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Defining Positions

» To define an EXACT position on the Earth’s surface, it is

necessary to have 2 sets of Co-ordinates, based on Grid Lines
(similar to street directory)

» The Co-ordinates used are
3 LATITUDE and LONGITUDE

» Note: Position may also be expressed in
relation to a known Geographical position
Eg: 15 miles East of Burnett Head Lighthouse
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The Mercator Chart
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On a MERCATOR Chart: The Mercator Chart
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* The straight line is /
called a RHUMB Line, even Y
though the shortest distance /
is a GREAT CIRCLE /
(Rhumb lines are used for /.
Coastal Navigation where /
distances between 2 points /
are usually less than 600 N.M
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Co-ordinates are described in:

°), Minutes (‘) and Decimals of a Minute (0.07)
°560.697'S D. M. Decimals
38°29.949'E

prime meridian

OR

(°), Minutes ('), Seconds ()
'=1°) (60" =1)
0’ 42”S D. M. Seconds
7’E
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The Mercator Chart
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EXERCISES

(Class based)

Class Exercise

Exercise Sheet #1

he distance in nautical miles in a dire
1 (all 3 questions)




2, used for Ocean Routes, Ocean Currents, ¢
riation

1:10,000,000 covering large areas, with basic detail c
aphy — used for planning & position fixing on long ocee

_harts |
1 1:1,000,000 - used for Coastal Navigation Off-shore. ¢

0,000 — used for Inshore Navigation — greate

1:37,500) - great detail.
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e which represents the centre of the Earth. G
llites relate positions to this DATUM

WGS 1984 .
<American Chart

Datum (GPS System)

Australian Chart
Datum (red)



A little about CHART DATUMS

The World Geodetic System (WGS) is a standard for use in
cartography, geodesy, and satellite navigation including GPS. It
comprises a standard coordinate system for the Earth, a standard
spheroidal reference surface (the datum or reference ellipsoid) for
raw altitude data, and a gravitational equipotential surface (the
geoid) that defines the nominal sea level.

The latest revision is WGS 84 (also known as WGS 1984,
EPSG:4326), established in 1984 and last revised in 2004.[1]
Earlier schemes included WGS 72, WGS 66, and WGS 60. WGS 84

IS the reference coordinate system used by the Global Positioning
System
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g of “True North” in the approach
o St George Basin, Western Australia
on 7t August, 2004.

True North

in the approach passage to
S5t. George Basin, Western Ausralia
7 August 2004
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34.56 metres
. Passenger
Board: 38
n Watch: 1 (Master)
n Mode: Automatic, Electronic Chart
S interface

t Particulars
Grounding: 7™ August,2004 T outll

Grounding: 2304 hours
t Grounding: 14.5 knots '
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nal Equipment




Master of “
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This was the act
“True North” pri




NVESTIGATION

uch reliance was placed on the accuracy of GPS
ons, and the GPS positions plotted on the vessel’s
tronic Chart System were not adequately checked b
gational means

oper lookout was not maintained by visual, radar and
s to ensure the vessel remained in safe water

e of the grounding, it is probable that the mas
rom some effects of fatigue as a result of




NVESTIGATIO

] positions plotted on the ECS differed from the
, possibly caused by:

ystem inaccuracy;

|
tic datum ambiguity;

S operating on a common user personal computer \
1 possible corruption of the ECS operating system;

e in the GPS receiver parameters;
ing or connection in the on-board systems;
of the above




yebuck Bay

Border Control's patrol boat Roebuck Bay ran
he Great Barrier Reef in September 2017.

estigation is finding faults with the new electronic cha
n which had problems "storing" the amendments to t
Ih the Reef before the boat collided with the reef after
ht.

electronic chart system has been mandatory for
naking their way through the Great Barrier Reef

Transport Safety Bureau has a mo
ter 2019".
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FEIE UNEFID KENGIOA
TTYDROGRAPIIC OF

hart 5011

SYMBOLS AND
ABBREVIATIONS
USED ON
ADMIRALTY CHARTS

CHART 5011

(INY 1) EDITION 2 - 1998

0 Symbols and Abbreviations found on




011 - info

, Wrecks, Obstructions
ore installations

Aids & Services

« Lights
 Buoys, Beacons
 Fog Signals

« Radar, Radio, Electr
Fixing systems

Services
Small Craft facilities

Alphabetical Indexes
* Index of Abbreviatic

General

e Chart Numbe
notes

Positions




al information in "INTRODUC

tion of a sounding is the centre of the area covered

figures on rocks and banks which uncover due tc
t, indicate heights above chart datum

erhead clearances, are given above Mean

eferred to the True Comg




ions Used For Nav

tions (Pilots)

ist of Lights

2s (Australian National Tide Tables, or locally
Tide Tables)

1 Notices to Mariners

eafarers Handbook




ections for:

irections (Pilots)

ist of Radio Signals
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Australinn Motices o Mariners ane (he autlority for comecting Australian Charts

AUSTRALIAN
NOTICES TO MARINERS

@ Commenrwealih of Australia 2003 - Copyright resirictions apply o Motices to Mariners

@ Motices 358 - 387

Published fortnightly by the Ausiralisn Hydsographic Service

Australian Notices to Mariners, including Blocks and notes.

Amendments o Admiralty List of Lights and Fog Skgnals, Yol K

Mavigational Warnings.

Hydrographic Reporte

Amendments o Admiraliy List of Radio Signals (NP 28102), 282, 283(2), 283, 286(4))
Amendments o Admiralty Sailing Directions (NP9, 13, 14, 15, 17, 33, 34, 35, 36, 30, 34, 51, 640,
61, &2, 1M, 136)

British Admiralty Notices o Mariners
Mew Fealand Notices w Mariners

Tive swhaiaice of Brese setices sl be Soeeted o the charts affvened,

Bearings are refirved fo the e compass and are seckoned clockwise froom 8007 (Nowtith 1o 3397, those velaring 1o Kghes ane
aivenr as seen by an ebsera from seowand. Positions gueded in permsarent netices selate o the bosizental datum for the
chartfsh, Whesr prelimigon o Temporaey sodices affeer medtiple oo, posiions will be provided in velaiion 1o only one
horizoeial dotmnr and thar datwer will e specifed. When the anfiiple chorss do s bave o comameenr frorizesnral datnns,
mraveers will be reguired to adiasr the posiviens) for dese ol wor o te specified doteme. The ronge quoied for e lght s
it moncingl rnge, Depifer are with reflrense fe dhe clwnt datum of cach char, Hedghos are alerve mean high water springs
e macean Raigdrer gl water, ar apprapriale,

The capiral deter (P o (1) alter the aumber of any pofce denetes o prelimbnoe: o emporany potice respeetivedy, whick are
conntained separatede af tre end of the permanent aotives. A siar (*) adfacent te the smber of o aotice dadicares that the
meirice ix Beosedd om orgial Defismarion,

Mariners are particularly requesied to notify the AUSTRALIAN HYDROGRAPHIC SERVICE, Locked Bag 85801
South Coast Mail Centre, NSW 2521 (Fax 02-4221 8599, e-mail Hydro. NTM @ defencegov.an or, alternatively by filling
im and submitting the Hydrographic Motes furms located on the web site — waww by droggov.aw), immediately on the
discovery of new dangers or suspected dangers to mavigation. For changes or defects in alds to navigation notify
AusSAR (Fax 02-6230 6868 or email rocansolamsa.goy.an).

Capies ol ihese notices can be obiaimed from the AUSTRALLIAMN Y DREOGRAFHIC OFFICE, 8 Sution Stroet, Wallongong,
and Agents for the sale of clans aid lydrographic publications.




an Notices to

STRALIA - Middle Bank - Racon establishe
715(P)/2001 is cancelled
Vol K/2002 -- 1930.00
2002/08 (02/1299), Auscoast 068/02 (02/1357). (AH99/.

(M), at light 33°43'.9 S 137°29'.7 E
66/2002]
1 (M), at light 33°43''9 S 137°29'.7 E
2001]
), at light beacon 33°43'9 S 137°29'6 E

ight beacon 33°44'.0 S 137°29'.7 E
Gk — baS




stralian Notice to a

s, which may be floating or fixed
s, and their associated moorings
be avoided. The farms are generally
2d by buoys or beacons, which may be

> for chart Aus 777

ccompany Australian Notice to Mariners 54/2002
K LOBSTER AND |
T CRAB FISHERY
g the period 1 October to 31 May,
ive lobster and giant crab fishing takes
1Ishore of the 500m isobath off the
South Australia. Mariners are
at surface floats associated with
1ay be encountered.
s 345




Exercises

ease go to library and download the latest notice
mariners for Bundaberg/Hervey bay region

dataset/brisbane-notices-t
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le (up or down) until one edge cut
ition, keeping rule parallel to grid line




le across until one edge of rule cut
ition, keeping rule parallel to grid line

 Longitude on the Longitude scale
138°07.500°E

B 138° 5'\ 194




Exercises

Find Longitude
(Class based)




5ing Parallel Rule e
arallel rule against nearest East-Wes




or down) until one edge cuts through centre
eeping rule parallel to grid line

ars with one 2% 55 138°
est Meridian




arallel Rule




Class Exercise

Exercise Sheet #1

2ographical position of the following
e 2 (all 10 questions)













ding Distance & Cours
Class Exercise

Exercise Sheet #1

e direction from:
e from Coppersmith Rk etc
ction and distance from first to second position

questions




Adding & Subtracting







on 5th December at 2330. She
3 hours and 47 minutes later.
er time of arrival?




ance & Time







Put another way;

= Speed x Time

Distance + Time




orking with minutes and decimal

tes to decimal (+ 60)







' and after steaming 28 miles
e reached ‘B’.
er average speed?




ance & Time C

3 vessel departs ‘A’ for position ‘B’, a distance

dis 7 knots.




ance & Time

"at 1930 hours and arrived

= Speed X Time

=8 X (2100-1930)




ance & Time

"on 3rd January at 2245 and arrived
January at 0315. Distance travelled was

s the average speed?

| Speed = Distance
Time

45

4th Jan 0315 - 3rd Jan 2245)




Class Exercise

Exercise Sheet #2

e, Speed and Time Problems
15 questions







or mariners for area of passage

the charts to be used

d publications
distance of passage

assage time




assage Plannii

 fuel requirement and reserves
e food and victuals required for passage

safe havens along route and emergency ports
ational Dangers — check depth and safe distance

' During Day safe distance = 1nm
ng Night, safe distance = 2nm

h part of your track will be covered in Daylight,
part in Darkness.

v you will cover the watches and
atigue management and crew
do watches
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Checklist

 \Weather - obtain forecast for area of operation — identify sources where
weather information may be obtained from

» Set maximum weather parameters (wind speed/sea conditions) for
voyage




assage Planninc

reams — ascertain from chart — consider best approz
of tide) with impending weather

pass a Light without checking its period & characterist
| ely on Light Buoys alone — they may not be lit
S may also have shifted

passing between islands, use features of one
ixing (may have been separately surveyec

Jefined points for Bearings (i.e., av



s BT
Z AT N N Ve
'\\ \“ = .>\ _:;' . f( L4 _-4 X 4
[ ] 9& \( ” = . & £
N SRR g
ey e
B

Checklist <

Take account of traffic density and manouevrability of larger vessels
Consult chart Zone of Confidence or Reliability Diagram

Transfer positions from one chart to another by Bearing and Distance, then
verify by checking Latitude and Longitude (in case chart scales are
different)

Where possible, select Waypoints that are easily conspicuous

For position fixing, always select objects close to your vessel in preference

to distant objects

o In narrow waters, allow plenty of room rounding points of land, shoals,
buoys etc.

o Check state (strength) of tidal stream before passing objects



ng Safe Col

safe distance, and draw arcs around all the
to your intended track

1 the circles, around the dangers, to make your safe

e ng ¢




EXERCISES

1 passage plan to complete as part of your assign

j moment to look at this and discuss.




&« [ Maritime

ghetic and Gyro Compass,
rror, Variation And Deviation




LUBBER

LINE GLASS TOP

i

COMPASS
= BOWL

/ GIMBAL

SOCKET

LIQUID
(WATER + ALCOHOL)

HOLLOW COPPER
FLOAT PINOT

NEEDLE
SYSTEM

imple and reliable
ed with liquid — to dampen card’s movement
1 is mixture of Distilled Water & Alcohol
attached to underside of compa
forward end — indica




& aft line of vessel
e from helm
Maintenance

an & free from salt/grease
mbals lightly oiled

ay from direct sunlight
emove air bubbles

stect pivot wear (in port)
Intain deviation card, swing
lace

bjects near compass
appliances (radio) near compass
uipment near compass — check safe dis
wiring near compass




1netic Varie

ce between Magnetic
ue North

an be West or East found on chart

TRUE NORTH

MAGNETIC
NORTH

N?’g( & S




Variation




etic Varic

EXERCISE

hart in front of you and calculate the Magnetic'
se for this current year.

difference in Variation between different Compaé
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Magnetic Variation
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The geographic North Pole is a
magnetic south pole.

Magnetic

e )

!

ompass due to Ship’s
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agnetic Deviatio

)eviation is reduced by a Compass Adjuste

or any heading is obtained from the Deviation C

place any magnetic objects near compass
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)N (from Chart)

ON (from Deviation Card)




difference between TRUE and C

» Variation 7°E

ATION & DEVIATION Deviation 2°E
2 (i.e., EAST or WEST),

es together. CIE = S e

» Variation 4°W
Deviation 3°




NORTH

Magnetic
NORTH
Dev Compass




ON & DEVIATION
alues, (E and W):

» Variation 7°E
ower number from the Deviatics 2°WI

C/E = ONS
E of the Higher
» Variation 3°E
Deviation 4°¢
C/E =8




Compass
NORTH

Magnetic
Dev NORTH

e vessel's Compass
OMPASS North as
ast of TRUE




ompass Erro

Important to be sure, lets review

Variation and Deviation are opposites (E
Use larger value and subtract smaller va
Error is still East

Variation and Deviation are both E
Add values together
Error is East

The compass is defle
The compass is de




portant to be sure, lets revie

chart AUS252 gave a total compass erro
he vessels heading?

8"2°E As printed on chart rose
?7?

1°W




Important to be sure, lets review

on chart AUS252 gave a total compass error
the vessels heading?

- 8)2°E As printed on chart rose
?7?

3%2°E
°W The Deviation must be 972°W to give




3EST - Error WEST

067°T

-7°E  (Refer to Chart Compass

060°M

+ 3o\ (Refer to Deviatic

063°C




course to a True course:

AST - Error EAST
ST - Error WEST

Compass 063°C

Deviation - 3°W (Refer to Deviation Ce

060°M \

+ 7°E (Refer to chart Comr

Error = 4°E

067°T



Remember

a Compass bearing to a True bearing:

on for the SHIP’S HEAD when taking each bea

CADET : Compass Add East to get True

ation Card 1A, Variation 8°E)

1ding 080° C
f Lighthouse is 145° C.
rue Bearing of Lighthouse? Ans: 151° T

ng 260° C
Lofty is 355° C.
3earing of Mt Lofty? Ans: 006° T

oint is 000° C.
ipper Point?




EXERCISES

True to Compass
Exercise sheet #3 — All questions

Compass to True
Exercise sheet #4 — All questions

Compass True, True Compass
Exercise sheet #5 — All questions
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Bearings

Ranges &«

1 Position Line




Positioning
oning Position) 4 (time)

5ing True Course steered and Distance Trave

0 account of current or tidal movement, nor the effect c
sel’s track.

timated Position) A (time)

by adjusting the DR position after taking into account
(Leeway) and Current/Tidal stream (Set & Drift)

ive Position) @ (time)

ition obtained by the intersection of 2 0




g Position A

2arings (Compass)
(Radar)
g/Range

g and Depth Contour




TAKING A COMPASS BEARING

Don’t use deviation card on hand bearing compass

_h:--!_"a:

. ! F.E:]Illrlm,l '“E_
L e
\ - |- = __-_

Hand bearing compass — just apply variation, not deviation



g A Compass Bearing Us
Azimuth Ring

e of prism errors (arrow UP reading should agree with
ding) — otherwise make allowance.



Your position lies somewhere on that line
o




POSITION FIX by g
Compass Bearing .-

" -
S o
.-l

To fix your position, a
bearing of another object, ‘B’
(265°) is taken

————— —

265°

Your position must be where both bearing lines intersect




POSITION FIX by
Compass Bearing -

-

T SR

If all 3 bearing lines
intersect at the one

point, the position fix is
accurate

265°
To confirm the accuracy of a

position fix, take a bearing of a third
object, ‘C’ and lay it off on the chart
(bearing 325°)




POSITION FIX by i
Compass Bearing. .- -

If the 3 Bearing Lines do not mtersec
at the one point, an error has
occurred — a ‘cocked hat’ is formed —
redo the bearings again |




JON FIX by Compass

Class Exercise

Exercise Sheet #6

on fix by compass bearings (hand held)




listance to

re by Radar




from each
act in the
od fix has




SITION FIX by Radar Rat

EXERCISES
(Class based)




Compass Bec

) draw line in
of reciprocal




Class Exercise
Exercise Sheet #6

1 fix Bearing & Range

tion 7 (3 questions)







How to check DEVIATION at Sea

1. Position your vessel where 2 objects are seen in
“‘transit” (i.e., in line with one another), and identify
these on a chart

2. Draw a line on the chart joining these “transits” — this is
the True Bearing of the transits from your position, which
lies somewhere on this line

3. At the same time, take a Compass bearing of the objects
In “transit’

4. The difference between the Compass Bearing and the True
Bearing on the chart is the Compass Error

5. Compass Error is a combination of Variation and Deviation —
find the Variation from the chart, and the Deviation can then be
calculated




g of Transits
Brg of Transits
C/E

169°C

4°(E or W)?

5 a combination of Variation and Deviation

Variation
Deviation
C/E

7°E (from CF




accurate Positi




ecking Deviatic

Class Exercise
Exercise Sheet #7

J Deviation
ion 10




Study Note I_%ﬁ-

At this stage, you should be comfortable working through the following
scenarios.

» Using a hand bearing compass {consider this} you can use three chart
reference points to determine your position. You should then be able to
plot your position on a chart. From that:

* Define what your current Latitude and Longitude is.

 From there, be able to lay out a true course to a new position.

 Be able to calculate the compass course your vessel needs to steer.
» (Calculate your ETA to a new position given a speed.

 Be able to calculate compass error and deviation using leads and
compass comparisons.



Study Note I_%ﬁ-

At this stage, you should be comfortable working through the following
scenarios.

» Be able to write (and plot) a passage plan for a short voyage which shows
detail on the various passage legs, giving some thought to the following:
» Way point latitude and longitudes
* True and compass course information
» Estimated time of each leg
« Total distance to travel
* Any navigation hazards on course and aids to navigation
* Your destination
* Duration of voyage and fuel required {remember reserve}



Study Note I_%ﬁ-

At this stage, you should be comfortable working through the following
scenarios.

» Be able to fix a position using radar ranges of charted reference points and
to then plot this position on a chart. Then:
* Plot a new course to a new position.
 Determine the compass course your vessel needs to steer to the new
position.

« |dentify targets you could use on a chart to help you fix your position
on a chart, using different fixing methods such as hand held compass

and radar fixes.
 Determine charted depths at various positions.
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Tides And Tide Calculations




Tides

QUEENSLAND
TIDE TABLES

¥'2020

What causes tides?

ith How do we predict tide he
own, Karumba, Burketown, ' [ ! timeS?

- QLD Boating Safety Regulations
- QLD Fish Size, Bag Limits and Closures
- NT Coastal Tides for Gove, Arnhem Land & Darwin




Low Tide High Tide

» D>

The Earth

Spring Tides

Higher High Tides

Lower Low Tides




Neap Tides

Lower High Tides

Higher Low Tides

. Third Quarter Moon

High Tide
Low Tide

The Earth

' First Quarter Moon




Tidal levels and charted data

Planes of reference are not exactly as shown below, for all charts

il

_ Spring range oftide

E' Neap range of tide
Sea surface at any time

Observed depth ::'

§ N
Charted
vartical clearance

Drying height

Charted
elevation




WADDY POINT (FRASER ISLAND) - QUEENSLAND
LAT 24°58'S  LONG 153° 21 E

2020

Times and Heights of High and Low Waters Local Time
MAY JUNE JULY AUGUST
0207 182 4@ 0333 175 0351 182 4G 0431 1.54 0431 157 4@ 0443 132 0100 075 40043 075
0924 0.83 1031 0.81 1031 060 1100 0.69 1046 0.62 1053 0.68 0636 1.34 0615 1.21
FR 1514 132 SA 1646 147 | MO 1701 164 TU 1741 164 | WE 1741 1.81 TH 1756 1.70 | SA 1209 061 sU 1152 058
p 2017 0.90 102 2237 079 2330 095 2346 0.83 1908 2.02 1840 1.87
0317 186 {7 0425 171 0447 179 7 0517 1.49 0530 151 47 0019 0.92 0142 068 {7 0118 064
1019 0.70 1109 074 1111 053 1129 064 1129 058 0538 1.28 0725 1.38 0659 1.27
SA 1622 1.44 sSU 1729 1.56 | TU 1748 1.80 wE 1818 1.73 | TH 1828 1.95 FR 1132 0.63 | SU 1254 056 MO 1235 0.49
2149 0.81 2302 095 2336 072 1834 1.79 1951 2.08 1917 1.97
0417 192 4@ 0511 1.68 0s38 175 1@ 0017 090 | 3 077 4@ 9102 084 0220 062 1@ 0154 0.4
1104 057 1140 0568 1149 047 0559 1.44 0625 1.47 0626 1.26 0808 1.42 0738 1.35 .
SU 1716 159 Mo 1805 1.65 | wE 1833 195 TH 1157 059 | Fr 1213 054 sA 1210 0.58 | MO 1338 053 TU 1316 0.42
2254 0.70 2346 0.88 1851 1.82 1913 2,07 1909 1.88 2032 2.09 1954 2.05 I " I leS expr
0510 197 40550 165 | 0031 067 10058 0.85 | 40139 071 Q0140 076 | 0258 0.60 4 0229 0.6
1143 047 1205 062 0627 1.70 0638 1.40 0718 1.46 0710 1.28 0848 1.45 0816 1.43
MO 1802 1.75 TU 1838 1.74 | TH 1227 044 FR 1228 056 | SA 1258 053 SU 1250 054 | TU 1420 054 WE 1356 0.37
2347 060 1917 2.09 1923 1.91 1958 2.15 1943 196 | (5 2112 206 g 2034 2.10 Our C OC
50558 198 o[ 0022 082 0126 064 9()0139 080 | 50229 066 9() 0218 0.69 0338 061 9() 0305 0.41
1219 0.39 0625 1.61 0716 1.64 0716 1.38 0809 1.45 0751 1.31 0926 1.45 0858 1.51
TU 1845 191 wE 1227 057 | FR 1307 044 SA 1302 054 | SU 1344 053 MO 1329 050 | WE 1457 058 TH 1439 037
1909 183 2003 220 1956 1.98 | (O 2045 2.19 2020 2.03 2150 1.98 2117 210
60936 053 D] 0059 078 | 0223 064 9 0222 076 | (G 0318 065 99 0258 062 | (G 0414 065 94 0343 039
0643 1.94 0657 157 0806 158 0754 1.38 1.45 0833 1.36 0959 1.44 0943 157
WE 1254 035 TH 1253 054 | SA 1350 049 sSU 1337 053 | MO 1430 057 Tu 1410 047 | TH 1531 065 FR 1524 0.43
1928 2.05 1 192 | () 2049 225 @ 2033 2.04 2131 216 @ 2100 2.09 2223 1.88 2201 2.04
0125 0.52 0137 0.76 0321 0.66 99 0306 0.73 0405 067 9o 0338 0.57 0449 070 9O 0422 0.43
0729 1.88 0731 153 0858 1.51 0837 1.38 0944 1.43 0917 1.40 1032 1.42 1030 1.60
TH 1330 036 FR 1322 052 | sSu 1434 057 MO 1416 055 | TU 1513 064 wg 1454 048 | FR 1604 073 SA 1614 054
O 2013 217 2011 1.99 2137 224 2113 2.07 2214 2.09 2144 210 2254 1.77 2247 1.91
0218 0.56 0219 0.75 0418 0.71 0352 0.70 0449 0.72 20 0.55 0522 0.75 0504 0.49
0217 352 23 150 0oss 932 23833 %39 | 89432 945 23 %532 1% Oras 140 23 933 483
FR 1409 042 sA 1354 053 | MO 1517 067 TU 1458 0.58 | WE 1552 0.72 TH 1540 0.53 | sSA 1644 081 su 1712 0.68
2059 223 @ 2046 2.04 2225 217 2157 2.07 2254 1.98 2230 2.07 2328 1.67 2335 1.74
0317 063 DA 0304 076 0511 0.77 94 0440 0.70 0531 078 94 0503 0.57 0558 077 9 0548 0.57
0905 1.65 0846 1.46 1037 1.39 1016 1.37 1103 1.36 1056 1.43 1155 1.40 1223 162
SA 1448 052 su 1427 057 | TU 1600 077 WE 1544 065 | TH 1630 080 FR 1629 0.61 | sU 1734 091 MO 1825 082
2147 2.24 2124 2,06 2311 2.06 2245 2.04 2332 1.87 2317 1.98
10220 o2 0352 078 | 4() 0602 083 DK 0529 071 | 4() %611 082 O 061 | 12005 155 DF 0028 156
0954 1.53 0928 142 1127 1.35 1111 1.34 1146 1.34 1151 1.43 0638 0.79 0639 0.66
SU 1528 085 MO 1502 0.64 | WE 1647 0.87 TH 1634 072 | FR 1714 088 Sa 1723 072 | MO 1254 140 TU 1339 1.64
2236 2.19 2.04 2358 1.95 2336 1.97 1 0.99 2000 0.90
0524 0.81 0.81 0652 0.88 0620 0.73 0011 1.77 0007 1.86 1.43 0136 1.40
11 J6ie 342 26 55ie 258 | 119557 932 26953 935 | 11 0241 321 26 895 oes |11 0%23 588 26 9738 075
MO 1610 078 TU 1 072 | TH1741 095 FR 1720 080 | SA 1243 133 sU 1254 145 | TyU 1410 142 wE 1502 1.70
2327 2.10 2251 1.99 1808 0.95 1 0.83 2006 1.05 (p 2145 0.90
120628 087 0539 084 | 100048 184 97 0029 190 | {0 0056 166 9P 0059 172 | 49 0142 132 9P 0304 129
1146 1.34 1111 1.31 0747 0.89 0713 074 0744 0.84 0728 0.69 0815 0.79 0854 0.77
TU 1701 030 wE 1628 080 | FR 1339 132 SA 1321 134 | SU 1357 1.35 MO 1412 1.50 | WE 1526 148 TH 1615 1.78
1 192 1843 1.01 1833 0.86 1913 101 @ 1 092 2159 1.04 2308 083
139024 190 og 085 (30144 174 9@ 0125 181 | {30148 156 9@ 0201 157 | 430251 123 9@ 0432 1.25
0733 0.91 1219 128 0847 087 0810 073 0838 0.81 0826 071 0812 077 1011 076
WE 1306 1.31 TH 0.87 SA 1458 1.36 sSU 1437 1.41 MO 1514 141  TU 1531 1.59 TH 1629 1.56 FR 1716 1.86
1808 0.99 © 1953 104 1949 0.91 2036 1.05 2130 0.95 2316 0.96
0127 1.89 1.87 0242 1.66 0226 1.73 0246 1.46 0313 1.45 118 0007 0.75
14 3237 587 29 004 oas | 148332 555 298337 670 | 14 5526 475 29 o | 1495 575 29927 38
TH 1433 133 FR 1340 129 | sSU 1605 144 MO 1549 152 | Tu 1621 1.50 wg 1638 1.72 | FR 1720 166 SA 1112 0.7
1922 1.05 1837 001 2116 1.04 2117 092 2213 104 091 1
0232 1.81 0147 1.84 0339 1.60 0329 1.64 1.38 0428 1.36 0005 0.87 0047 0.67
158335 o857 30 057 | 159338 355 308323 552 | 15 9513 073 30 %828 o35 | 159357 738 309635 754
FR1549 139 SA 1458 136 | MO 1658 153 TU 1649 166 | WE 1713 1.60 TH 1734 1.84 | SA 1104 066 SU 1200 0.64
© 2042 106 (p 2001 0.30 2233 1.00 2237 0.89 2325 0.99 1802 1.76 1849 1.95
310251 183 37 9% 083 31 0118 ose1
0944 0,69 0538 1.33 0713 1.40
SU 1605 1.48 FR 1120 0.66 MO 1243 0.57
2126 086 1824 1.94 1927 197

®© Copyright Commonwealth of Australia 2019, Bureau of Meteorology

Datum of Predictions is Lowest Astronomical Tide

Times are in local standard time (Time Zone UTC +10:00)

Moon Phase Symbols @® New Moon » First Quarter O Full Moon © Last Quarter



Time difference
High Water Low Water

Hr min Hr min

7 Ports
o Port Adelaide




STANDARD AND ¢
TIDAL DATZ T d e

Secondan)
to Tide Table

PORTS

H3al
- MO

VM
1
S3SR 40 OLLYY

ETAHEARD PORTS

i S S 1

Wwhis

. Exercise
Find Times and Heic
L of High water and Lc
gg;qgm ms amson water at Port Wakefi
' S - | on July 18th, 1997

fe
I ﬁ!'i}
ey
aek

pote o 15 1 L A e o !
L i . -| -..- 'H\.-l.dr:ﬂn- e # ey B e T A R




Port Wakefield
Port Adelaide (Outer Ha

HW
1546
- 0007
1539




idal information be

|

| . \
| i \

| ! .
AUSTRALIAN NATIONAL TIDES TABLES : AN T

hydre.gov.au

OFFICLAL NAUTICAL CHARTS AND PUBLICATIONS EFQFHL NAUTICAL.,
hydre.gav.ay ydro.gov.au

formation for over 500 ports |
Antarctica and East Tim




!

Underkeel Clearance




Class Exercise

Exercise Sheet #10

ork through Q1 together

omplete the remaining 5 questions
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Radar

Used For

Collision avoidance

Position fixing

Finding Ranges/Bearings

(Radar Ranges more accurate than Radar
Bearings)

(NEHENRE
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-
-
-
-
=3
£l
3

<Your "EYES” at night




Echo Sounders

Display screens are either
~— colour or monochrome

Many units can display —
Split Screens, Bottom

Lock Expansion, Marks

and other operator

options (Shallow/Depth

alarms, Fish Alarms...)




Auto Pilot

GARMIN
Heading Hold
-
|
G525
.
— = T
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All watchkeepers must know how to
Engage & Disengage the Auto Pilot
(“Stand-by” switch)




GPS - Plotter

4737104,
12226,060',

.‘1.0!1 [ «:321

)=

L \ \\ A 74,
/ sowa }'éamsm “ﬁ rgwM

&)

DASHBOMID

GARMIN

GPS - How does it work?
How accurate is it?
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yro Cdmpa S

ING AND STEERING '

ER COMPASS

Error
e North
laced anywhere on vessel
ing True Bearings




accurate
r and not as bulky as a Gyro Compass

ot rely on earth’s magnetic field

ected by metallic objects

- ing parts to maintain




Study Note

d be able to list a number of errors that may affect
nt, in particular GPS

o€ various checks you could make to cross check the ac
tion equipment.

you could do to ensure the accuracy of GPS fixes.
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Meteorology



causes weatl

the circulation of the Atmosphere, wi
the earth's surface by the sun.

Ares covere d
in high latitudes
Atmosphere :

Equatar

Area coverad
near Equatar
Equator, about 75%
heat energy
s the surface




High pressu

eating of the earth's surface

re

High pressure
Or
Low pressure?

7
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)@ atmospheric pressure = 1013 hectopascals
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nal Varia
(twice daily)

ospheric “tide”

variation approx 3 hPa

at 0400 hrs & 1600 hrs

- at 1000 hrs & 2200 hrs



(twice daily)

at 0400 hrs & 1600 hrs
at 1000 hrs & 2200 hrs




igh Pressure




did not rotate..

ach of the poles with a large be
around the equator i




d,
of Land and Water

3 air circulations in each




e of other forces, air
gh pressure to a Low press

Department of Atmospheric Sciences
University of Illinois at Urbana-Champaign




Coriolis Effect

path with path without
Coriolis Effect Coriolis Effect

In the Southern Hemisphere, air moving from a High to a Low
pressure is deflected to the left by the Coriolis effect



ather map joining places ©




clone — An area of low pre




ssure in centre
ulate clockwise (Southern Hemisphet
3ssociated with bad weather

Low pressure
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on surface

RESSURE SYSTEM (cyclone) develops where relatlve
ds from the Earth's surface.

sing air cools, clouds will begin to form. The instability
uce large vertical cumuliform clouds with associated ra
(such as cumulonimbus cloud).




General Weather Terms

Trough of Low Pressure “An area
of Low pressure extending into or
penetrating an area of High
pressure’

It is called a trough because the
atmospheric pressure over the
region is lower than its two adjacent
sides, in contrast to a ridge of high
pressure.

A trough usually contains one or
more Cold Fronts




— An area of high pressure \

1OE 120E 120E




Ssure in centre
late anti-clockwise (Southern Hemisphere)
1ssociated with good weather

High pressure




The air as
down fro

Sunny gl
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General Weather Terms

Ridge of High Pressure — “An

elongated area of High pressure
extending into or penetrating an
area of Low pressure”

The atmospheric pressure over such
a region is higher than its two
adjacent sides, figuratively similar to
the ridge of a high mountain.

The weather under a ridge of high
pressure is generally stable and fine.




e rising air spira

sure region sinking air spirals outward
ern hemisphere).




eral Weather Te

light, variable
centre of COL




eral Weather Ter

decreasing

ent — a measure of the rate of pressure
ospheric pressure with distance - <

ne isobars, the stronger
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Veteorology
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Mean Sea Level Pressure Prognosis O — i |
Issued: October 5, 2006 - Updated daily between 2pm and 3pm EST coldfront  warmfrent  treugh
All times Eastern Standard Time (EST) !
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ind Warnings

g wind warning 26 — 33 knots
> warning 34 — 47 knots
'm force warning 48 — 63 knots
ricane force warning 64+ knots

gusts of up to 40% greater than forecast

_ Amount of km/h] + 1 85 r
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Common Indicators

all in barometric * High humidity and
re increasing as storm

Je change in direction and approaches
ngth of wind Abnormal behavior of

clear atmosphere and life (birds, fish)

ellent visibility Frequent weather war _
ensive high cirrus cloud, broadcast by Coast Ra

rling in towards the storm Stations
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Sea and Land Breeze’s

Strong afternoon sea breeze

‘warm air

cool sea breeze

COOLER AIR FROM THE OCEAN
MOVES IN TC REPLACE IT
A A A A

= Passs S -\
daS/ - |land warmer

Sl o

- |
<= 4 THE LAND HEATS FASTER
THAN THE OCEAN AND
THE AIR ABOVE IT RISES

COOLER

cool
land breeze i b
; »

pressure

Low Specific Heat Capacity

Wea k n |g ht Ia N d b reeze (Temperature drops faster)
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SECURITE

HIGH SEAS WEATHER WARNING FOR METAREA 10
ISSUED BY THE AUSTRALIAN BUREAU OF
METEOROLOGY, BRISBANE 0133 UTC 10 March 2005

GALE WARNING FOR NORTH EASTERN AREA

SITUATION Severe Tropical Cyclone Ingrid, category 3 with central
pressure 975 hectopascals centred at 100000UTC near 13south 143 east,
over land. Recent movement west at 9 knots. Position good. Ingrid is
expected to weaken and move into the Gulf of Carpentaria later today.

AREA AFFECTED Within 50nm of the centre of the cyclone.

FORECAST Expect clockwise winds 34/40 knots. Very rough seas.
Moderate swells. Forecast position 101200UTC 13.3S 141.4E. Central
pressure 980 hPa. Forecast position 110000UTC 13.1S 139.8E. Central
pressure 970 hPa. Darwin Tropical Cyclone Warning will issue the next
warning for the Gulf of Carpentaria at 100700UTC.

REMARKS All ships in the area please send weather reports every three
hours. WEATHER BRISBANE
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than 125

125 - 169

170 - 224

Typical Events (Indicative ¢

Negligible house damage.
Damage to some crops, trees and ce
Craft may drag moorings.

Minor house damage.

Significant damage to signs, trees and car.
Heavy damage to some crops.

Risk of power failure.

Small craft may break moorings.

Some roof and structural damage.
Some caravans destroyed and blown awe
Power failure likely.

Significant roofing loss and structural o
Many caravans destroyed and blow
Dangerous airborne debris.
Widespread power failure.

Extremely dangerous witk




Wind direction?

Navigable Semi-Ci

It Is Important to ascertain
In which part of the
approaching Tropi
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to determine

course of aQ)n

Dangerous adrant

Non-Navigable Semi-Circle



AVOIDING ACTION TO TAKE Navigable Semicircle

1.Determine in which
quadrant the vessel is
situated:
Navigable semicircle?
Non-Navigable semicircle?
In Direct Path?

Observe the Wind Shift
as TRS approaches

Non-Navigable Semicircle
What is the Wind Shift doing — Veering or Backing?
VEERING (direction shifting clockwise) = Navigable Semicircle
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Non-Navigable




AVOIDING ACTION TO TAKE Navigable Semicircle

1.Determine in which
quadrant the vessel is
situated:
Navigable semicircle?
Non-Navigable semicircle?
In Direct Path?

Observe the Wind Shift
as TRS approaches

igable Semicircle
What is the Wind Shift doing — Veering or Backing?

BACKING (direction shifting anti-clockwise) = Non-Navigable
Semicircle
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AVOIDINGACTION To Take  NaVvigable Semicircle

1.Determine in which
quadrant the vessel is
situated:
Navigable semicircle?
Non-Navigable semicircle?
In Direct Path?

Observe the Wind Shift
as TRS approaches

Non-Navigable Semicircle
What is the Wind Shift doing — Veering or Backing?

STEADY (wind direction not shifting) = In Direct Path
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General Weather Terms

Storm Surge — a rise in sea level due to the effects of a

severe Low pressure system

—— Narmal high tide




General Weather Terms

rm Surge — a rise in sea level due to the effects of a
vere Low pressure system

1 17 it Storm Tide
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| 2 ﬂ Mormal High Tide

bdean Sea Level

FLUS WAVE HEIGHT

15 FT SURGE

MEAM SEA LEVEL
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