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Course Content 

The International Yacht Training (IYT) Watchkeeper Certificate is a five-day course 
aimed at candidates who have, at least, a basic understanding of sailing/boat 
handling, nautical terminology, and safety at sea. The aim of the course is to increase 
the candidates’ nautical knowledge sufficiently to be a watchkeeper on board a 
bareboat yacht, or a flotilla skipper in fair weather, in daylight hours within sight of 
land. Upon completion, the students will be eligible to undertake the IYT Bareboat 
Skipper Certificate. 

Instruction is provided by experienced and highly skilled IYT Instructors using a 
combination of practical instruction and theoretical teaching. Student learning is 
enhanced using a variety of handouts and teaching aids with correct student/instructor 
ratios. 
 

Theory Topics 

Responsibilities of a watchkeeper: Navigational duties, when to call the captain. 

Chartwork: Types of charts, symbols, navigational techniques, plotting, tides and 
currents, position fixing, instruments, and electronic aids. 

Compasses and Magnetism: Compass types and use, variation, deviation and 
applying error. 

Buoyage: Pilotage, IALA areas A&B, cardinal buoyage system 

Collision Regulations: International obligations, collision regulations, responsibility, 
definitions, signals, lights, and shapes, outline of steering and sailing rules 4-19. 
 

Practical Topics 

Taking over a vessel: Hull and rig checks, machinery and systems checks, instrument 
checks, safety equipment checks 

Safety Brief: Charts and publications, meteorology information sources, MOB 
techniques. 

Boat handling skills: Tacking and gybing, picking up a mooring buoy under power or 
sail, reefing the sails. 

Passage Plan/Short Passage: Prepare a short passage plan, selecting an anchorage, 
navigation, heavy weather preparation and tactics, action in restricted visibility, 
negotiating a harbour entrance, collision regulations on passage. 
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Charts and Chartwork 

Chart Symbols 

All Charts contain symbols that are internationally 
standardized.  Though you should be familiar with 
commonly used symbols and light signatures, the sheer 
number of symbols makes it impossible to remember 
them all.  The 5011 Chart Symbols and 
Abbreviations is one of the most important documents 
a navigator has.  It is used to decipher the various 
symbols found on a nautical chart.  It is also available 
as an App for phone or tablet for a fee.  

 

 

 

Chart Datum 

Chart Datum is the reference point for all 
depths on a chart.  It can be the lowest 
astronomical tide on record – the 
theoretical minimum.  On some charts, 
however, it is the mean lowest low tide – 
the average of the lower of the two low 
tides in a day.  As this is not the theoretical 
minimum, it is important to know what your 
chart datum is set to, to avoid running aground. 

On a chart, the zero-contour line is the line 
between green and dark blue. 

 

 
 
 



	

6	
	

Charts and Chartwork 

Chart Projection 

Projections are a means of representing a 3D object on a 2D surface.  

 

  

 

 

 

 

 

 
Mercator Projections 
Project light from the centre of a sphere onto a cylinder. 
Most commonly used with large scale maps 
Advantage is a straight line will always be at the same heading 
Disadvantage – A straight line may not be the shortest route over long distances and 
as you near the poles 
Transverse for long coastlines North to South 

Gnomonic Projections 
Light is projected through the globe onto the chart at the pole. 
Gnomonic projections give the shortest routes 
Used for long ocean voyages 
A straight line on this type of chart is the shortest distance and approximates a great 
circle route 

Horizontal Datums 
Over time cartographers have been busy producing their own charts. This has made 
any type of conformity very difficult and hundreds of datum points are in existence. 
The standard datum WGS 84 was finally adopted and all UKHO and Imray charts 
now use this datum (or one that is compatible). 
Check charts when taking over a vessel and if necessary make the appropriate 
adjustments on the GPS for the chart. 
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IALA Buoyage 

Established in 1957, IALA (International Association of Marine Aids and Lighthouse 
Authorities) is a non-profit international technical association. IALA provides nautical 
expertise and advice. There are two IALA systems based on geographical location. 
Sail in Asia teaches IALA System A which applies to Region A. 

Region A 
Europe, Australia, New Zealand, Africa, the Gulf, and the Asian countries. 
 
Region B 
The whole of the Americas, Japan, South Korea, and the Philippines. 
 
 

 
 

 
Lateral Marks  
When entering a port or harbour, the LATERAL MARKS ensure you stay in the required 
channel. 

System A 
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IALA Buoyage  

Other Buoys 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cardinal Marks  
Indicate the direction in which a particular danger lies, and the side on which it is safe 
to pass. 
 
For Example: A North cardinal lies to the north of the danger, and the clear water is to 
the north of the buoy. 
 

 

 

 

 

 

 

 

 

 

 

Isolated Danger Safe Water Mark Emergency Wreck Special Mark 
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HarBour Approach 

As Watchkeepers you will be expected to identify, understand, and respond to 
buoyage that you see. 

• What marks can you identify in the image? 
• Is your route safe? 
• What decisions must you make? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Preferred Channel Marks: On entering an anchorage, port, harbour, or bay there may 
be more than one route the watchkeeper or skipper can take. IALA have developed 
Preferred Channel Markers to indicate the preferred route into the anchorage. 
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Compasses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
True or Magnetic? 
However, North on your chart and North on your compass may not be the same. We 
call this discrepancy Variation.  
The difference between True North (on your chart) and Magnetic North (on your 
compass) will vary depending on where you are in the world. 
True North does not move; it is the North Pole.  
Magnetic North is continually changing its position every year. This information is 
given to navigators on the Compass Rose. 

 

Compasses on Yachts 

A MAGNETIC COMPASS can be found in two places on a yacht: 

The STEERING COMPASS, usually 
mounted in the cockpit on or parallel 
to the fore and aft centerline of the 
vessel. Used to steer a course or to 
take bearings for charting purposes. 
A Lubber Line is located on the fixed 
part of the compass to enable 
accurate reading of a course or 
bearing. 

The HAND BEARING COMPASS, used as 
a means of fixing your position. The hand 
bearing compass also provides a quick 
way to check whether the vessel’s steering 
compass is subject to deviation. 



	

11	
	

Compasses 

The Compass Rose 

 

 

 

 

 

 

 

 

Q: So, what is the VARIATION for 2015?  

A: Its six years since 2009, therefore…8’E per year X 6 years = 48’E. Next, we 
deduct 48’E from 4º15’W…So VARIATION in 2015 is 3º27’W. 

Deviation 
Deviation is caused by ferrous objects and materials on the yacht which affect the 
compass. It can be caused by the following objects: 

• Engine 
• Steel Emergency Tiller 
• Binnacle Mounting 
• Electric and Electronic Components and Wiring 
• Radios 
• Cockpit Speakers 
• Binoculars 

Deviation is not static; it changes as the direction of the boat changes.  
This Deviation can be plotted onto a graph or chart that enables us to know the amount on 
each heading, and correct our route accordingly. This is known as a Deviation Table. 

 

The compass rose tells us the 
difference between TRUE 
North and MAGNETIC North 
for each chart. 

TRUE North (Outer) 

MAGNETIC North (Inner) 

In 2009 the difference was 
4º 15’W for this chart. 

For every year since 2009, 
MAGNETIC North has 
moved 8’E on this chart. 
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Compasses 

CADET 

Since there is a difference between your compass (Magnetic) and your chart (True), 
how do we account for this? 
When converting from Compass to True, we use the mnemonic: C-A-D-E-T 

From COMPASS à  TRUE we ADD EAST (or – West)  

Example: Variation = 6º East   Example: Variation =	9º WEST  
Compass Heading = 020ºC (Compass)     Compass Heading = 327ºC 
020ºC + 6º = 026ºT (True)       327ºC - 9º = 318ºT 

 

TAWC 

However, when we are navigating we may wish to plot a route on the chart (True) and 
convert that to a compass bearing. 
When converting from True to Compass, we use the mnemonic: T-A-W-C 

From TRUE à  COMPASS we ADD WEST (or – East) 

Example: Variation = 3º West   Example: Variation = 6º EAST 
True Course = 090ºT (True)       True Course = 157ºT 
090ºT + 3º = 093ºC (Compass)       157ºC - 6º = 151ºC  

 

True North – The direction to the geographic North Pole 

Magnetic North – The direction to the ‘magnetic’ North Pole. 

Compass north – The direction towards which the compass actually points. 

Variation – The angle between the direction of true north and magnetic north. 

Deviation – The angle between magnetic north and compass north. 
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Position Fixes 

Taking a Bearing 

A Hand Bearing Compass is used to take magnetic compass sightings on easily 
observed landmarks to ascertain the bearing of this object from the yacht.  

By taking regular sightings we can establish our position on the chart, to some degree 
of accuracy. These sightings are known as Fixes. 

The navigator needs the following: 

• A notebook and pencil 
• A hand bearing compass 
• Identifiable landmarks 
• Reasonably flat seas 

Line of Position 

A Line of Position involves taking one fix on a stationary object. 

 

 

 

 

 

 

 

 

 

When the lighthouse is bearing 025º, you are somewhere along that bearing. 

This is called a Line of Position. 
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Position Fixes 

Three Point Fix 

A Line of Position doesn’t give our exact position, just our position on a line. So, we 
take three bearings to improve our accuracy. This is called a Three Point Fix. 

 

 

 

 

 

 

 

 

Cocked Hat 
Our Three Point Fix may not always be entirely accurate. This can be caused by 
inaccurate readings on the compass, or taking too long to make your bearings. This is 
called a Cocked Hat. As we are unsure of our exact location, we plot our position at 
the closest point to danger.  

 

 

 

 

 

 

The Log and Dead Reckonings 
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The Log and Dead Reckonings 

The Log 

The word Log has two distinct meanings that can sometimes cause confusion: 

The Ship’s Log is a written record of the ship’s journey and the details of its route, 
updated hourly. As shown below. 

 

The Electronic Log is an electronic device installed in the ship to measure speed and 
depth. 
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The Log and Dead Reckonings 

There are two sections in a ship’s log.  

Recording section  
– filled in during passage 

 
 

Planning information  
– filled in before passage 

contains; 

• a planning checklist 

• Tidal information (rate, set, and times of HW and LW) 

The Recording Section 

 
The recording section must be filled in at least every hour, on shift changes, and on 
course alterations and contains; 

– time of log entry 
– course steered (compass heading) 
– deviation on heading (calculated using a head-bearing compass) 
– variation (calculated from chart) 
– true course (calculated from previous 3 columns) 
– log reading (total distance travelled) 
– tide rate and set (calculated using rule of 12th and time of high tide) 
– time of high water (from tide table) 
– leeway (calculated with head-bearing compass and water track) 
– boat speed (speed over water from log reading) 
– wind (from anemometer) 
– pressure (from barometer or weather forecast) 
– course over ground and speed over ground (from GPS or chartwork) 
– position of yacht (from GPS or position fixes) 
– remarks, i.e. any relevant observations or changes in course 
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7.5nm 

The Log and Dead Reckonings 

Dead Reckoning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, if the first fix is inaccurate, the new DR will also be inaccurate. It also 
ignores the effect of the tide. For this reason, to gain a more accurate fix we use 
what is known as an Estimated Position. 

We plot 
our course 
using a 
Bretton 
plotter. 

We mark 
off the 
distance 
using the 
dividers. 

In navigation, Dead Reckoning is the process of calculating your current position by 
using a previously determined position, and advancing that position based upon your 
speed over time (from the Log) and course (from the Compass). 

030ºT 

DR 
11:30  
207.5nm 
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Tides 

Tides are the movement of water around the coast caused by the gravitational effect 

of the Moon, and to a lesser extent the Sun. 
 

Spring tides are especially strong tides (they do not 

have anything to do with the season Spring). They 

occur when the Earth, the Sun, and the Moon are in a 

line and therefore the gravitational forces of the 

Moon and the Sun both contribute to the tides [Fig. 1]. 

Spring tides occur during the full moon and the new 

moon. They result in a very high tide and a very low 

tide and therefore have a large tidal range [Fig. 3]. 
 

 

Neap tides are especially weak tides. They occur 

when the gravitational forces of the Moon and the 

Sun are perpendicular to one another (with respect 

to the Earth), and are working in different directions 

[Fig. 2]. Neap tides occur during quarter moons. 

They result in low high tides and high low tides and 

therefore a small tidal range [Fig. 4].  

 

Figures 3 and 4 give an indictation of the difference between the tidal range of a 

spring tide and the tidal range of a neap tide.  
 

 

 

 

 

Fig. 1 

Fig. 2 
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Tidal heights 

The Tide Table 
Tide Tables are produced by the maritime authority in each country. They give us 
information on the following: 

Time in hours 
 
Tidal Height in metres 
 
Days of the Month 
 
Moon Phase 
 
The Standard Port to 
which the information 
refers. 
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Tidal Heights 

The Depth Sounder 

Your depth sounder is probably the most important instrument on your boat.   

It measures the depth of water using sound pulses and can be calibrated to the 
hull or to the bottom of the keel.  It is important to know which, both for safely 
navigating shallow channels or ports as well as for anchoring. 

To check where it is calibrated from, you can carefully ground the boat on sand 
during a rising tide and calm seas. 
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The Rule of Twelfths 

As the tide flows in (FLOOD) or flows out (EBB), the speed at which the water moves 

will vary over the 6 hour period. 

During the first hour, the water level rises by 1/12th of the total tidal range. In the 

second hour, it rises by an additional 2/12ths of the total. During the third and fourth 

hour, it rises by 3/12ths. Then the increase begins to slow down. In the fifth hour, the 

water only rises by 2/12ths, and in the sixth hour it rises by 1/12th. The pattern is 

1,2,3,3,2,1. 

If a tide table gave us the information that tomorrow's low water would be at noon 

and that the water level at this time would be two metres above chart datum and 

further, that at the following high tide the water level would be 14 metres. We could 

work out the height of water at 3:00 p.m. as follows: 

• The total increase in water level between low and high tide would be: 14 - 2 = 12 metres. 

• In the first hour the water level would rise by 1 twelfth of the total (12 m) or: 1 m 

• In the second hour the water level would rise by another 2 twelfths of the total (12 m) or: 2 m 

• In the third hour the water level would rise by another 3 twelfths of the total (12 m) or: 3 m 

• This gives us the increase in the water level by 3:00 p.m. as 6 metres. 

This represents only the increase - the total depth of the water (relative to chart 

datum) will include the 2 m depth at low tide: 6 m + 2 m = 8 metres. 
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Tidal Streams 

As the tide flows in (flood) or flows out (ebb), it can affect the position, direction, and 

speed of a sailing boat. Understanding tide also means understanding this tidal 

stream. The tidal stream can help you forward [Fig.1], slow you down [Fig. 2] or cause 

you to deviate from your set course. If you are fighting the tide you may appear to be 

sailing forward, but actually you may not be moving or may even be moving 

backwards! 

 

 

 

 

	

	 	

	

	

	

	

	

When sailing across the tide the helmsman needs to compensate for the effect it will 

have on the boat. In the example below, if the boat wishes to arrive at Point B, it must 

sail for Point A. If it does not, it will end up at Point C. 

	

	

	

	

	

 

Boat Speed: 6 knots Boat Speed: 6 knots 

Tidal Stream: 3 knots Tidal Stream: 3 knots 

Fig. 2 Fig. 1 

Speed over Ground: 9 knots Speed over Ground: 3 knots 

A 

C 

B 

Tidal Stream 
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Tidal Streams 

Tidal Vectors 

Nautical charts in Thailand give the tidal information using Tidal Vectors. They tell us 
the direction (SET) and the speed (RATE) of the tide in a given area on the chart.  

 
			

	

 

 

 

 

 

 
Tidal Diamonds 

Nautical	charts	produced	in	England	and	across	Europe	give	the	tidal	information	
using	Tidal	Diamonds.	

		

	

	

	 	

	 	

	

			 	

 

 

 

The arrow with the fletching indicates 
the Flood tide. 

The arrow without the fletching 
indicates the Ebb tide. 
	

N.B. The Rates indicated on tidal 
vectors only refer to the third and 
fourth hour of a Spring Tide. If you 
want a different hour or a Neap 

tide you must adjust using 
mathematics. 

	

They refer to a specific point 
on the chart, indicated by a 
letter [B] and the LAT. and 
LONG. 
	

The first column gives us the 
SET. 

The second column gives us 
the RATE in a SPRING TIDE. 

The third column gives us the 
RATE in a NEAP TIDE. 

2.3kts 

1.6kts 
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Charts and Chartwork 

Estimated Positions (EPs) take Dead Reckonings (DRs) and improve their accuracy by 
including the effect of the tide on the yacht. 

 

 

 

 

 

 

 

 

 

 Ensure 
you correctly label the EP and give all the required information. 

• 1 arrow for the Water Track   

 

• 2 arrows for the Ground Track 

 

• 3 arrows for the Tidal Stream  

 

 

7.5nm Start with the DR 

		

Add vector 
to show the 
flow of 
tide. 

Next, draw in your ground track, the 
actual route your yacht took over the hour. 
Always mark an EP inside a triangle, 
giving Log reading time and distance. 

 

Fix  
10:30  
200nm 

EP 
11:30  
209nm 



	

25	
	

Safety 

Start out Safe 

A well-prepared skipper should have an Operational Safety Checklist to check and 
plan: 

• Pre-departure check list  
• Engine Checks - Oil, water, electrical, mechanical checks   
• Safety equipment – Full safety equipment? 
• What to do in the event of Man Overboard – MOB? 
• Fire procedure – Fire equipment 
• Emergency drills – Crew capability? 
• Sea Cocks and pumps – Effective? 
• Heads (toilet) – Working and briefing 
• Weather and Tides – Pre-planned and up to date. 
• Plan, Plan, Plan – it's the law! 

 
Personal Safety	 

• Dress appropriately 
• Dry bag 
• Fit your lifejacket 
• Wear sailing gloves 
• Protect your skin 
• Drink water  
• Rehydration salts 
• Polarised sunglasses 
• Good knife 
• Waterproof torch 
• Multitool (Leatherman) 
• Footwear 
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Safety 

Boat Safety Equipment 

On board your boat you should have a plan of the location of all safety 
equipment. 

 

 
 

 

 

 

 

 

 

 
The modern yacht should have some very important safety equipment available  

to the crew in times of emergencies. As a mate or skipper you should be able to  

find them on the vessel where the Safety plan indicates.  

• Find the Safety Plan  

• Check fire extinguishers, bilge pumps, first aid kit, life jackets and soft 
wood plugs  

• Check VHF Radio  

• Check GPS, Chart Plotter and AIS  

• Tool kit and Engine & Rig spares  

• Check Navigation Charts, Almanacs, Chart Table, Tide Tables, Logs etc.  

• Bolt croppers  

• EPIRB, SART, MMS in Reach Locator 



	

27	
	

Safety 

Flares 

There are several types of flares, each used for different circumstances; 

• White hand flare 
– Risk of collision in low visibility 

• Red hand flare 
– Day or night, insight of land or 

rescuers 
• Smoke canister 

– Day, helicopter rescue 
• Red rocket (parachute) flare 

– Day or night, long range 
 

Passages of different distances from shore required different minimum sets of 
flares 

Inshore (<3 miles from land) 
-   2 orange smoke 
-   2 red hand 

Offshore (>7 miles from land) 
-   2 orange some 
-   4 red hand 
-   4 parachute 

Coastal (<7 miles from land) 
- 2 orange smoke 
- 2 red hand 
- 2 parachute 

For collision warning 
-   4 white hand 

 

When using flares, always; 

- Point downwind	 
- Hold up and outboard 
- Look away from the flare 
- Follow directions on the canister 
- Wait 2 minutes, the fire a second flare 
- In low clouds, fire parachute flares at an 

angle of 45o 
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Safety 

Personal Location Devices 

 

EPIRB (Emergency Position Indicating Radio 
Beacon) 

EPIRBs send satellite signals identifying and 
locating you.  They can be both registered	to a 
boat, or to a person.  Due to the movement of 
satellites, it may take as much as 3 hours for a unit 
to send out an emergency signal. 

 

SPOT 

SPOT is a satellite GPS and SMS unit.  It can be 
linked to Google Earth to send live reports on 
your location and can also be used to send a 
distress signal via text. This is a modern system 
that is preferable to letting off flares as you do 
not get any feedback/response from letting off 
a flare. 

 

SART (Search and Rescue Transponder) 

A SART unit sends a radar signal with a 5-mile range.  It should only be turned on 
when help is already on the way and in sight.  The signal expands to a circle as the 
responder approaches. 
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Safety 

Weather 

Before embarking on a passage a well-prepared skipper will check: 

• Weather Forecast 
• Weather Warnings 
• Storm Fronts 
• Pressure systems 
• During a passage the skipper must monitor weather conditions and cloud 

cover/colour 
• Being caught out in a storm is not a good place to be. Be close to shelter if 

possible. 

Being caught in a storm is normally about bad planning, risk taking or going racing. 
Being ‘Risk’ averse is the sign of a good skipper.  Planning is essential! 

 

What to do in the event of a fire? 

A well-prepared skipper should check the Emergency Muster Plan.  

In the event of fire: 

• Raise the alarm!! Shout FIRE!! 
• Try to extinguish if safe to do so with correct extinguisher 
• Isolate if you can't (shut doors, starve the fire of oxygen) 
• Get the crew on deck in lifejackets 

If you cannot extinguish the fire send a Mayday message and prepare to abandon 
ship. 

 

 

 

 

 

 



	

30	
	

IRPCS 

The International Regulations for Preventing Collisions at Sea 1972 (Colregs) are 
published by the International Maritime Organisation (the IMO) and set out, among 
other things, the "rules of the road" or navigation rules to be followed by ships and 
other vessels at sea to prevent collisions between two or more vessels. 

Fundamental Rules 

• Keep a watch – by all appropriate means (look, listen, radar, AIS) 
• No-one has 'right of way'  
• One vessel is the give way, the other is the stand on vessel. Both remain 

responsible to avoid a collision 
• Travel at a safe speed for the conditions 
• In a narrow channel keep to starboard (right) 
• GIVE WAY vessel must take early and substantial action 
• STAND ON vessel must maintain course and speed until it is clear the other 

vessel is not taking action and only then take avoiding action 

Risk of Collision 

 

 

 

 

 

 

 

 

 

 

 

 

When there is deemed to be a risk 
of collision  

• One vessel is the give way 
vessel.	

• The other is the stand on 
vessel	

 
If there is a CONSTANT BEARING 
between the two vessels which are 
approaching each other there is a 
risk of collision. (Rule 7) 
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IRPCS 

Sailing Rules	 

Under Sail – Rule 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Starboard Tack Rule 
Wind on the Starboard side of 
the vessel - 
Starboard tack boat is the stand 
on vessel. 
Port tack boat is the give way 
vessel. 
 
 

 

 

 
 
 
Under Sail – Rule 12 
Windward Rule 
The boat nearest the wind is the 
Windward boat. 
The boat furthest from the wind 
is the Leeward boat. 
Leeward boat is the stand on 
vessel. 
Windward boat is the give way 
vessel. 
 

Stand	
On	

Stand	
On	
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IRPCS 

Under Sail or Power	 

 

 

 

 

 

 

 

 

 

Under Power 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Applies to power or sailing 
vessels. 
The vessel being overtaken is the 
stand on vessel. 
The overtaking vessel is the give 
way vessel. (Rule 13) 
 
 
Overtaking is defined as coming 
from more than 22.5° abaft the 
beam (the angle a stern light 
becomes visible). 

Stand	
On	

Vessels meeting at an angle but 
not when one is overtaking the 
other: give way to vessels on your 
Starboard bow. (Rule 15)	
 
 
 
 
 
 
 

 
 

Head On 
 

Vessels meeting head on – both 
turn significantly to Starboard 
and pass Port to Port. (Rule 14)	

Stand	
On	
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Weather at Sea 

Understanding Weather 

• The Sun heats the Earth’s surface 
• The heating effect differs on different surfaces: water, vegetation, rock due to 

the differing absorption/reflection properties of these surfaces  
• This causes differing air temperatures above those surfaces 
• HOT air rises causing lower air pressure 
• COLD air falls causing higher air pressure 
• Where the two meet there is meteorological activity - cloud, wind, rain, or 
WEATHER 

 
Global Air Pressures 

 

 

 

 

 

 

 

 

 

 

 

Uneven solar heating and the Coriolis Effect create circular air flows as shown 
here. 

This results in areas of high & low pressure. 

This is the basis of global weather patterns. 
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Weather at Sea 

Wind Patterns 

Northern Hemisphere 

• Low Pressure - Winds flow anti-clockwise towards the centre of the low-pressure 
system. 

• High Pressure - Winds flow clockwise away from the centre of the high-pressure 
system. 

Southern Hemisphere 
In the southern Hemisphere the winds follow the same patterns however in the opposite 
direction. 

• Low Pressure - Clockwise 

• High Pressure - Anti-clockwise 
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Weather at Sea 

Synoptic Chart – Pressure Systems 

Every day meteorologists collect barometric pressure readings measured 
simultaneously at weather stations and ships from all over the world.    

A special weather map called a Synoptic Chart is made and this is regularly updated 
(every 3-6 hours) throughout the day. Yachtsmen must learn to interpret the symbols on 
the Synoptic Chart. 

 

 

 

 

 

 

 

 

 

 

 

High Pressure - Air mass heated over land and rises, winds flow clockwise in the 
Northern hemisphere. 

Low Pressure - Air mass is cooled by the sea. Winds flow anti clockwise in the 
Northern hemisphere. 
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Weather at Sea 

The Beaufort Scale 

The Beaufort Scale is an empirical measure that relates wind speed to observed conditions at sea or 
on land. Its full name is the Beaufort Wind Force Scale, although it is a measure of wind speed and not 
of force in the scientific senses. 

Scale Force Rating Observable Land Effects Speed 
MPH Effect at sea 

0 Calm Vertical Smoke 1 Calm (Glassy) 
1 Light Air Slight smoke drift 1-3 Calm (Rippled) 

2 Light Breeze Leaves gently rustle 4-7 Smooth 
(wavelets) 

3 Gentle Breeze Leaves and twigs move 8-12 Slight 

4 Moderate 
Breeze Raises paper moves small branches 13-18 Slight to 

Moderate 
5 Fresh Breeze Sways small leafy trees 19-24 Moderate 
6 Strong Breeze Sways large branches 25-31 Rough 

7 Moderate 
Gale Trees sway 32-38 Rough to very 

rough 

8 Fresh Gale Broken twigs, walking impeded 39-46 Very rough to 
high 

9 Strong Gale Chimneys, slates, hoardings 
damaged 47-54 High 

10 Whole Gale Trees Blown Down and 
Considerable damage 55-63 Very high 

11 Storm Major Damage 64-75 Very high 

12 Hurricane Very dangerous tropical whirling 
winds 76+ Phenomenal 

 
Sources of Weather Information 

1.  Internet – www.windguru.cz 
2.  Apps – Weather4D. Wind Guru, Thai Met Office  
3.  Navionics – Grib files 
4.  Local Radio – Inshore forecast 
5.  Marina Office - Weather centre 
6.  Harbour authorities / Coastguard 
7.  VHF radio – Almanac for broadcast times 
8.  INMARSAT  
9.  Smart phones 
10. Met Office of country you're in. 
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Weather at Sea 

Navionics and GRIB Files 

Navionics chart plotting app. shows GRIB files to give us an accurate 7 days forecast 
for a chosen area.  
The arrows on the animated chart show wind strength, wind direction and general 
weather patterns. 

 

 

 

 

 

 

 

 

Wind Guru – Internet Local Weather Forecast 

 

  

 

www.windguru.cz	 www.windyty.com	 www.weather4d.com	
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Weather at Sea 

Land and Sea Breezes 

During the day, the Sun heats the land and causes an area of relatively low 
pressure, therefore cooler air is pulled in from the ocean. 

 

 

 

 

During the night, the land cools quickly, but the water retains its temperature, 
therefore the process of the sea breeze is reversed. 

 

 

 

 

Terms used to describe wind 

Wind direction typically doesn’t simply reverse its direction.  Instead, it usually 
rotates around in either a clockwise direction, a veering wind, or an anti-
clockwise direction, a backing wind.  If you are in the middle of a depression, 
the wind is often hard to predict.  If this is the case, the wind is referred to as 
cyclonic. 

 

Monsoon Seasons 

Monsoon Seasons are 
caused by the same 
factors that create land 
and sea breezes, but on a 
much larger scale. 
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Weather at Sea 

Monsoon Seasons in South East Asia 

There are two monsoon seasons in South East Asia.  The South-West monsoon and 
the North-East monsoon. 

 

The South-West Monsoon Season 

The SW monsoon season is the wet season in Thailand.  It occurs between May 
and October.  This is cause by the Asian landmass being warmer than the ocean.  
As the air above China heats up, cooler, heavier air rushes in from the Indian 
Ocean. 

 

This causes; 

• Squally weather with sudden, short-
lived high winds and rain 

• Prevailing winds from the South 
West 

• Monsoon rains	 
 
The North-East Monsoon Season 
 
The NW monsoon season is the dry time of year.  It occurs between November 
and April.  It is caused by the Indian Ocean becoming warmer than the Asian 
landmass and the land loses its heat in the winter.  Cool, dry air from China 
replaces rising warm air above the ocean.  
 
 
This causes; 

• Very little precipitation with few or 
no clouds 

• Prevailing winds from the North East  
• Steady winds 

 



	

40	
	

Weather at Sea 

Conduct in Restricted Visibility 
 
In the wet monsoon season, we get many squalls that cause whiteouts.  These 
are conditions of very low visibility caused by heavy rain.  In these conditions, as 
well as in fog, it is important to follow several safety precautions: 
 

1. ready engine 
2. use fog signals (-..) 
3. maintain silence	 
4. fix position and find a safe bearing 
5. post a look-out 
6. slow speed  
7. put on life jackets 
8. use AIS, radar, etc.… 
9. turn on navigation lights 
10. ready white collision flare 
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Engines 

Marine Diesel Engines 

Require the following: 

• Clean fuel 
• An airtight fuel system 
• Regular maintenance 

A skipper should inspect the engine prior to each departure. 

He or she should be able to do minimal maintenance or repairs. 

Spare parts and tools should be carried on the boat for the basic service elements of 
the engine. 

Pre-Departure Check List: 

• Visual inspection of engine for leaks 
• Fan belts 
• Oil level in Engine - dipstick markings 
• Oil level in Gear Box - dipstick markings 
• Raw sea water strainer 
• Fresh water reservoir 
• Engine bed check - for water or oil 
• Prop shaft and coupling - visual inspection 
• Fuel filters - water? 
• Battery voltage 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	

42	
	

Engines 

Cooling System 

A diesel engine may have: 

A simple Raw Water (sea water) cooling system or both a Raw Water and Fresh 
Water system. It is important to maintain the system to ensure the engine does not 
overheat. Always ensure that there is seawater coming out of the exhaust after starting 
the engine. 

 
Full Loop Cooling System 
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Engines 

Electrical System 

A boat electrical system is composed of several elements: 

• Producers of electricity to charge batteries - alternators, solar panels, 
generators 

• Storage media - batteries 
• Consumers of electricity - engine, electronics, pumps, windlass 
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Engines 

 Vessel Spare Parts List 
 
Every vessel should have a basic mechanic's tool kit on board. This kit should  
include, at minimum, the following: 

 
Tools 
 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Socket set - 3/8 drive (3/8" - 13/16") 
Open and box wrenches (3/16" - 1") 
Screw driver set - slotted & Phillips 
Crescent wrenches - 8" and 12" 
Pipe wrench - 1 3/4" opening 
Vise grips - 8" 
Pliers - regular and needle nose 
Channel locks 
Assorted Allen wrenches 
Hammer 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Wire cutters/strippers 
DC test light 
Volt/Ohm meter 
Utility knife 
Hacksaw and blades 
Tape measure 
Spanner wrench (oil/fuel filter) 
Drill and bits 
Assorted punches 
Spark plug wrench 

 
 
Miscellaneous Items 
 
1. 
2. 
3. 
4. 
5. 

Flashlight and extra batteries 
Wire #10 and #14 
Tie wraps 

  Electrical tape 
Assorted screws, nuts & bolts 

6. 
7. 
8. 
9. 
10. 

Two-part epoxy 
Wooden bungs, assorted sizes 
Silicon 
Assorted electrical connectors 
WD-40 or slick lube 

 
 
Spares 
 
1. 
2. 
3. 
4. 
5. 
6. 

Fuses, assorted ratings 
Bulbs, every type used on board 
Oil filters 
Fuel filters 
Air filters 
Impellers 

7. 
8. 
9. 
10. 
11. 
12. 

Belts 
Hose clamps, assorted 
Hoses 
Flexible fuel line 
Oil 
Transmission fluid 
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Anchoring 

1. Look: Depth, how much scope (4x depth if you have only chain, 6x depth if you 
have rope and chain), tide (height and direction), 

2. Check Wind 
3. Location (holding, natural obstructions and dangers, boats, your boats radius of 

movement) 
4. Boat into Wind 
5. Drop Anchor	 
6. Start to Reverse 
7. When chain stops, reverse with more power to dig it in. 
8. Engine to neutral and turn off. 
9. Check position by taking a transit 

 

 

 

 

 

Crew Responsibilities when dropping anchor: 
 

1. Prepare anchor (check chain/rope, make sure it is well attached and is marked 
every 5m, make sure knots are tight and winch is working), 

2. Set on deck the correct amount of scope for anchoring, making sure the line is not 
fouled, 

3. Drop anchor, making sure you are clear of the anchor line, 
4. Once anchor is set, feel for vibrations/dragging. 

 
Crew Responsibilities when picking up anchor: 
 
1. While the helmsman slowly motors forward toward the chain, use the winch to 

bring in line, or pull in the line by hand. 
2. If there is too much strain, tie off on cleat, so that the line isn’t pulled back into the 

water. 
3.  Good communication with helmsman as to the direction of the chain, and where it 

is sitting in relation to the boat (forward, over, behind). 
4. Once anchor is in sight, communicate that to helmsman. Once on deck, stow the 

anchor and line.  
	

 

 

Danforth 
Anchor 

	

Plow 
Anchor 

	

Bruce 
Anchor 

	

Fisherman’s 
Anchor 
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Electronics 

Know Your Systems 

The modern yacht is fitted with several sensors and instruments with display units.  
The major instruments on a yacht are: 

• GPS 
• Depth Sounder 
• Log 
• Electronic Compass 
• Wind Sensor 
• VHF Radio 
• Satellite phone 
• AIS 
• Radar 
• Chart Plotter 
• Auto Pilot 

GPS – Global Positioning System 
Handheld or mounted GPS devices are a must for any sailing boat today.  

They provide reliable position fixing using lat./long. Co-ordinates provided by 27 
satellites orbiting the earth. 

Waypoints for a route can be entered and distance/bearing from the boat to the 
destination are calculated in real-time and displayed on the device. 

Depth Sounder 
Depth sounders are fitted under the hull or are handheld. They can display the depth 
in meters or feet of the sea beneath the hull. 

If fitted under the hull, they need to be calibrated to either the bottom of the hull or 
the surface of the sea. 

The sensor should be regularly cleaned of barnacles. 

On a new boat, inquire about the calibration of the sounder to avoid confusion. 
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Electronics 

Electronic Log 
The modern yacht is fitted with low power instruments that record depth and speed. 

The Speed/Log records the water track speed. It is wired to the main ship computer 
and then to the multi display in the cockpit. 

The small wheel can get clogged and it should be carefully checked and be cleaned 
weekly.	 

 

Electronic Compass 
The Electronic Compass display complements the standard magnetic compass but does 
not replace it. 

It is mostly used in conjunction with the auto-pilot for keeping a bearing based on a 
compass course. 

It can be calibrated to display True or Magnetic course.	 

 

Wind Sensor 
Mounted at the top of the mast is the wind sensor that monitors the speed of the wind 
and its direction. 

The display monitor can display the Apparent Wind or True Wind speed in knots. 

In addition, the display monitor can display the wind direction. 

An auto-pilot can also steer a course based on the wind speed monitored by this 
device.	 
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Electronics 

VHF Radio 
Marine radio transmitting and receiving on a radio frequency range between 156.0 
and 162.025 MHz 

Use Channel 16 to monitor or send distress signals (Mayday and Pan Pan) 

Can be mounted with antenna or hand held 

Only operates with a radius of about 10-20 NM depending on the height of the 
antenna (range is 1.23 times the root of antenna height in feet).		

	

Satellite Phone 
Satellite phones are becoming more prevalent on boats 
and are starting to replace Single Band radios. 

Allow for two-way voice and data communication anywhere in the world. 

Small form factor and low power consumption.  

	

Automatic Identification System (AIS) 
AIS stands for Automatic Identification System, the international automated collision-
avoidance system. 

Commercial ships are required to carry both an AIS transmitter and receiver. 

Leisure boats should have an AIS receiver. 

AIS receivers will display information about ships in the vicinity and their course/speed 
and possibly the risk of collision.  

 

I-Pad/Tablet 
These devices can be used to access navigational, pilotage, 
weather information all over the world by accessing the 
internet or by installing software such as ‘Navionics’. 
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Electronics 

Radar 
Radar allows visibility at night or when there is fog. It shows ships, land, and other 
objects in the vicinity. 

Radars can also detect squalls. 

Radars allow for position fixes using bearing and distance to objects and land when 
there is no visibility. 

Comes with an antenna mounted on the mast and a display unit.		

	

Chartplotter 
Chart plotters are multi-function devices with built-in digital maps of specific sailing 
areas. 

In conjunction with GPS, they allow the skipper to set waypoints, routes, keep track of 
the ships course. 

Chart plotters allow for sailing regions to be zoomed to and display details not 
normally found on paper charts. 

Small screen size can however hinder danger zones.		

	

Autopilot 
The Autopilot is a great addition to a vessels instruments. 

The autopilot can steer the boat automatically based on a waypoint, a compass course, 
a wind direction. 

It comprises a hydraulic arm and an electronic control system. 

Autopilot does not replace the helmsman as someone should always supervise an 
autopilot 

Can be used in conjunction with a GPS and a radar when the helmsman needs to rest 
and no other crew can steer the boat.  
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Passage Planning 

Why Plan? 

• A requirement under the SOLAS convention 
• First introduced in 1914 in response to the sinking of the Titanic 
• Requirement for recreational passage plans introduced in 2005 
• Helps ensure a safe and enjoyable journey 
• Makes a skipper's life less stressful 
• Ensures that all the information you may need to navigate safely is available in 

one place when you need it 

SOLAS 

On July 1st 2002 a new International regulation came into force affecting all leisure 
vessels.  It was a new chapter, Chapter V, in SOLAS (Safety of life at Sea) regulations. 
Part of this chapter requires skippers to plan their passage. 
Skippers must consider the following: 

• Weather 
• The tides 
• Limitations of vessel 
• The crew 
• Navigation hazards 
• Contingency plan (Plan B) 
• Leaving Information ashore 

Elements of a passage plan 

• Objective - Where are you going, when and how far? 
• Weather forecast and tidal predictions 
• Constraints - tidal gates, access to ports and marinas, Immigration etc. 
• Navigation - Approximate route plan. Plan B and C 
• Relevant publications and electronics - Charts, Pilots, Almanac, Laptop, IPad, 

Tidal stream atlas. Chart 5011 
• Crew and vessel capabilities 
• Supplies/Provisions/Fuel/Water 
• Leaving information ashore 
• Pilotage plans 
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Passage Planning 

Planning Method 

• Gather weather, tidal and other information for entire trip 
• Establish departure time 
• Plot approximate courses, main places for course changes and navigational aids 
• Estimate duration at an achievable speed: considering hazards, tidal & weather 

conditions 
• Identify port(s) of refuge and gather required information about them 
• Course to steer will be calculated on the day not at this stage 

 Constraints 

• Constraints on departure, egg crew not available 
• Plan FORWARD from departure time 
• Constraints on arrival, egg locks, harbour access 
• Plan BACKWARDS from arrival time 
• Passage constraints, egg tidal gates, naval operations 
• Plan from middle out to meet mid-passage constraints 

If more than one constraint, then plan appropriate waiting periods or diversions. 

Electronics 

• Using electronics can be a fast and affective way of planning a passage 
• When using a chart plotting device or app it is important to ensure you have 

planned your route carefully and have studied for any potential hazards 
• Always remember electronics are great until they stop working or run out of 

battery 
• Always have your plan drawn on a chart and consider the difference in datum 

between GPS and chart    

 

 

 

 

Operational Checklist 
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Operational Checklist 

The vessel you are using is in sound condition and has the full inventory as per the MCA 
Code of Practice for small commercial vessels. 

As a Watchleader (in training) you should implement the operational process below to 
ensure safe use of the vessel. Familiarise yourself with the vessel and her equipment.  
Sail in Asia has provided you with the following checklist to ensure this is possible.  
 

1.  As Watchleader you must complete the following: 

• Preparing a Passage Plan (if appropriate) 
• Obtain an up to the minute Weather Forecast 
• Navigation Equipment (Charts etc.) 
• Safety Equipment Checked - Location of all safety equipment 
• Complete pre-departure process (Customs and Immigration) 

 
 

2.  Pre-Departure Check Lists (Skipper and Navigator) 

• Above Deck 
• Below Deck 
• Engine and Starting 
• Generator Checks 
• VHF Radio Check 
• Rig Checks  
• Safety checks for the vessel 
 
 

3.  The Crew Briefing 

• Personal Safety briefing 
• Boat Safety Plan 
• Action to be taken in an emergency 
• How to stop and start the engine  
• Location of sea cocks 
• Fire Brief 
• Action to take in a MOB situation 
• How to use the heads  
• Where VHF is and how to use it. 
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Operational Checklist 

Pre-Departure Checks 
Conduct all checks before departure. 
 

Above Deck Checks: 

O Sails and spars 
O Rigging 
O Winches and handles 
O Blocks and running gear 
O Clutches and cleats 
O Guardrails 
O Jack stays 
O Tiller and extension 

O Sheets, lines, and halyards 

 

Below Deck Checks: 

O Batteries (electrolyte level, terminals, and voltage) 

O Bilge (Ensure dry) Check Bilge pumps and float switches 

O Safety equipment (lifejackets, harness lines, first aid, fire extinguishers, flares, 

Vhf, Navigation equipment, spare anchor, spare lines, fenders, tools and spare 

parts, EPIRB, SART, torches, fog horn, bungs, bucket, day shapes). 

O Ensure everything stowed safely ready for going to sea 

O Hatches are closed and secure 

O Engine and gearbox (See below for checks) 

O Electronics (GPS- Chartplotter, VHF, Nav. lights, radar AIS, bilge pumps, water 

pump, instruments) 

O Heads 

O Galley equipment and cooker 

O Sea cocks and hoses 

O Fresh Water tanks and fuel tank levels 
 
 

O MOB life ring with light 
O Anchor and anchor winch 
O Engine throttle control lever 
O Life-raft attached correctly 
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Operational Checklist 

Engine checks: 
 

O Batteries (electrolyte level, terminals, wiring and voltage) 

O Engine Mounting is secure  

O Engine bilge is dry from oil and water 

O Belts are tight and free from damage 

O All Hoses in good condition and securely fastened 

O All electrical connections are clean and secure 

O Fresh water header tank is topped up with coolant. 

O Engine oil and gearbox oil level is correct and oil is not black 

O Raw water seacock is open and hoses secure 

O Fuel tank filled and fuel valve open 

O Primary Fuel filter/Water strainer doesn’t have water at bottom. 

O Engine housing for damage 

 

Engine and Generator start procedure: 

O Observe for obstructions around stern of vessel 
O Throttle lever in Neutral 
O Turn on ignition 
O Start with key or button 
O Ensure cooling water and exhaust gases are being expelled at stern 
O Observe electronics panel for warning lights or alarms 
O Check ahead and astern gears 
O Leave engine to warm up 
O Check for leaks on all cooling, fuel, oil and exhaust systems 

 

Provisioning check: 

O Water and drinks 
O Food and snacks. Enough for 100% of Passage + 20% 
O Grab bag prepared  
O Medical supplies 
O Adequate clothing for any weather conditions 
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Operational Checklist 

Before leaving port, remember: 

O Weather Forecast and tidal information 
O Crew List and relevant documents 
O Passage Plan 
O Contact relevant authorities (Harbour master, Immigration, Customs) 
O Leave information ashore 

When returning to port, remember: 

O Boat correctly moored and fendered 
O Fuel and water tanks refilled 
O Rinse boat with fresh water 
O Sails dried and stowed 
O Safety equipment dried and stowed 
O Tidy all lines, sheets, and halyards 
O All electrics turned off and batteries off (Cover instruments) 
O Check no water in the bilge  
O Check seacocks closed 
O Check fuel system and turn off fuel valve 
O Fridge left open to air 
O Lock hatches and washboard 

	

	

	

 

 

 

 

 

 


