Chapter 17.3

NAVIGATION |

TIDES & CURRENTS

TIDES

Tides are the rise and fall of water due to the gravitational pull of moon and sun. Moon being closer to earth

exerts a greater pull. The Hydrographic Office publishes tide tables based on this astronomical and some other non-

«astronomical data. Local tides can generally be predicted with a high degree of accuracy from analysis of long-term

tidal records. However, one thing that tide tables cannct predict is the effect on tides of the day-to-day weather
changes and wind directions and velocities. :

Roughly twice a month the moon is in line with the sun, i.e., on new moon and full moon. Their combined
gravitational puli creates bigger tides. The high water is higher and low water is lower. These are known as the
SPRING TIDES. Similarly, twice a month, at half moon, the sun and moon are at right angle to each other. Here, they
work in different directions, producing smaller tides. The high tides are not so high and low tides not so low. These are
known as the NEAP TIDES.

The difference in the height between a consecutive HW and LW is the RANGE OF TIDE. The tide range on
the-Australian coastline varies from approximately 12 metres in the Kimberleys to about 0.7 metres in places such as
= Sydney and Fremantle. The range of spring tides is always greater than that of neap tides.

A rising tide, i.e., a tide flowing into harbours and rivers, is known as the FLOCD TIDE: A falling tide, i.e., a
tide going out, is known as the EBB TIDE. The horizontal flow of water when tide is flooding or ebbing is known as the:
TIDAL STREAM or TIDAL CURRENT. The Tidal Currents are strongest halfway between the times of HW and LW,
See figure 17.33 for additional ferminology on tides. J

“The UK Hydrographic Office offers free tidal prediction service for some 4000 perts around the world on its
website (see address on the last page of this book). This ‘EasyTide’ service provides tidal information for up to seven
days from the date of logging on.

-
THE EFFECT OF WEATHER ON TIDES

The effects of weather conditions on fides are not taken into account in Tide Tables, For example, a high
atmospheric pressure does not allow a tide to rise to its full extent, while a low pressure allows it to rise higher than
normal. Wind direction may alsc affect the height of tide. A strong onshore wind will tend to push more water onshore,
causing a higher tide than predicted. An offshore wind will result in a lower tide. Consequently, the tidal heights do not
always correspond exactly with the published predictions.

Coastal flooding caused by the onshore wind and low atmosphetic pressure In a sform is known as a STORM
SURGE. Slow moving storms of large diameter create higher storm surges. A storm surge may raise the sea level by
over a metre. (See also Storm Tide in Chapter 20)

&

DEPTHS PRINTED ON CHARTS & CLEARANCE UNDER BRIDGES
See Chapter 17.2
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CALCULATING HEIGHT OF TIDE BY RULE OF TWELFTHS

Tides change approximately every six hours in most places in the world. The heights of High Water and Low
Water are published in tide tables and newspapers, and broadcast on radio and teiewsmn There are numerous
methods of calculating the height of fide at any time between a HW and a LW,

One reasonably accurate method is the rule of twelfths. It is based on the assumption that tides rise and fali
with simple harmenic motion. That is, between one Slack Water (the time of change of tide at HW or LW) and the
next, the tide starts rising or falling slowly, runs strongly in the middle of the period and then slows down when
approaching the next slack water.

The rule assumes that the tide rises or falls each hour approximately in the proportions of 1-2-3-3-2-1.
The sum of these numbers is 12, In other words, the hourly rise or fail of tide is as follows:

Inthe 1sthour = 1/12th of the tide range
2nd hour = 2/12ths
3rd hour = 3/12ths
4th hour = 312ths
5th hour = 2/12ths
6th hour = 1/12ths

EXERCISE 27
At a certain porton a certam day, HW is 1.8 m at 0800 hours and LW is 0.6 m at 1200 hours. Find the height
of tide for every hour between HW and LW by the rule of twelfths

SOLUTION

HW at 0600 hours =18m

LW at 1200 hours =0.6m

Range =12m
1M2thof12m =01m; thus heighioftide at0700hours =1.7m
2M2thsof 1.2m=02m; thus heightoftide at0800hours =15m
3M2ths =0.3; ‘ 7 height of tide at0900 hours =1.2m
3/12ths again ... at 1000 hours =0.9m
2/12ths at1100 hours =0.7m
=0.6m

112ths at 1200 hours

CALCULATING HEIGHT OF TIDE BY FORM AH 130 (THE L-SHAPED GRAPH)

Instead of the Rule of Twelfths, the following graph, supplied in the Australian Tide Tables (published by the
~ Australian Hydrographic Office) can be used as shown. It is obviously 2 more accurate method, does not involve
calculations and can be retained as a record or for subsequent reuse.

EXERCISE 28

The tides at Cooktown this afternoon are as follows. Find the height of tide at 1800 hours by use of Form AH 130.
LW 1425 hrs 0.8m
HW 1930 hrs 1.9m

STEPS TO PLOTTING ON FORM AH 130 (Instructions for use printed on the form)

Mark the time of LW and HW on the time scale (Note: each division is 20 minutes)

Mark the height of LW & HW on the (There are two height scales. Use the larger one whenever possible)

Joln the two marks on the time scale with a line

Join the two marks on the height scale with a line

On the time scale, project a vertical line (up or down) from 1800 hours, to intersect the time line that you have
drawn.

6. From the above point of intersection, project lines to the tide curve, height line and the height scale, as shown.
The required height of tide shows up as 1.65 metres, (Waming: When reading the height of tide, be careful fo
read the right scale. There are fwo scales on the height section of the graph.)

RN

The above example applies equally in reverse. In other words, fo find out the time when the height of tide
would be 1.65 metres, reverse the order in which the lines with the arrows are drawn. ’
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KEEL CLEARANCE

EXERCISE 29
The charted depth at the entrance to a port is 1.0 m. The tides for the day are as follows: HW 2.2m. LW 0.6m. What
will be the under keel clearance for a yacht, drawing 1.5 metres at low water?

SCLUTION:

Depth of water = charted sounding + tidal level.
Here, the depth at LW = 1.0 + 0.6 = 1.6m
Therefore, under keel clearance = 1.6 - 1.5 =0.1m.

EXERCISE 30 : UNDER KEEL
Today's tides at a location are as follows: HW 2.3m LW 0.7m. A DC':;;ARANCE
vessel, with a draft of 1.2m, wishes to sail aver a drying height of \ '
0.8m at HW. What wiil be her under keel clearance?
Draft 1.2m

SCLUTION: —= _
The drying height of 0.8m means the outcrep is exposed 0.8m at HW2.3m ]
zero tide. In other words, it is a negative sounding. Chart datum ID'V'"Q height 0.9m
At HW, the scunding over the drying height =2.3-0.8 = 1.5m. /,,-—’
Therefore, under keel clearance =1.5~1.2 =0.3m.

Fxercise 30

AUSTRALIAN NATIONAL TIDE TABLES (ANTT)

In the Australian national Tide Tables,
published annually by the Hydrographer, the
Australian waterways are divided into Standard
and Secondary ports. The Standard ports are
inclividually- tabulated with their own daily
calendar of the times and heights of high and
low waters. The secondary ports, on the other
hand, are grouped around a nearest standard
port with similar fidal characteristics. The time
difference for the high and low waters for the
, secondary ports are shown in relation to that
" standard port.

Two high waters (HW) and two low
waters (LW) occur in most parts of the world
each day. This sequence is known as SEMI-
DIURNAL TIDES.

There are exceptions due to
geographical, topographical and atmospheric
peculiarities, which result in there being only one
tidal cycle per day. This sequence is known as
DIURNAL TIDES.

A .third common category is known as
MIXED TIDES. Their cycles are a combination
of the other two. They usually consist of two
unequal high waters and two unequal low waters
each day. However, the classification in the
Australian Tide Tables is limited to
Predorminantly Diurnal and Predominantly Semi-
diurnal.

TIDES AROUND AUSTRALIA

@] piurnal

KNS\ Semi-diurnal
] Mixed

Fig 17.52




An_extract of °
PREDOMINANTLY SEMI-DIURNAL STANDARD PORT OF SYDNEY

Time difference from UTC -
{Greenwicit Time in UK) The exact position : Local Standard Time
You may ignore it. of lide {add daylight saving

where applicable)

AUSTRALIA, EAST [COAST - SYDNEY (FORT DENISON])

LAY 33°51"8 LONG 15914’ E
TIME ZONE 1000 TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR XXXX
IANUARY . FEBRUARY MARCH APAIL
T m Time m Tima m Tis  m Time m Time m Teme m Tima m
180 116 0% 3¢ 1 RE w160 o8 15% a1 1600 &8 14 16 oz O
WE 1813 12 TH (715 12 SA 4334 04 6U 1902 fd 8L 856 13 MO D (6 WE fdig ™ 1330 0
B0 05 268 06 24 12 1620 1961 1)
2% AT %R M 2% BT MR B 2 Wk w178 % 29 17 88 0
™ B0 12 FA {020 1.2 8U 1408 04 MO {38 04 MO 334 04 ™o {323 02 TH 1348 . FA 1408 0.
w57 od 1668 18 1861 15 B3 14 1530 18 2000 033 1.
Jum oo qgum e 3om 1B 34w 1B W 8GR w18 @
MOfE 04 GA 1016 93 MO 1430 03 T 438 01 U 1404 04 WE M05 02 FR 1418 04 SA M7 04
[LTUIT] 2082 14 D 0 18 2008 14 e 17 _@ w3 2046 1.
Full /" New
Moan Moon Port Number — 60370
Fig 17.53
Sorme of the i . .
PREDOMINANTLY SEMI-DIURNAL  Notethe difference in these headings
o — —  fromthe predominantly diurnal group of
SECONDARY PORTS ports betow, (It is relevant only when
GROUPED AROUND SYDNEY-. selecting the right conversion form below)
' S
PORT . PORTNAME TIME DIFFERENCES MWLA’D
N.NO ) MHW MLW  MHWS MHWN MSL MLWN™ MLWS
(Zane -1000)
s SYDNEY Gsdardpory LS 13 09 05 03
0320  GOSFORD 0.8 05 04 03 0.1
60325  ETTALONG 09 08 05 0.2 0.l .
60330  LITTLE PATONGA L6 13 09 0.5 03 -
60340  FIITWATER #0016 +0015 L6 13 09 04 02
0360  CAMPCOVE 0003 -0003 16 13 09 0.5 03
60390  BOTANYBAY / 022 <0023 15 13 09 0.5 03
f e
HW & LW time difference from Sydney in hrs & min, LAT = Lowest Astronomical Tide
e.g., Botany Bay HW occurs 22 min & LW 23 min after MHSW = Mean HW Spring
Sydney (Blank spaces indicate time not calculated MHWN = Mean HW Neap
owing to insufficent observations) MSL = Mean Sea Level -
MLWN = Mean LW Neap
MHW = Mean HW
MLW = Mean LW
MLWS = Mean LW Spring

Fig 17.54
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AUSTRALIA, TASMANIA (SOUTH-EAST COAST) - HOBART (——I
LAT 42°63' S LONG 147°20' E (PREDOMINANTLY DIURNALY}
TIME ZONE -1000 TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR xxxx
JANUARY EEHRUARY MARCH APRIL
Time m Tme m Time m Tme m Tima m Time m Time m T
AR RN R ERE R EE R ]
2206 13 HE R 2201 {3 8z 21 12 !15 AL :539 P o™ 132? H
2 %5 s 17 % &8 2% 17 W o8 2 R o 17 WM 0 o 2%4% 17y
THogo0é 13 FN {900 13 SU M0 13 MO 2003 14 MO {80 14 TV 163 15 TH 254 {0 FR M0 1l
2y 13 20 12 B 12 68 12 ] 6 1]
3TN s 18 B 48 3 % o 18 3% 1 3 W8 4 1B OW 19 3 2o 1718
FA 206 12 SA IG53 13 MO 2920 13 TU 137 08 T 2009 14 WE 1353 08 T 137 1) BA 1M
258 13 246 1. O 2088 14 2008 14 5 2085
NOTE: THE DIFFERENCE BETWEEN THE PREDOMINANTLY
DIURNAL & SEMI-DIURNAL PORTS IS NOT EVIDENT TO LAYPERSONS

Fig 17.55: EXTRACT FROM ANTT PART I - PREDICTIONS FOR STANDARD PORTS

Some of the
PREDOMINANTLY DIURNAL . . X
et S L A Note the difference in terminclogy
SECONDARY PORTS GROUPED from the table above (It helps in
AROUND HOBART selecting the correct form below)
F e
PORT PCRTNAME TIMEDIFFERENCES  TIDAI/LEVELS (in metres; o LAT)
No. MHW MLW MHHW MLHW MSL MHLW MLLW
(Zone -1000)
size  HOBART {standard port) 15 w08 07 02
&II0  SWANL 0043 40043 14 13 038 03 02
6I120 EDDYSTONE POINT 0009 40005 13 08 1] 0.5 00
6170 SPRING BAY 0011 0008 13 L H 02 0.7 02
MHLW = Mean Higher LW WMHHW = Mean Higher HW
MLLW = Mean Lower LW MLHW = Mean Lower HW

Fig 17.56: EXTRACT FROM ANTT PART I -
SECONDARY PORTS TIME DIFFERENCES & TIDE LEVELS

In order to deduce the times and heights of tides at a secondary port, one of the feilowing forms is used. One

form is for semi-diurnal and the other for diurnal ports. Matching the terminology on the form with that of the

secondary port identifies the correct form.

The procedure for making entries in the two forms is identical. Only some of the terminology is different. The
boxes or entries in both forms are similarly numbered or jtemised.



TABLE FOR FINDING TIMES & HEIGHTS:
OF TIDES AT PREDOMINANTLY
SEMI-DIURNAL SECONDARY PORTS

Choite of wrong tabte is not
possible because these
values are available only

for semi-diurnal ports

P
1} Tiine DHoight  [9MSL]  4Higwefsy/ | SiLevels Range
Standard HW LW HW LW | MBWS " MLWS | MHWS-MLWS
Port
Data Extrdct these Yalues fro| Exiract these valfies from
the “ptandard port™ pag the “se+ndary pert” page "minus”
V. "minus” | Extract LAT Correction from the
6)=LAT correction ] "Table of Tide Levels” below
(remember to add if
7) Prodicted Helght o - subtracting a minus value}
adjusted 10 LAT - HW - LAT
~ LW - LAT
8) Predicted Height-MSL
7-3) €~ item7 - item
9) Time dill IOMSLE 1D Levels 12)Levels Runge
Secondary | HwW LW MHWS MLWS | MHWSMLWS
Data '9;:;;'596 pndary pgrt” See "sedondary pprt” page "min]us"
13)Range Ratio
14) Cnlculntions (8+13) AL
em 8 x itemn 13 item 12 divided
by item &
Secondary 15) Time {(1+9) 16) Helght (10+14)
Port
results B
Fig 17.57 -

TABLE FOR FINDING TIMES & HEIGHTS OF TIDES AT
PREPOMINANTLY DIURNAL SECONDARY PORTS

Different terminology

Erom the above form
. 1} Time 2) Heiglt 3) MSL 4) Ley 5)Levels Range
_standard | HW LW HW LW MHHW "MLLW | MHHW-MLLW
4% Port
Data
6)<LAT correction
Ty Predicted Helght
adjusted to LAT
8) Predicled Height-MSL
-3
Secondary | ). me dHff 10)MSL| 1) Levels | I2)Levels Range
Port 2l LW MHHW MLLW | MHHW-MLLW
Data
13)Range Ratio
14) Caleulntions (8*£3) {125
15} Time (149) 16} Height (10+ 14)
Secondary
Port
results
Fig 17.58
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EXERCISE 29
Find the times and heights of high water and low water at Pittwater (60340) on Sunday, 1 March, year xxxx.

Standard D Time 2) Height HMSL|  4)Levels S)Levels Range
Port HW LW HW LW MHWS MLWS | MHWS-MLWS
Data

0622 | 1302 1.6 0.4 0.9 1.5 0.3 1.2
(SYDNEY)[ 1858 13
16 March
6)-LAT cotrectton 0.0
7} Predicted Height 16 0.4
adjusted to LAT 1.3 EXER.CI§E 29
he semi-diurnal form is used
8) Predicted Holght-MSL 07 |05 s its terminology matches
149) 04 ith that of the Pittwater page.
Secondary | 0y Fime aiir WMSL] 1D Levels | 12)Levels Rango
gort HW LW MHWS MLWS | MHWS-MLWS
ala
(FITT- | +16m | +15m 09 | 16 |02 1.4
| WATER)
13)Range Ratio
0.82 ,
14} Calculntlons {8+13) 0.47 .58 (12+5)
117
15) Time (149} | 16) Height{i0+14)
Secondary ; . .
Port Hence, Tides at Pittwater:
pesults 0838 | 1317 172 | 0.32 |HWat0638=1.72m
1914 1.37 LW at 1317 = 0.32m
HW at 1914=1.37m
{Add 1 hour if daylight saving applicable)
{There are only 3 tides on this day)
Fig 17.59

The following table, which is included in the Tide Tables, is required only for the LAT values. All other entries in the
above form are exfracted from either the Standard Port or the Secondary Port page.

TABLE I- TIDAL %EVEL? ;&T STANDARD PORTS
sample
PART 1: PREDOMINANTLY DIURNAL TIDES

PORT HAT MHHW MLHW MSL MHLW MLLW LAT
Hobart 2.1 L9 14 13 12 07 05
Honiara 1o 038 67 04 01 00 02
Ince Point 3.7 29 22 18 13 06 00
Karumba 42 32 28 L5 03 -01 05

TABLEI- TIDAL LEVELS AT STANDARD PORTS
(A sample)
PART 2: PREDOMINANTLY SEMI-DIURNAL TiDES

PORT HAT MHWS MHWN MSL MLWN MLWS LAT
Syduey 21 1.6 13 1.0 0.6 03 00
Thevenand 1. 2.8 24 18 1.5 1.2 06 00
Towngville 38 28 19 1.6 ] 05 02 .
Westernport 33 29 24 1.7 10 06 00

Fig 17.60 & 17.61: EXTRACT FROM ANTT
SUPPLEMENTARY TABLES — TABLEI



TIDAL STREAMS

The direction and strength of tical streams is included in Tide Tables where necessary. Vessels in Torres
Strait, for example, may be set by tidal streams of up to 8 knots. The following is an extract of the tidal streams
information contained in the Australian National Tide Tables.

Direction 2so°(say, Westerly),

Max. X
ax. rate 4.7 knots Time of lack or stllwater Max, strength of tidal
Direction 080° (say, EaTerly), {Time of change of tide) hset::raene‘lr: xgug:‘lzyll‘l;la;m?

Max. rate 1.8 knofs

AUSTRALIA, TORRES §TRAIT — HAMMONR'ROCK LIGHTHOUSE

v TAL STREAM PREDICTIONSARATES IN KNOTS)
POSITIVE () DIREGTION 080° NEGATIVE (- ) DIRECTION 260°

JuLy oUsT SEPTEMBER

Stack Maxim Slack Maximum Black  Muxkrium Bk  Marimum

Time Time R?: Tithe Time Rate Tune Tins Hate Ters Tims Psle

18 0291 0435 1.4

0201 1, . 0 o4 19 o .

1B oz g a7l | om0 o <3| 18 M e 4 3 B U 4
WE 1222 1508 2.8 FA 1441 1733 2.7 8A HX U 49 MO jas 1144 83
1603 2113 3.3 2036 2338 <25 03 HM 42 04 B 32
o3 00 22 0255 0B07 1.4 0N 0 30 a7 :
WEEd dmma BREG @G
e e 98 1611 1802 29 1 i w3

‘ 2108 '

Fig 17.62

TORRES STRAIT

From the fidal point of view, Tones Strait is probably the most complex area In Australia. Its narrow and
shallow channels connect two oceans with different mean sea levels caused by the general oceanic circuiation
patterms. This differesce introduces a westward equalising current, In addition, tidal regimes on both sides of the Strait
are completely different - diurnal tides to the west, and semi-diumal to the east. ’

The confrast In regimes is caused by the difference of semi-diumal components of tide at either entrance,
diurnal part being generally uniform in the area. At some phases of the moon it can be high water at one entrance
when it is low water at the other. In consequence, marked differences between the levels at the entrances occur
resulting in strong tidal streams. While the tides may have a large diurnal component (especially at the: wastern
entrance), the tidal streams are predominantly semi-diurnal.

Throughout the Prince of Wales Channel and its approaches, from Twin Island in the east to a few miles west of
Goods lsland, the streams flow at the times predicted for Hammond Rock (see extract). The rates diminish as the
channel becomes less restricted and at its western entrance are only about 30% of those predicted at Hammond
Rock. At Booby Island the rates are comparatively weak and the streams are of different character.

I the vicinity of Hervey Rock and Saddls Island the streams commence and reach their maximum rates about 30
minutes earlier than Hammond Rock, but in these more open waters the rates are comparatively weak. In
the streams commence and reach their maximum rates about 40 minutes later than at Hammond Rock and,
except for the more restricted parts of the strait, their rates do not exceed 30% of those at Hammond Rock.

It has to be remembered however, that tidal stream predictions for Hammond Rock do not include any non-
tidal flows, like the equalising current mentioned above or currents caused by meteorological influences. In addition,
the EI Nino Southern Ocean Oscillation can cause a drop of sea level of about 0.5m on the eastern side of the Strait
in a very short time. The resultant changes to the water levels in the Strait, and to the current and stream direction
and rates are impossible to predict.
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{Tidal streams for these ports are shown in a graphical form, and the rales are empirical rather than predicted.)

SYDNEY & BROOME
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AUSTRALIA-—NORTH WEST COAST—BROOME.
Lat. t8°00°'S. Long. 122°13'E.

High Water

Betore High Water : After High Water

/ / 1hoﬂ / /
i ' /B
/| //

\j'a N mmﬁj / /

Tidal Streams were measured by current meler af inlervals of 5 fael of depth.
e+ Spring Tvdes Velocities shown are the mean of six readings laken from the surface o 30 feet.
p Fides

""""" hd Variation from the mexn is very small and in no case exceeding .25 knol.
Neap Tide directions and velocities are shown anly where they differ greatly from springs.
In ail other cases the direction of the neap tides is the same, and yelocities generally 50%,

tess than springs.

Fig 17.65



OCEAN CURRENTS
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Fig 17.66
SEA SURFACE CURRENTS IN AUSTRALIAN WATERS
(March April May)

, Ocean currents should not be confused with tidal streams. They are large-scale movements of water in
oceans, resulting from a combination of the rotation of the earth, wind, geography of landmasses and differing water
saliniies and femperatures. The direction and strength of ocean currents are seasonal in nature.

Islands and reefs usually distort and accelerate the flow of currents in their surroundings, occasionally forming
eddies on the lee side setting back towards the obstructlon.

OCEANS IN SOUTHERN HEMISPHERE: SE trade winds near the equator and sirong persistent westerlies
in the ‘roaring forties’ (discussed in Chapter 20) create an anti-clockwise water circulation {or gyre). This results in
refatively strong S'ly currents on the westem boundaries (east coast) and weaker N'ly currents oh the eastern
boundaries (west coast) of oceans in the southern hemisphere.

AUSTRALIA: In the southern Indian Ocean, westerly ‘roaring fortles’ bring water to the southwest of Australia,
where it splits: ene branch flowing N in & current known as the West Australian Current, while the other continues east
across the Australian Bight and down the west coast of Tasmania where it is known the Zeehan Gurrent. In winter, it
rounds southern Tasmania and moves up the E coast towards the Freycinet Peninsula, where it joins the remaining
influence of the East Australian Current and diverts into the Tasman Sea. In summer, the Zeehan and the East
Australian Currents converge off southern Tasmania and move into the Southern Ocean.

The West Australian Current brings relatively cool waters to the Western Australian coast, contributing to the
formation of fog and low stratus clouds over the region.

...continued next page
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SEA SURFACE CURRENTS IN AUSTRALIAN WATERS
(June July August}

...continued from previous page

Unlike other regions, waters off WA also experience a warm southward flow of water from the tropics. Known
as the Leeuwin Current, it is stronger in winter when the opposing southerly winds are weaker. It can reach speeds of
3 knots, but 1 to 2 knofs Is more typical. It raises the water temperature by some 4° along the western continental
shelf and flows eastwards in the Great Australian Bight. Being meandering in nature (forming large loops} its influence
extends up to 200 miles offshore.

Leeuwin Current is driven by the north-south sea level gradient along the WA coast, which is influenced by
the E! Nino/Southern Oscillation (ENSO) discussed in Chapter 20. The ENSC affects the flow of warm equatorial
water from the Pacific Ocean through the Indonesian islands intc the NE Indian Ocean, thus influencing the strength
of the Leeuwin Current.

Closer along the WA coast (inshore of Leeuwin Current), currents tend to be more influenced by winds, and
so change direction seasonally. During summer months, winds blowing predominantly from the south cause north-
sstting currents. During winter months the south-setting Leeuwin current causes coastal currents to flow south.

Onshorefoffshore currents (eddies) associated with the larger current meanders can also reach 2 knots. One
of these is the Capes Curent, which flows northwards during summer months from Cape Leeuwin past Cape
Naturaliste and on beyond Rotinest island.

On the E coast, the East Australian Currenf commences at around 20°S (1°8 of Townsville’s latitude) in
summer and 22°S (1S of Mackay’s latitude) in winter. It runs S as a narrow stream varying between 20 to 60 miles in
width with its strongest flow along the 100 fathom (200 metre) contour. While its eastern houndary is ill-defined, its
western boundary is fairly consistent especially in the latitude range of about 3° either side of Brisbane (27%4°S). On
its E flank the current turns gradually eastward at about 30°S in winter and around 35°S in summer. However, the
western flank lies close inshore and fiows S throughout the year all the way down the mainland, occasionally forming
or encountering eddies in bays along the way.

The average rate of the East Australian Current varles with latitude and season. At latitude 29°S, the rate is

usually between 1% and 2 knots in summer and 1% knots in winter.
...continued next page
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Fig 17.68
SEA SURFACE CURRENTS IN AUSTRALIAN WATERS
(September October November)

...continued from previous page

Currents eadt of the Great Barrier Reef are generally of low consistency and variable in direction, flowing at
around % knots between December and February and around 1 knot at other times. However, an exceptional 4’4 knot
SSE has been was reported in the vicinity of Grafton Passage.

In the Torres Stralt the current generally conforms to the predominant wind direction. From December to
March (NW monsocn) the current sets between E and SE at about % knots. From April to November the set is
Westerly and a little stronger. ‘

In the Gulf of Papua, the non-fidal component of the flow of water follows the curvature of the coast, setting E
during the NW monsoon at about 1 knot. Between May and November, it sets W at about 2 knots

Inside the Great Barrier Reef the direction of the flow is determined mainly by the NW monsoon or the Trade
Wind. North of 21°S the set is largely SE in summer (NW monsoon), becoming variable in the transifional months of
March and November, and then NW during the winter (SE Trade Winds). South of 21°S the current generally flows in
the opposite direction to the prevailing wind. The average rate of set is less than 1 knot. However, a persistent E wind
may cause a considerable amount of water to enter the area, which may raise the water level as well as alter the

direction and the speed of the flow.

NOTE: The only way to establish with certainty the effect of currents (and tides) on a vessel is by regular
position fixing and tracking. ‘
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TIDE TABLES EXTRACT
(The following tables and forms are required for answering questions

on tide calcuiations at the end of this chapter)

TABLE 1 - TIDAL LEVELS AT STANDARD PORTS

(AUTHOR'S NOTE: This table is required only for extracting "LAT" values)
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AUSTRALIA, WEST COAST - GERALDTON

LONG 114°35’ E
TIMES AND HEIGHTS OF HIGH AND LOW WATERS

LAT 28°47' 3

YEAR XXXX

TME 2ONE 080

OCTOBER NOVEMBER DECEMBER

SEPTEMBER

Time

T
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AUSTRALIA, TASMANIA (SOUTH-EAST COAST) - HOBART

LONG 147°20" E

LAT 42°53' S
" TIMES AND HEIGHTS OF HiGH AND LOW WATERS
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AUSTRALIA, TASMANIA (NORTH COAST) - DEVONPORT (MEFIS.EY RIVER)

LONG 146°22"E

LAT 41°11"S
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Chapter 17.3: Navigation - Tides & Currents

SECONDARY PORTS
TIME DIFFERENCES & TIDAL LEVELS

PORT PORTNAME TIME DIFFERENCES ~ TIDAL LEVELS (in metres, related to LAT)
~ No. MHW MLW  MHWS MHWN MSL MLWN MLWS
(Zone -1600)
6370  SYDNEY (stapdard part) 1.5 13 09 0.5 03
0320  GOSFORD : 0.8 05 04 03 0.1
60325  ETTALONG 09 08 05 02 0.1
60330  LITTLE PATONGA 1.6 13 08 035 03
60340 PFITTWATER +0016  +0015 L6 i3 09 04 02
60360 CAMPCOVE ' 0003  -DDO3 1.6 13 0.9 0.5 03
60350  BOTANY BAY 0022 +0023 L5 i3 09 0.5 03
60400  PORT HACKING L5 13 0y 0.5 03
60440  JERVIS BAY LS 13 09 0.6 03
60460 ULLADULLA HARBOUR 14 i2 08 04 02
60470  BATEMANS BAY. 15 12 09 0.5 03
60480 MORUYA L3 11 03 0.3 03
6930  DEVONPORT (standnrd port) 32 25 20 L0 08
60630  WINTER COVE 0020 0020
60650 GREAT GLENNIEL 0010 0010 22 20 12 04 02
60530  SURPRISE BAY 0015 0014 L5 09 08 0.7 0.1
60840  GRASSY . 0003 0017 1.5 09 08 08 01
60870  STACKL +010%  +0102 2.0 18 1.0 03 ol
60930 WATERHOUSEL 0025 0025
61010 PRESERVATIONL 0040 0040
61020 GOOSEL 0025 0025
61030  BIGRIVER COVE" 0027 o7 b 24 L6 0.8 05
61060 ROYDONL 0025 0025
61090 LADY BARRONHI. 0055 0055 16 14 09 0.5 03
60950 GEORGETOWN {standard port) 11 29 ) 09 0.7
60970  LAUNCESTON 40100  +0104 39 37 24 11 09

Fig 17,77: AUSTRALIAN NATIONAL TIDE TABLES — PART III



PORT PORT NAME TIME DIFFERENCES TIDAL LEVELS (in matres, relatad o LAT)

No, MHW MLW MHHW MLEW MSL MHLW MLLW
{Zooe -1000)
6120 HOBART {standard port) 135 10 0B 07 02
61110  SWANL H043  +0043 14 13 134 03 02
61120 EDDYSTONE POINT 5009 40005 13 03 06 0.5 0.0
61170 SPRING BAY ) 0011 +0005 1.3 0.8 0.7 0.7 02
S1180 PIRATESBAY 0016 0005 1.1 05 0.5 0.5 40
61200  PARSONS BAY 0010  +0001 12 03 0.6 0.5 00
61210 IMPRESSION BAY 40007  +0005 I3 08 0.6 05 0.0
81270 MAATSUYKERL «0031 +0025 12 o7 048 05 0.0
61280 BRAMBLECOVE (1] 07 05 03 a2
61300 CAPESORELL PILOTB 1.0 0.8 06 03 0l
61320 PIEMANER. 1.1 0.8 0.6 0.4 0.2
61410  PORTLAND {standard port) 1.0 ‘08 06 04 02

61360  PORT CAMPBELL 0012 0003 11 02 06 05 o2
61330 WARRNAMBOOL 0007 0005 0y 0s 0s 05 0.

(Zone 0930}
61600  ADELAIDE OUTER Hr. (standard port) 24 13 13 13 03
: 61520  BMUBAY o084 12 or 05 05 00
h 61530  KINGSCOTE 0056 0059 14 03 0.7 0.6 09
61540  AMERICANR, ome -0 14 00 08 0.6 02
61550  HOGBAY D047 0046 14 10 08 0.6 02
61551  CAPEJERVIS amg om2 11 07 06 04 DO

61520  SECOND VALLEY -0008 0005 1.7 L8 1.0 09 03
61330  PORT NOARLUNGA D010 0010 19 11 Ll - L1 03

61590  BRIGHTON 0005 0000 20 12 1 11 03

g 61650  ARDROSSAN 0002 -0003 29 L6 16 16 04
616710 PORT VINCENT 0030 0030 22 12 L1 10 00

61680 WOOLBAY 27 19 19 19 11

61690  EDITHBURGH 0030 o028 20 L1 1) 1.1 03

61610  ADELAIDE INNER Hr. (standard port) 24 14 14 14 01

§1780 WALLAROO (standard port) 17 14 Lo 05 03
61740  PONDALOWIE BAY 1.0 0.7 05 04 01
61710  CAPEELIZABETH [ 11 08 06 02
61790  PORT BROUGHTON 16 13 10 0.7 04
61360 ARNOBAY ' M4 DY 16 Ll 0 0.6 0.1

Fig 17.78 AUSTRALIAN NATIONAL TIDE TABLES, PART IIi -
TIME DIFFERENCE & TIDE LEVELS
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Chapter 17.3: Navigation - Tides & Currents

1Y Time 2) Height 3) MSL 4) Leveis 5)Levels Range
Standard HW LW HW LW MHWS MLWS | MHWS-MLWS
Port )
Pata
6)=LAT correction
7) Predicted Height
adjusted 10 LAT
8) Predicted Height-MSL
(7-3)
9 Time il 10y MSL 11} Levels I2)Levels Range
S;f)gt"dafv HW LW MHWS MLWS | MHWS-MLWS
Data
13)Range Ratio
" 14) Calculations (8*13) (12:5)
15) Time (1+9) 16) Height (10+14)
Secondary
Port
resuilts
1) Time 2) Heighu 3) MSL 4) Leveis 5)Levels Range
Standard HW LW HW LW MHHW MLLW | MHHW-MLLW
Port
Data
®-LAT correction
7) Predicted Height
adjusted to LATF
8) Predicted Helght-MSL
(7-3)
9) Time diff 10) MSL 11) Levels 12)Levels Range
Sgggtﬂdﬂfv HW LW MHHW MLLW | MHHW-MLLW
Data )
13)Range Ratio
14) Calculations (B+13} (12+5)
15) Time (1+9 16) Height (10+14))
Secondary
Port
results
Fig 17.79 (A & B)
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