. 
6
 Hilliard, R.C., Shahrabi, J., Pelot, R.P. ñZIF Data Preparation Procedures for Fishing Data Analysisò, MARIN Report 

#2003-04, Dalhousie University, Halifax, NS, Oct. 2002. 
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3.3 Merchant vessel and cruise traffic data preparation 

 

The ECAREG/NORDREG dataset covers traffic in the East Coast of Canada. Although this system 

was in place for many years, certain irregularities, omissions and duplications appear in the 

movement data.  Consequently, a rigorous data cleaning procedure was designed and implemented 

by MARIN
7,8

 in order to ensure the most reliable results possible from subsequent spatial analyses. 

The merchant vessels and cruise ship traffic are then parsed from the resulting database. 

 

The ECAREG/NORDREG data set does not include tracks that cut through Canadian waters 

without nearing the ECAREG reporting zone. This latter traffic is supplemented using merchant 

vessel movement data acquired from Lloyds of London, Marine Intelligence Unit.  These databases 

were processed into a consistent format and merged. 

 

In order to compare the relative amounts of traffic associated with different types of merchant 

shipping, the merchant vessels were classified into four distinct categories: Container, Tanker, Bulk 

over 20,000 GRT, and General Cargo if under 20,000 GRT. 

 

4 Results and Discussion 
 

Several views of the traffic are presented, grouped in different ways, so that differences and patterns 

can be discerned. 

 

4.1 Overall traffic distribution 

 

To give a perspective on the overall congestion in the area, all combined traffic (merchant, fishing, 

cruise ships) is portrayed first. Figure 2 shows the traffic distribution across the study area, 

measured in trips per year in each grid square. Darker shades correspond to greater concentrations, 

but note that the categorical breaks are not uniformly spaced, in order to accommodate the extreme 

skewness of the distribution. 

 

In Figures 3 (a) ï (d), the same data is broken down by quarter.  The scale is the same across these 

four maps, and is set at one-quarter of the breakpoints for the annual data from Figure 2. 

 

It is apparent that Quarters 2 and 3 (spring and summer) mirror fairly well the annual distribution 

(Figure 3) but are noticeably different than the fall and winter patterns (Figures 3a and 3d 

respectively).  As will be seen in subsequent views, these temporal variations are largely driven by 

the seasonal fluctuations in the fishing activity, while the shipping is fairly constant throughout the 

year, and the cruise transits are relatively inconsequential.

                                                 
7
 Wootton, D., Pelot, R. ñECAREG Data Extraction Program, v2ò, MARIN Report #2002-01, Dalhousie University, 

Halifax, NS, May 2002. 
8
 Uremovich, C., Pelot, R.P., Kendrick, P. ñMerchant Shipping Traffic Data Cleaning Methodology In The Canadian 

Atlantic Regionò, MARIN Report #2002-03, Dalhousie University, Halifax, NS, July 2002. 
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Figure 1. Gridded study area for traffic analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Merchant/cruise/fishing traffic density 

 


