Introductions

+ Instructors

Rod Smallman

— rod smallman@orcv.org.au

Moderator

Neville Rose

i

House rules & explanation

The sessions will go for approximately 2 hours including presentations, chats and exercises

There will be a 10 min break in the middle

Teams - protocols and tools

+ Chat bar - student participation is very much

+ Moderator — might not raise a question to the presenter if they know the topic is coming up
- Raise hand

+ Audio and Video selections

+ Polls, Quiz's

« Select “View" & “Focus on content” will provide a better experience

&
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Where’s MUSTO - competition

Count the number of “musto backpacks” throughout the edlrse
(hint — There is 1 on this page)

PRIZE is

MUSTO ~ Essential 251t Backpack

Valued at $160.00

« Closest to the number wins — announced at the
Q&A session

+ More than one - then winner will be question shootout This is the 1st

ORQV
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Quantum Sails — photo competition

Submit your best Ocean / Sailing Photo

Win'your own-Quantum-GearBag

Photo — Tim Fowler

Navigation definition

Navigation - refers to the

systematic monitoring and precise

control of a vessel's movement,

ensuring its safe transit from one
location to another.
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The role of the modern Navigator

« First Principals Navigation
« Keeping the boat in navigable water

+ Boat positioning — from a race & safety (comfort) point of view
« Wind

+ Waves
« Current

Takes advantage of forecast weather

This course will focus on First Principals Navigation

10

Course Objectives

The Fundamental Navigation Course covers core concepts and skills required for safe navigation

in 4 sections

+ navigation - core concepts

« electronic charts

- navigating with GPS and chart plotters

- good practice for safe navigation

These are building blocks for our Intermediate Navigation course

12
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A word on Paper Charts

+ The Australian Hydrographic Office, operating under the Australian Department of Defence, is
responsible for creating official navigation charts for Australasia and neighboring regions. With their
allocated budget, they have maintained two types of charts in the past: paper charts and S-63 ENC

(Electronic Navigation Charts). However, considering the majority of their customer base consists

of commercial users, the office made a decision some time ago to transition from paper charts and
$-63 ENC to S-63 and the next generation S-101 ENC. As a result, paper charts have been

gradually eliminated from their offerings since 2021.

From our point of view, anyone with a phone or tablet has access to Navionics which means
multiple redundancy options should the main chart plotter fail and as such - as a sailing community

— we have moved away from paper charts
+ Itis important to note that both paper charts and electronic charts provide thg same information

13

)

=
ORV

Fundamental

Navigation

Fundamental Navigation — outcomes

To provide an understanding of navigation theory and systems such that
participants will be able to:

understand common navigation terms, including the ability to interpret a
nautical chart

calculate bearings and plot positions

recognise nearby risks and visual references

plan simple passage routes

&

15
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Essential Requirements for Safe Navigation

You need.

« to know your current position on the globe
« the direction in which you are moving and speed
+ agood chart — where is the land, how deep is the water — relative to your position

Sounds simple but it's been a 500 year quest. For yachts

+ GPS and chart plotting now largely the first 2
+ Chart quality and user errors are currently the weakest links

16
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A History of
Charts

The Global Positioning Grid

Our positioning grid was developed 500 years ago and reflects the technology of the past when:

+ boat positions North and South of the equator were determined by celestial sightings —
measuring the elevation of sun and stars

« for East - West positions, time was critical (earth's rotation)

The navigators had their work cut out for them since:

the earth is not round,

clocks were not reliable
the earth is inclined so the stars being observed move north and south as the year progresses

- sightings subject to numerous errors — refraction, height above water, instrument errors.)

18
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Latitude and Longitude

We define our position by:-
- Parallels of Latitude
+ Rings around the globe parallel to the equator spaced through 180 degrees

~ 90 degrees north and 90 degrees south of the equator
- Meridians of longitude
— Each meridian is half of a great circle around the globe - running from North Pole, through

the equator to South Pole
— Spaced through 360 degrees (east 180 [+] and west 180 [-] from Greenwich)
« The grid incorporates a time - distance dimension

— 15 degrees of earth’s rotation = 1 hour of time (360 degrees/24 hours=15)
1 degree of longitude = 4 minutes

~ Each degree along a meridian (and other great circles) = 60 Nautical miles

19

Latitude & Longitude

Parallels of Latitude — lines running parallel to the equator (north or south) angled from the polar
axis. Each degree is 60 nautical miles.

— The 40 degree arc shown is 2400 nautical miles

Meridians of Longitude — perpendicular to the equator, angled around the globe (360 degrees but
counted east or west of Greenwich.

Traditional units were used Degrees, Minutes, Seconds

But be careful reading your GPS:

It will also offer

Degrees, Minutes. decimal minutes

or Degrees, decimal degrees

i.e. 40° 26’ 46"

or 40° 26.770°
or 40.4461

20

Significant Latitudes

North Pole 90°N
Parallels Arctic Circle

of latitude.

Tropic of Cancer
Northern 29,261
Hemisphere

Equator 0°

Southern
Hemisphere

South Pole 90°S >

© timeanddate.corl

21
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Significant lines of Longitude

NORTH POLE

FACTS ABOUT LINES OF LONGITUDE

* Are known as meridians.

* Run in a north-south direction.

+ Measure distance east or west of
the prime meridian.

* Are farthest apart at the Equator

and meet at the poles.

« Cross the Equator at right angles.

« Lie in planes that pass through
the Earth's axis.

« Are equal in length.

* Are halves of great circles.

y
ORCQV
© Encyclopadia Britannica, Inc.
22
Significant lines of Longitude
 0° Prime Meridian runs through Greenwich and is “Zulu time”.
That is how we set the world time
» 180° is the International date line (after adjustment to avoid
unnecessarily “splitting countries”)
« This is where, if you are traveling from west to east across the
line, you would go back in time to the previous day
y

23

What is a Nautical Mile?

« 1degree of latitude (ie 60 minutes) is 60 Nautical miles.

— ie 1 minute of arc = 1 Nautical Mile.

- However, because the earth isn't round the length varies depending on your
latitude.

« Astandard length of 1852m was therefore adopted at an International
Convention in 1929.

- Note — on a paper chart - that a minute of longitude is only a nautical mile at
the equator - the distance covered by one degree of longitude decrease
towards the poles because the meridians converge at the poles.

24
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How are flat charts made of our round planet?

T 1407 120° 100° 80° 60°40
Cylinder of
Projection

(Tangent ™ |

at Equator)

T,

Source
o
Light

A o oy |,
== simple Cylindrical ORY
Projection ©2010 EB, Inc.
Advantages of Mercator Charts
« Parallels and meridians on the Mercator chart are straight and perpendicular to each
other
— The grid lines on a Mercator chart run true north and true south
« It became the standard map projection for navigation because of its unique property of
representing any course of constant bearing as a straight segment.
+ The disadvantage is that land masses are distorted
y >
ORCV
Quick Quiz #01
+ Why can't you measure distance using degrees of longitude ? (yep, it's a trick question)
+ How long is a degree of latitude? .... and a minute of latitude?
+ Which way do the grid lines on a Mercator chart run ?
y
ORQV

27
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Charts History - Recap

Latitude

Longitude

Major global lines

Measurements

Mercator charts

Questions ?

28
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Chart Basics

Chart Basics

- Depth - Metres
- ZOC ~ Zone of Confidence

- Lights

« Leads

+ Channel Markers

« Traffic Separation Schemes

« Tides

« Features

Admiralty Chart 5011 / Chart #01
BoatBooks link

30
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https://www.boatbooks-aust.com.au/product/e-np5011-symbols-and-abbreviations-used-on-admiralty-charts/

Reading Lights from chart

eg West Channel Pile

Description Characteristic Chart Abbreviation
FLWR.6s 14 / 11M Altemating BB AURWE
- Fixed ——— -~
Fi=Light type Flashing O R
WR = Color (White Red) Group flashing O RO
= eyl peri Ocaulting o oce
6s = cycle period (6 sec) Group occulting CICIIEE  Gpocc@
14 & 11 = visible ranges (Nm) Quick flashing [IIINOD k.
Very quick flashing [~ V-QkFI
sophase OEEE '
Morse CIOCIILD  Moeten
y >
ORQV
Cardinal Marks
North
W QK Fi
-
West a East
W Qk Fi(9) 1 W QK FI(3)
v -
- v
| |
| | South
W QK FI(6) o
v
v
o
o
Other Key Marks
Isolated Danger
Safe Wat
WFI(2) WH (10s Special Purpose
°
- j“
o
ORV

33
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Channel Markers

Entrance Beacon — South Channel

34

/

Channel Markers

Port Phillip Bay — South Channel Port Phillip Bay
B | South Channel

Lights count up each time

(SC only)
le FI(1), FI(2), FI(3), FI(4)

Resets each 4

Lo

Note:

"‘/L <L Recommended track
T 23]

i

35

Direction of Buoyage

Dicection of Busyage: Jong cossts

Symbols showing direction of buoyage where itis not obvious

&

36
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Depths Safe Depth 6m

37

38

Leads & Transits (recommended tracks)

39
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TSS - Traffic Separation Scheme

e 5

. ] 5o (6 v 5
e moc | Fowen | e oo Coveage
symbot | acarsey | ncsuraey
557 | tsmoon Folare sear andrtten
i etectedsanddepths mesured.
Zones of Confidence — Fullares sarch undertken.
i | | smom | <1004 20 | Seifcant seatoo features
detected” and d¢
oy st | et S e v Folsesoor coverag ot
B R S . T | ssom | - 100s 2o | wtevedsanchartedeatures,
P — azardous t surfscenigaion
T — £ Foll eaoo coverage nok
(s stars) Py 62% 2ta% c TS £500m | =200 +5%d | achieved, depth anomalies may be
T i Fr oxpected
g (o Fullsestoo coverage not
o | G® | wosemnzoce | acheved ugea
(excludes ports)
" Uraerad o qulty o h batimeke 6 e Tt

ZOC A1 and A2 areas - mariners should be able to navigate with confidence
Z0C B areas - it s also unlikely that an uncharted danger affecting surface navigation exists
ZOC C areas - mariners should exercise caution since hazardous uncharted features may be expected,

particularly in or near reef and rocky areas

Z0C D areas - a very high degree of caution is required as these areas contain either very sparse data
or may not have been surveyed at all

ZOC U areas - itis good practice to treat ZOC U areas with the same degree of caution as ZOC D areas

41

Z0C

Zones of Confidence

ion

GNSS ship's position

/

i
Charted shoal
//

Possible true position Possible true ship's
of charted shoal position

42
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About tides and depth

43

/

We recommend

bom.go

Multitude of Sources for Tide Predictions

% N AV|9N|C§ httos/www.navionics.con/

44

sﬁegawan. = @ ) T |
oy, Select a location srau

v

P Q Bouchier Channel
i
Dm.v | @ Cowes Jetty 9 §
9 rwl? Q Elizabeth Island A 2
: Flinders Jetty )
¢ 1vu?

@ Rosebud Jetty

Mornington
l : \ ;

Q stkida

@ 9 Tide locations () § Tidal streams

45
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http://www.bom.gov.au/australia/tides/
https://www.navionics.com/

9 Mornington, VIC — July 2024 PRINTTABLE
SAT13JUL | (P SUN14JuL TUE 16 JUL 17 UL THU 18 JU
Low “m"‘" Low 'fv " Low “f‘, oo ow em 1 ow "lf”f' Low ;:"?“v"\'
on 7ML smam o 1028am L dtetam | 2s3pm | 200pm
o78m o78m o19m osom ossm 085
T1zpm 3 505 pm 657 pm
ow 22 Low Low Low Sem o low oM | ow 0%
o TSSPM Lo ®tSpm L Badpm o S09pm L sdspm . 1029pm o 1125pm
0s7m 0s9m 0s9m 0s8m 0%4m osom 0ssm
9 Point Lonsdale, VIC - July 2024 PRINT TABLE
SATI3JUL | (P SUN14JUL uL uL THU 18 JUL FRI19 JUL
o 40 L Sten L eo0am | 200em | o 24an o t25an L 2i4en
142m 1a1m 140m s ossm sim 02
low oA o estam L iSoam L eStam | 7dsam | sdsam o estam
" o78m 160m 1a2m 145m
HIGH 457 pm HIGH 5:25 pm HIGH 555 pm Low 1211 pm Low Low 4o Low 248 pm
160m 15m 15:2m 086m 102m am 2
Low T8em | o 113tpm won €M o TSSPM o 850pm
0 osom 148m 130m 135m
| '
T 2 >
Dilig™" Port Mor: ‘Honiara, hugatt |
. . . i 4
wo Darwings. hu,pag
gl Yomgs ¢
w of SJXY Port iy, swa,  marfll
f . .
o= Noumea, ,
S . ]
‘ Brisbane) [
Brisbaney | Kingston,
/
ey,
L’*‘A.,’/
& Melbourne
: Wellington,
Hobart .
-
¥
O @ Tide locations § Tidal streams
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7 The Rip, IC - July 2024 Pt anLe

@ sunteou | woN L WED 174U . FRI19.00

7 Oom Shoal - Mackay, OLD ~ July 2024

saraiL | Q) suNuL | WEDITUL | THU1BAL
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More on tides

+ More detailed information on tides is discussed in the intermediate course

« If you are not participating in the intermediate course, it is highly recommended that you become
very familiar with tides and currents

ORCV - fundamental navigation resource page

E jgation - ORC

52

0

Chart Basics - Recap

Depth - Metres
+ ZOC ~ Zone of Confidence

Lights
Leads

+ Channel Markers

+ Traffic Separation Schemes

+ Tides

Features
Admiralty Chart 5011

EBoalBooks link

53
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https://www.orcv.org.au/2024navafterthiswewillallknowwherewearegoing
https://www.boatbooks-aust.com.au/product/e-np5011-symbols-and-abbreviations-used-on-admiralty-charts/

Compass

+ Charts can be setto “True” or “Magnetic”
direction

+ Compasses show “Magnetic” direction

+ The difference is “magnetic variation”
(declination)

+ If the declination is East, "compass is least"
So, if you want to head due north steer less
than 360 magnetic

+ Magnetic variation varies across the globe
+ In Melbourne, its approx. 11 degrees

+ Some compasses also have deviation - the

error induced in a compass by local magnetic 2
events; engine block, steel boats, electric e
motors ORW'
55
Magnetic variation Australia
l'?:";«/
11133
N —=x
ancic a~
ORQV
56
Magnetic variation (declination)
— .
ORQV
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True / Magnetic

203" MAGNETIC bearing from Port Phillip

Heads to King Island
2 = 203" TRUE bearing from Port Phillip Heads
to King Island
o
)
3 4 El
Leeway
How can we Estimate it? Savung SIS e ok SR .
! A )
How can we Measure it? Saapd Kusa en R ﬂx‘—’k
How can we Apply it to predict our course — —— ey
s S -
2 JURER ]
e PR
an Sty
D
S 2o ‘
Leeway

Leeway — estimate typically 5 to 10°

(for a yacht when the wind is forward of the beam)

Measure

Sight wake with hand compass

Use GPS course over ground vs compass heading.

Predict:
+ Wind from Port side: Water track - Leeway angle = course to steer.
- Wind from Starboard side: Water track + Leeway  angle = course to steer.

60
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Leeway

A handy "divide by 60 rule of thumb" to remember;
- 5 degrees is 5/60 or 1/12 meaning that for every 12 miles

forward you slip one mile to leeward

- 3 degrees is roughly 3/60 or 1/20 so then for every 20 miles
forward, one mile slipped to leeward

+ You get the idea! Works best for small angles

61

Exercise #01

« Plot the following three positions, what is located there ?

— A: 37 56.9S 144 55.6E

— B: 38 06.4S 144 44 2E
— C: 38 11.6S 144 45.4E

+ What is the distance between B & C

62

(SEE NOTE LOVER 200
You YAGS
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Electronic

Charts

Lake Ads

Electronic chart types

Raster[VS] Vector
*RNC

+-Raster Navigational Chart

a

-C-map & Navionics

«-Vector charts, Seamless

«‘Interactive and user defined

‘ENC Why should you have more than one source ?

«-Electronic Navigational Chart

Why should they be up to date ?
+Vector

+:S-57: S63(encrypted) and in a few years S-101

+-ONLY official charts can be called ENC ‘

65
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Navionics
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RNC

69
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Questions

?
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Photo - Gareth Johnson

End of session ONE
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