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Details of Training: Why speed through water is used in ARPA for collision avoidance 

purposes 

 

Speed Over the Ground (SOG) or GPS speed is the speed of the vessel relative to the surface of the earth. 

 

Speed through Water (STW) or Log speed is the speed of the vessel relative to the water. Current has 

nothing to do with speed through water. Irrespective of how much current you have, the speed through water 

will remain same. 

 

Speed through water for collision avoidance purposes 

 

COLREGS Part B Section II Rules 13 (overtaking), 14 (crossing) and 15 (head-on) are based on the aspect 

of vessels in sight of each other and not on how the two vessels are moving relative to each other. 

 

Let us take a situation for GPS/Ground speed input in Radar/ARPA. Your vessel is moving on a true course of 

000 Deg. You have another vessel right ahead on a course of 180 Deg. There is strong easterly current and 

because of that your vessel is making good a course of 040 Deg. Other Vessel is making good a course of 140 

Deg. Your radar screen would look something like this: 

 

 
 

If there is risk of collision, what action will you take and under which rule? 
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If you think you would take action as per a crossing situation, you would be incorrect. Ground speed could give 

misleading information especially in dense fog. Collision avoidance rules and situations are based on how 

we see the ship (i.e. aspect) and not on how they are moving. 

 

For example, as per ROR, a head-on situation is when two ships are meeting on reciprocal or nearly reciprocal 

courses such that at night you would see her mast headlights in line or nearly in line and both of her sidelights. 

 

Now just visualise the situation described above. Will the definition of head-on situation fit in this situation? Yes 

it would. 

 

But the problem is that if you follow just the radar, it will give you a false sense that the situation is a crossing 

situation. This is because the radar would be showing the course made good of both the ships. 

 

This problem is tackled by using the speed through the water in ARPA for collision avoidance. When 

we use speed through the water, the same situation would look as a head on situation would. That is because 

when we use speed through the water, it does not consider the effect of current on the vessel. 

 

 
 

But in both the cases, CPA and TCPA would not change. That is because CPA and TCPA are calculated with 

range and bearing of the target between three or more intervals.   

 

Is the GPS speed required in RADAR then? 

 

There is no debate that GPS feed is required in Radars/ARPA for conning purposes. But if we have to use 

speed through water in ARPA, do we require GPS speed then? 

 

Navigators need to use both speed through the water as well as speed over ground judiciously. Speed through 

the water is only required to be used for collision avoidance and not necessarily for navigation or conning 

purposes. 
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By using speed over ground and true vectors, a navigator is more aware of the situation than otherwise. For 

example, if the ship is drifting towards a danger, the navigator will have a clearer indication of this if they are 

using speed over ground in the radar. This is because with speed over ground, a radar will show a vector of 

course made good (note that the vector needs to be selected as ‘true’ and not ‘relative’ in this case). 

 

 
 

As you can see in the above, with speed through the water, the navigator may get an impression that their ship 

is passing clear of the danger when in actual fact, it may be drifting towards the danger. 

 

Navigators should use both the speed through the water and speed over the ground to their benefit and as a 

tool to better navigation. 
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