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SECTION TWO: INTRODUCTION  

 

The Massachusetts Oceans !Ŏǘ ƻŦ нллу όά!Ŏǘέύ ǊŜǉǳƛǊŜŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀƴ hŎŜŀƴ aŀƴŀƎŜƳŜƴǘ 

tƭŀƴ όάtƭŀƴέύΦ ¢ƘŜ tƭŀƴΣ ǇǊƻƳǳƭƎŀǘŜŘ ƛƴ нллфΣ ƛŘŜƴǘƛŦƛŜǎ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜŀǎ ǿƛǘƘƛƴ ǎǘŀǘŜ waters and 

includes siting and performance standards that protect natural resources as well as commercial and 

recreational water-dependent uses. The Act requires the Plan to be reviewed every five years. As part of 

that review process, the Transportation/Navigation Workgroup convened in mid-2013 to discuss 

potential updates to mapped transportation and navigation uses. The workgroup focused on identifying 

and updating existing transportation and navigation data and trends. It should be noted that in 2009, 

the workgroup also reviewed infrastructure uses. For the purposes of the current Plan review and 

update, infrastructure has been included in the Energy and Infrastructure Workgroup.  

 

Transportation/Navigation Workgroup Charge (2013) 

 

¶ Identify any changes ǘƻ ǎǇŀǘƛŀƭ ŜȄǘŜƴǘ ƻŦ άǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎέ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƳŀǇǇŜŘ ƛƴ ǘƘŜ нллф 

Massachusetts Ocean Management Plan: special, sensitive, or unique (SSU) resource areas and 

concentrations of water-dependent uses. 

 

¶ Identify and describe/characterize other significant or notable trends in the status or condition of 

resources and uses, including (a) the protected SSU resource areas and concentrations of water-

dependent uses identified and mapped in the 2009 Plan and (b) the topics and categories covered in 

the Baseline Assessment (pertinent sections and summaries shared with workgroups).  

 

¶ Identify and summarize any new science that advances the characterization of the planning area and 

its uses and resources, especially applied science with spatial data. 

 

SECTION THREE: DATA RESOURCES  

 

For the 2009 Plan, the primary source for the workgroup data layers came from the National Oceanic 

and Atmospheric Administration (NOAA) nautical charts. The transportation and navigation data layers 

ǳǎŜŘ ƛƴ ǘƘŜ ǿƻǊƪƎǊƻǳǇΩǎ ŀƴŀƭȅǎƛǎ ƛƴŎƭǳŘŜŘΥ ŀƴŎƘƻǊŀƎŜ ŀǊŜŀǎΣ ŀƴŎƘƻǊŀƎŜ ōŜǊǘƘǎΣ ŀǊŜŀǎ ǘƻ ōŜ ŀǾƻƛŘŜŘΣ 

ferry routes, navigational aids, pilot boarding areas, precautionary areas, prohibited areas, separation 

zones, and shipping lanes. Ultimately, the following data layers were included in the Plan and shown as 

part of the Baseline Assessment: anchorage areas and berths, ferry routes, pilot boarding areas, 

precautionary areas, separation zones, and shipping lanes. The Plan also included three other data 

layersτAutomatic Identification System (AIS), Vessel Monitoring System (VMS), and recreational 

boating dataτto map concentrated areas of water-dependent uses in the planning area.  

 

For the current Plan review and update, the workgroup updated the baseline map with data 

downloaded from NOAA's Electronic Navigational Chart (ENC) Direct to Geographic Information System 

(GIS) viewer. These data layers include: anchorage areas, anchorage berths, precautionary areas, 
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separation zones, traffic lanes, and recommended routes. The ferry routes were created by the 

Massachusetts Department of Transportation, Office of Transportation Planning. The pilot boarding 

areas were produced by Applied Science Associates (ASA) and downloaded from the Northeast Ocean 

Data Portal. Figure 1 below shows the transportation and navigation layers which will be used in the 

Plan review and assessment. See Table 1 below for a comparison of these data layers to those used in 

the 2009 Plan. 

 

The primary focus of the Transportation/Navigŀǘƛƻƴ ǿƻǊƪƎǊƻǳǇΩǎ ŜŦŦƻǊǘ ŦƻǊ ǘƘŜ ŎǳǊǊŜƴǘ tƭŀƴ ǊŜǾƛŜǿ ŀƴŘ 

update focused on gathering new AIS, VMS, and recreational boating data. A more detailed description 

ƻŦ ǘƘŜǎŜ ŘŀǘŀǎŜǘǎ ŀƴŘ ǘƘŜ ǿƻǊƪƎǊƻǳǇΩǎ ŜŦŦƻǊǘǎ ƛǎ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΦ 

 

Automatic Identification System Vessel Density  

 

In the 2009 Plan, AIS data were used to create a density map that showed areas of concentrated 

commercial vessel traffic in the planning area. The workgroup discussed the data available to update 

this map and the value of incorporating additional years of data. The workgroup also stated that, if 

available, a breakdown by vessel type would be important to include in the updated map.  

 

To map concentrated commerce traffic for the current Plan review and update, AIS tracklines, produced 

by the NOAA Coastal Services Center, for 2011 and 2012 were used to create a vessel density dataset 

(Figure 2). In the 2009 Plan, areas where >50 vessels were recorded in 2008 were extracted to map the 

concentrated commerce traffic water-dependent use layer. Since the new data represent vessel density 

based on the length of tracklines, not counts of vessels, an equivalent of 50 vessels per year per grid cell 

was calculated using length. These areas of high trackline density for 2011ς2012 were then extracted 

and mapped to update the concentrated commerce traffic water-dependent use layer (Figure 3). See 

Table 2 below for more information about the data analysis and for a comparison of the mapping 

methods used in the 2009 Plan and the current Plan review and update. 

 

As recommended by the workgroup, AIS density by vessel type was also mapped. Figures 4, 5, 6, and 7 

below show the 2011ς2012 vessel density for cargo, passenger, tanker, and tug and tow vessels, 

respectively. 

 

Vessel Monitoring System Data 

 

To map concentrated commercial fishing traffic for the current Plan review and update, commercial 

fishing vessel density data prepared by ASA for the Northeast Regional Ocean Council were used. These 

data were created using VMS data from 2006ς2010. ASA calculated the point density of the VMS data in 

the North Atlantic and standardized the data. In the 2009 Plan, areas where >25 vessels were recorded 

from September 1, 2007 to September 1, 2008 were extracted to map the concentrated commerce 

traffic water-dependent use areas. Since the new data represent standardized vessel density, the 25 

vessels per year class break cannot be used. The areas mapped with >25 fishing vessels in the 2009 Plan 

covered 7% of the planning area, so the new data were classified into deciles and the top 10% was 
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extracted as the concentrated commercial fishing traffic water-dependent use layer (Figure 8). See Table 

3 below for more information about mapping the concentrated commercial fishing traffic in the 2009 

Plan and the current Plan review and update. 

 

One thing to note about Figure 8 is that the areas mapped as concentrated commercial fishing traffic are 

likely dominated by offshore, large fishing vessels. VMS data miss many fisheries that are present in 

state waters. See Appendix A for a table of fisheries not covered by VMS in Massachusetts. Additional 

work should be done to identify corridors for commercial fishing vessels within state waters for future 

Plan reviews and updates. 

 

Recreational Boating Routes 

 

Mapped recreational boating routes were used to develop a route density dataset. The recreational 

boating routes include data collected from the 2010 Massachusetts Recreational Boater Survey, the 

2012 Northeast Recreational Boater Survey, and the 2013 Massachusetts Marine Trades Association 

(MMTA) user survey (Figure 9). The 2010 Massachusetts Recreational Boater Survey was conducted by 

SeaPlan and partners. Survey respondents plotted over 1,000 of their boating routes in Massachusetts 

state waters from May to October 2010. Building off the 2010 survey, SeaPlan conducted a similar 

survey in 2012 for the Northeast. Boaters mapped over 1,000 routes in Massachusetts state waters 

between May and October 2012. In 2013, MMTA asked experienced mariners to mark charts with 

routes commonly used by recreational boaters in Massachusetts. Over 500 routes were mapped 

through this survey. 

 

To map concentrated recreational boating activity, the line density of the 2010, 2012, and MMTA 

recreational boating routes in the North Atlantic was calculated. The data were classified into quartiles 

(Figure 10) and the top two quartiles were extracted to update the concentrated recreational boating 

activity water-dependent use layer (Figure 11). The top two quartiles cover 88% of the 2010 routes, 90% 

of the 2012 routes, and 78% of the MMTA routes, so these data capture the majority of the recreational 

boating routes identified in the planning area.  See Table 4 below for more information about mapping 

the concentrated recreational boating activity in the 2009 Plan and the current Plan review and update. 

 

Long-term Data Priorities 

 

The following are long-term data priorities that were identified for future Plan reviews and updates. 

 

¶ As mentioned above, VMS data do not include many fisheries that are present in Massachusetts 

state waters. A sensitivity test of how state-only fisheries could influence the concentrated 

commercial fishing traffic map (Figure 8) should be considered. Additional work should also be done 

to identify important in-state corridors for smaller vessels. 

¶ The possibility of using Maritime Mobile Service Identity (MMSI) data to map recreational boaters 

should be investigated. Private vessels that are used for recreation only and are not required by law 

to carry a radio may register for a MMSI number. Recreational boaters can then transmit their MMSI 
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number to the Coast Guard by radio.  These tracking systems are currently not widely used, but the 

possibility of using these data for future Plan reviews and updates should be considered. 
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SECTION FOUR: MAP PRODUCTS 

 
Figure 1. Transportation Routes and Navigation Uses 
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Figure 2. Automatic Identification System Vessel Density for 2011ς2012 

 

Source: Vessel density data created using vessel tracklines produced by National Oceanographic and Atmospheric 

Administration Coastal Services Center. 
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Figure 3. Proposed Concentrated Commerce Traffic Water-Dependent Use Areas for 2014 Plan Update 

 

Source: Vessel density data created using vessel tracklines produced by National Oceanographic and Atmospheric 

Administration Coastal Services Center. 
































