ROLE OF THE RACING NAVIGATOR

The role of the racing navigator has changed so dramatically over the last ten years, their position is almost unrecognisable these days. In fact, across the grand prix racing fleet, there is no common agreement any more of what to even expect of the navigator. Some navigators jump on board and talk about tactics, others are weather experts with limited experience! Some offer their services as a technical navigator but cannot sail.  
A gifted navigator is all of those things.  A tactician,  a time keeper,  a proficient radio operator, a weather enthusiast, a computer geek, someone who can do figures in his head,  spreadsheets in the middle of the night, vectors on toilet paper as well as keep the bilges dry,  coffee warm and spirits high in his spare time. Not to mention the Shop Steward and morale officer.

Primarily of course, locating the yacht on the earth’s surface has always been the fundamental role of a navigator, but with the aide of GPS, that role has become fairly simple, when it works of course!
What racing yachts have to do however, is to strive to get to the prescribed destination quicker than the competition.  This has to be done by the Navigator proposing positions for the yacht in the most favourable conditions of wind, tide, and current as well as assisting the yacht go through the water quickly as it can. The racing yacht needs to outperform it’s own handicap, or pray that the others are having the same difficulties.
A yacht’s potential performance is available on “Polar Diagrams” where the yacht designer has set out some fundamental sail choices and yacht speed predictions. These are the guide for the crew and navigator.

However a variable which should attract the constant vigilance of the navigator is the effect of tide, current and leeway.  Most qualified navigators are able to calculate the effect of all those on a vessels track, but no one can actually quantify it with any accuracy.  Most unqualified navigators use simple offsets, that is chart the Course Made Good, (CMG) and look at the Position, the resultant difference is the effect of tide/current and leeway.  Whilst adequate in ocean cruises, these calculations do not provide the degree of accuracy desired for a racing skipper.  The navigator should be aware of a Sailing Master or skipper who says they can work out the jybe angle from the deck instruments.  Impossible!  But a little known ocean racing fact!
Presuming an ocean race, you can develop a job description under the following heading:  “Roles Prior to Race Day”, “Roles Prior to Departure”, “Role during the Race” and the “Role at the Conclusion of the Race”.

.

Roles prior to Race Day
· Check that the crew list is in a file on board as well as in the “office”.

· Check the Safety gear against the list, including the navigation equipment.

· Calibrate the instruments, especially the log and the masthead alignment.  These are critical instruments for successful racing.

· Test and tune the HF areal and then check the VHF set interface with the DSC.

· Check that the hand held VHF set is charged and the hand held GPS is working and has spare batteries.

· Review the charts for the race and update via http://www.hydro.gov.au/
· Check the internet connection; download a grib file as a test and log on to the yacht race tracker.

· Be sure the ship’s batteries are charged adequately for the trip, if not charge.

· “Box” the compass and verify or update the Deviation Card.

· Check the AIS is functioning and is interfacing with your computer or plotter.

A navigator must prepare the yacht’s instruments, radios, computers and nav aids before the departure and take into account any weaknesses in the equipment performance.  If the equipment weaknesses are significant, it may be that departure is delayed until these are attended to. 

Roles on Race Day 
A good navigator will have a check list.  It should include

· Assist the set up of the yacht, based on the Data Base of Settings, for mast jack pressures, forestay pressures, sheeting positions, sail selections.

· Brief the crew in respect of weather, tide, current expectations, and radio reporting obligations.
· Set up battery usage below and charge as required.
· Set up deck log with barometric pressure, POB, and departure time.
Role during the Race.

Each hour:
· Every two or three hours,  depending upon conditions:
· Log the barometer movement, remembering movement not pressure is important.

· Do a current vector to calculate the total drift to the best advantage.  This needs to be done on the chart so that variances can be reviewed and the affect of current looked at relative to the course and leeway.
· On the cockpit white board update the ctwp ctd dtwp and breaks.
· Polar management - The Polars should be updated as variances occur.
· Update constantly the “Data Base” of sheeting positions, mast jack pressures, forestay pressure, and halyard tensions sails etc. in the computer.

· Constantly review the tracker to get any indications of favourable conditions from competitors.
· Update the grib files at least every three hours depending upon consistency.
· After each radio sked, present skipper a diagram of positions of key yachts and divisional yachts.

· Maintain a list of breakdowns or gear failures
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Role at the End of the Race

· Present and deliver the Race Declaration if it is required.

· Present the worklist to the skipper
· Take off and destroy the crew lists  (for privacy reasons)

Methodology.

How to calculate set and drift
Despite the text books, the electronic aids to navigation, GPS and plotting programs, there is no way for a navigator to accurately calculate the strength and influence of the current, set and leeway of a yacht.  You can only calculate the resultant of them all. There are too many variables. 

Simply applied, one can calculate the assistance provided by current or set, but that is a sum of influences, not a detailed analysis.  And worse, by the time the calculation is done, the circumstances may well have changed.
Instruments cannot tell you what the current, set or leeway of a yacht is.

A Navigator can! 
Firstly, a yachts leeway is relatively easy to work out.  And a real navigator would use the circumstances that prevail, to calculate leeway when the opportunity arises. The information on the ORCi certificate provides a data base of leeways for every angle of the boat and every wind strength.  If you don’t have a certificate copy a sisterships.

Otherwise you can work it out manually.  The yacht must be in water which is not affected by tide and or current.  Placed on a course and accurately steered for that course over a nautical mile.  At the end of that exercise, (presumably on a reach), the cross track error is established in the GPS and that becomes the leeway coefficient for those conditions. These should be documented.   

Leeway of course is affected by the angle of heel, reaching angle, amount of weight on deck, seaway etc.  Leeway needs to be considered when calculating set and current as you need to discount the leeway off the effect of the tide and current.

Set and or current can only be calculated by running a course to steer (CTS) on the chart for a prescribed period, say 3 nautical miles, and then establishing from the GPS, how far off track you are.   That is, you lay the course line from your GPS fix, along the course line, (given allowances for compass error, that is the sum of deviation and variation), and after a fixed distance established from the log, stop the line at your EP position.  Then look at the GPS and put in an observed position.  The distance between the EP and the GPS is the result of the current/set leeway.  That line between the two gives you the direction and the strength of the sum of those influences.  
Unless you have already predicted the leeway, this is ONLY the result of ALL the influences, not a certifiable quantum of each and every one.  The Racing navigator appreciates the result is the quantum or the SUM of the influences. 
For a racing yacht, the affect of the tidal stream or current is critically important when assessing a tacking angle or a jybe angle. If the current is providing a bias from one leg to another, it is important to understand the quantum of this bias and put that to the yacht’s advantage.  For example, the longer you are in the current that is closer to your track, then the greater the advantage.  Sailors who don’t know the direction of the current or tidal stream, can look at SOG and the Log and establish a differential, and try and guess the favourable jybe, but it is only a guess.  With chart work, you know which jybe has the advantage. Alternatively,  you could simply jybe from one to another and compare SOG,  that would tell you which side the current is coming from,  but the crew would get very tired of jybes,  particularly at night,  when you could do it all on a chart.

Yachts database of pressures and systems

Good yachts maintain data of sheeting positions, and pressures.  It is the Navigator’s role to have this data uploaded and when the yacht exceeds the VPPs, to take note of the data and be able to recall in to optimise the yacht’s performance in the future. 
Yacht’s polars
The yachts polars are available in two forms.  One is digital, the other written, which is usually displayed in the cockpit in summary form on the bulkhead in most good racing boats. These provide all the wind ranges and best speeds for the boat.
Sail plan 

The sail plan should also be digital in source so it can be adjusted and then printed out and placed in the cockpit. It shows the various wind ranges for each of the sails.
Relationship with the Helmsman and Sailing Master
Most modern boats will not expect the navigator to be the tactician.  That would be a rare combination.  So the Navigator becomes the information provider, that feeds data into the decision making pool on the yacht. If you take on the role quickly pick up on the dynamics between the skipper and the others in the cockpit and then fill the roles that are required.

Capt D
