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• Background of the study . . .



• The Maine 
Coast – a busy 
waterfront 
community



• Fog occurs 
regularly on the 
Maine Coast



• Sea Kayaking – a major recreational sport and a 
significant commercial industry



Project goals:

1. Review the effectiveness of radar reflectors on sea 
kayaks.

2. Provide coastal boaters with knowledge to reduce risk 
of collision.

3. Open a dialog on safety between boaters along the 
coast of Maine.



•Electromagnetic wave

•Target

•Return

•Display

How does radar work?



Radar platform 



Radar 
monitors



Radar reflectors



Project History: 

1. Two initial radar/reflectors demonstrations in the 
spring of 2003:

• MASKGI meeting at Southwest Harbor Coast 
Guard station

• Maine Coast Natural History Seminar   

2. Conflicting sets of results:  

• CG radar consistently able to detect sea kayaks 
at some level.  

• The vessel at MCNHS was not.

3. Need for standardized testing which led to ...  



Visibility testing plan: 3 standardized sets 
of trials under various conditions

•  18-19 August 2003.  College of the Atlantic, 
Bar Harbor.  The college’s research vessel, Indigo, was the 
radar platform.

•  06 July 2004.  U.S. Coast Guard Group 
Southwest Harbor.  U.S. Coast Guard vessel CG 55120 
was the radar platform.

•  06 November 2004.  U.S. Coast Guard 
Station, Boothbay Harbor.  U.S. Coast Guard Auxiliary 
vessel Equinox was the radar platform.



Methodology



Home-made and commercial    
reflectors tested…







On radar-equipped vessel, each radar 
sweep logged as 0, 1, or 2, (with 2 
representing strongest return).



Visibility FactorVisibility Factor

0  - No signal
1  - Weak to moderate signal
2  - Strong signal

Up to 100 sweeps per run, data compiled 
into an average “Visibility Factor”
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Data Form used in all three tests



• Kayaks were fitted with either a commercial 
or homemade reflector

• All kayaks were measured with no reflector 
as a control





• Each kayaker paddled a fixed route between 
two known points

• The radar platform moved to the appropriate 
range for each data sample



RESULTS



• Data was 
entered into a 
relational 
database for 
analysis

Norumbega Technologies Inc.













• Lost in the radar shadow of 
Mt. Desert Island



• Low profile 
reflectors on rear 
deck of kayaks



Conclusions
• Choose and mount your reflector wisely.

• The greater the angularity of a radar reflector, the 
greater its visibility factor.

• The larger the kayak the greater its visibility factor.

• Kayaks paddling closely together in a pod formation 
produce a much more significant  radar return than a 
kayak paddling singly with a radar reflector.

• At both 1/8 and 1/4 nautical mile, kayaks consistently 
showed up on radar.

• The angle of the sea kayak to the radar platform affects 
visibility.



Conclusions (cont.)
• Changing gain and sea clutter on the radar screen will 

increase the ability to detect kayaks.

• The visibility factor decreases with distance away from 
the radar platform.

• The higher the radar antenna is mounted, the less effect 
sea state has on kayak visibility.

• Motion of the radar platform can reduce its effectiveness 
at picking up targets

• The strength of the return is the dominant factor

• Radar is only effective when it is being watched.



Recommendations for:

• Research and development

• Radar-equipped vessel operators

• Paddlers



Recommendations for Paddlers

• Some form of radar reflector is better than 
none

• Radar reflector design needs to be 
functional for paddling

• Mount reflectors to generate the greatest 
return, consider both height and 
orientation



Recommendations for Paddlers

• Travel in tight pods to provide a greater 
radar return

• Plan crossings for narrow channels and 
known navigation references. Make 
securite calls on VHF 16 and local channel 
to advise crossing underway. Specify 
exact points of crossing.



Recommendations for Radar-equipped 
Vessel Operators

• Use your radar and watch screen through 
multiple sweeps

• Optimize radar settings for greatest return
• Monitor VHF 16 for securite calls.
• Slow down in known recreational boating areas



• A pod of kayaks as seen from CG 55120



Recommendations for Research and 
Development

• Design and market kayak-friendly reflectors that 
exceed results in this study 

• Innovative options include hat and flag-style 
reflectors but models on the market fall short
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