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Tonight's Moderators

Jill Blunsom Delma Dunoon

Some Reminders
Questions

> Main Channel is “Chat”

o Please use the Everyone OR Organisers,
The presenters channel is NOT monitored

? Question Breaks
o Limit video / mic (we will mute you)

Coastal
Races/cruises not usually longer than 3 days

Get as much weather info before-hand as possible

Forecast for 3 days very reliable-Update when possible

Will you have reliable internet access at sea for entire voyage? eg.
Sydney-Hobart

Internet capability ashore vs. offshore

Semi-fatigue can arise: pre-plan as much as possible
* Weather Preview — for example:

Prognosis Maps

Wind forecasts

Tides

Currents (eg. East Australian Current)
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Recap — The Weather Map

* Map Features
* Features and Wind

* Troughs

Highs and Lows

-
Wind Direction - Southern
Hemisphere
« High: Wind Anti-Clockwise and
outward 15 degrees from
isobars. <O= b ~®»
* Low — Low Pressure System. o7
Wind: Clockwise and inward
15 degrees from isobars. *—
Write these down for later on.... \
Features
Warm front
Troughs
Queensland
ridge
Sth NZ barrier
ridge making
‘land of the
long white
cloud’
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Poll -1

B What is wind
°
direction at B?
@
S
oA oC
10
Poll - 2
B What is wind
°
direction at C?
@
—
o A oC
11
Poll -3
Be Is wind
strength
e stronger at A
— or B?
oA oC
12
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Polls —
1,2&3

Wind direction
and strength

13

oA oC

Polls —
1&2

Wind direction
at B is SE

Wind direction
at Cis NW

14

B @

Poll -3

Wind strength
is stronger at B
even though

isobar spacing

¢

issame as A

15
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Troughs

Hot moves poleward

Cold moves equatorward
Cold & hot airmasses
collide forcing upward
motion. Cloud, rain,
usually misty. Wind
change. More can be read
from wind arrows.
Shallow system prevents
distinct weathermap

16

Troughs
Ribbon of low
pressure. Trough
as river of warm
moist air. Heat
seeks cold. One
side warmer

17

Alternatives (Contingencies)
Climate Factors

Racing or Cruising-consider return
First time? Start small
Crew experience

18
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Climate
Factors

19

Typical Spring

20

Typical Summer ?

A-High
B-Low on the

\ Monsoonal
Trough
C-Westerlies

21
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Typical Autumn

22

Typical Winter

A
\ ~ A-High
B-SE Trades
C \ B C-Westerlies

23

Prognosis Maps
* 4 day BoM MSLP Prognosis
* Find via BoM website:

http://www.bom.gov.au/

* Also a useful tool for
evaluating weather Stability

* Covered Module 1

24
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http://www.bom.gov.au/

Wind Forecasts
* BoM MetEye & Wind vector and
Interactive Weather and Wave forecasts

¢ How does it correlate to the MSLP
prognosis?

* Find via BoM website:

Direct links: Construct your own
directory to avoid un-necessary pages.

http://www.bom.gov.au/australia/meteye/

http://www.bom.gov.au/
http://www.bom.gov.au/marine/wind.shtm|

httE://www.bom.Eov.au/australia/charts/viewer/indexshtml

26

27
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http://www.bom.gov.au/
http://www.bom.gov.au/marine/wind.shtml
http://www.bom.gov.au/marine/wind.shtml
http://www.bom.gov.au/australia/charts/viewer/index.shtml

28

29

30
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¢mmmn upper atmosphere

34

35

Fronts on a computer drawn weather map

36
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N

Aust times eg AEST

3 hourly 3 days or
6hr 7 days or both

After any selection
change must press
Refresh View

37

38

Upper
atmosphere
example

39
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Change of Date - Module 3

Short Break

41

42
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BOM SEA
TEMPERATURE
& CURRENTS

43

44

45
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46

47

Questions ?
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Friction on Coastal Gradient
Winds and Local Coastal Winds

Coastal Divergence/Convergence from Friction
Local Coastal Circulations:

e QOcean/Coastal Seabreeze

e Land Breeze

* Katabatic Winds

49

Wind Convergence / Divergence

When wind is slowed, it veers (goes
clockwise) in southern hemisphere

50

Convergence = more wind

This example southerly on NSW coast - converging winds also
often result in air pushed up

- convective clouds, inshore RH shift. i.e. 2-3 mile wide

convergence zone

/ Rule of Thumb S hemisphere:
Back to wind, land on LHS —
converging wind

Wind slows and veers over land -
more friction.

51
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Divergence = less wind

i.e. 1-2 mile wide divergence zone
/ But note for this example - NE

seabreeze often takes over
Rule of Thumb S hemisphere:
Back to wind, land on RHS -
diverging wind.
Wind slows and veers over land -
more friction

52

Wind blowing from land (subject to friction)
A - when blows further out over water, friction
less and speed increases, wind backs.

Harbour approach - should pay on STBD Tack

53

Ocean Seabreeze

A shallow (~1000m thick) circulation
set up by temp. differences between
land and sea

Important in light gradient winds.
Can be up to ~20-25 knots

* Recognise the possible areas
* Look for signs of formation

* Breeze starts close to coast and
moves seaward

54
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Sea Breeze Front

55

Ocean Seabreeze

56

Sea Breeze
Strategy

57
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58

Seabreeze - Landbreeze

Tactical importance of forecast
and weather map

Cloud identification

Topography and gradient wind

Assists in identifying the most
likely areas. i.e. sand areas,
grasslands, sparse hills gain or
lose temperature more than
green forested areas

59

* Cold air circulation (~100
meters thick), very light
regime

¢ Starts close to shore (~1
nautical mile) late
evening/early morning.

e Gradually moves outwards
(some places to ~12

nautical miles).

- Fades by ~9am Landbreeze

60
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Similar to a land breeze

Wind from cold dense air that
runs downbhill

Dissipates by ~2 nautical miles
offshore

Smooth and long down slope
enhances strength

Most famous are the Mistral, Katabatic

Bora and Antarctic mountain R
winds (dOWnslope) winds

61

Katabatics

Example of
katabatic
process,
albeit small
Gordon River
West Coast

Tasmania

62

Katabatics

Could be a
katabatic?

63
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Katabatics

Could be a
katabatic?

64

Katabatics River Derwent - Valley

65

Katabatics

* River — Valley — Primary indicator of
katabatic potential - i.e. Derwent (Tas),
Yarra (Vic), Tweed (Qld)

Other consideration with rivers is the outflow

o Temperature differences/Inversion/high
pressure

o Turbulent mixing

o Differences with currents, waves, light
winds

Check rainfall

66
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Katabatics -
To take advantage of a katabatic or landbreeze:

* Know the topography — valleys, smooth slopes from
hilly terrain

* Beinthe right place 1am to 9am, & less than 2
nautical miles from shore

* The sky must have been and be clear

* Gradient wind is preferably light

67

68

Katabatic possibility?

69
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Questions ?

Routing Software

* Use of GRIB (Gridded Binary) files overlaid on electronic
charts, i.e.

. Maxsea
*  Expedition
* PredictWind-Weather & maps, Predict Wind Offshore, Predict Wind
Routing
* Quick demo - GRIB file overlay on navigation
software/plotter

* Download pre-race ashore and update during race as
internet connection(s) allow

71

PredictWind

72
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73

74

75
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76

77

78
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79

80

81
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Zygrib Free grib file viewer
World wide grib file from NOAA and
Meteoblue

Waves from FNMOC
http://www.zygrib.org/

82
You can choose the size of the
file to download
83
84
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CAPE (convective available potential energy)

85

Significant Wave Height

86

Questions ?
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Reminders

© Ocean Racing Club of Victoria (ORCV)
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Some Reminders
Questions

o Main Channel is “Chat”

o Please use the Everyone OR Organisers, The
presenters channel is NOT monitored

o ? Question Breaks

o Limit video / mic (we will mute you)

Tides

 Tidal predictions
* Find via BoM website:
http://www.bom.gov.au/

* Bass Strait tidal model (ORCV
Yearbook)

* Port Phillip Heads — Streams also

http://www.bom.gov.au/australia/tides,
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http://www.bom.gov.au/
http://www.bom.gov.au/australia/tides/

BOM Sea
Temp &
Currents

© Ocean Racing Club of Victoria (ORCV)




Note vector in map

centre for current
scale

Currents and sea temperatures

IMOS — Integrated Marine Observing System
http://www.imos.org.au

http://oceancurrent.imos.org.au/

This example East Australian Current

IMOS South East Australia

© Ocean Racing Club of Victoria (ORCV)



http://www.imos.org.au/
http://oceancurrent.imos.org.au/

IMOS NE

Australia
10
Tidal Gates
Notecurrent@
11
Tidal
Gates
12
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Tidal Gates

13

Tides & Models HW +1

Refer to notes
‘B pages for how to
use these vector
diagrams
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Bathymetry

16
Navionics
Chart = Navionics
Map = No Overlay

17
Navionics
Chart = SonarChart
Map = Terrain

-
18
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Navionics

Chart = Navionics
Map = No Overlay

-
19
Navionics
Chart = SonarChart
Map = Terrain
-
20

Undersea Projections

Extension undersea of capes
Note disturbed sea in earth pic.

21
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Keep an eye on undersea contours

22

Forecasting Enroute
¢ Mark 1 eyeball! Sea, sky — changes
* Barometer — every hour
+  Radio - VHF, HF, AM/FM
¢ Weather GRIB — download, caution
(is not Australian, is local different?)
* Grib file downloader-GFS model (Prognosis in Australia varies)
¢ Weatherfax
* Using Coastal Knowledge and Experience — i.e. topography

¢ Internet

23

Coastal Topography

Coastal topography is a major influence for coastal passages and majority of
ORCV events

Careful study of the topography can identify where winds might be bent,
stopped, accelerated or where seabreeze, land breeze and/or katabatics may
occur

24
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Tasmania 42°S

N

O

25

Mountainous Coasts

Case Study — Port Fairy Race and the Otway Ranges
* Features a coast with steep cliffs and high hills
e Easter race — mid Autumn season

* Generally more stable conditions

26

Autumn Background

Seasonal fluctuations of solar radiation

‘Heat Bank Earth’

Autumn equinox — radiation in/out equalise

* Net radiation out as days shorten

* Land/sea temperature differential smaller

* High pressure band usually centred overhead

Autumn weather generally more moderate and stable

27
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Orographic Lifting

Occurs when air is forced upwards by a barrier
of mountains or hills

28

Orographic Lifting
e Convection effects and rotors

* Yachts on opposite tacks - eg. Cape Otway!

29

Orographic Lifting

Lenticular clouds — signs of laminar, stable flow

30
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Orographic Lifting
* More so in stable/laminar flow, air can flow smoothly over
high terrain such that close underneath can be windless.....

e Parking Lots!

Recognising cloud forms as stable/unstable and the coastal topography are key to
avoiding such situations

31
Cape Otway, Moonlight Head
32
Hot Spot
u38° 25.5'S, 142°
<>
33

© Ocean Racing Club of Victoria (ORCV) 11



Questions ?

System Awareness

* Intensifying or deepening Lows

o East Coast Lows

o Cut-off Lows ﬁ w <D
22T
* Strong Persistent Winds gF—

Jet Stream Influence

35

Jet Streams

* Upper level ‘Jet’ of
narrow band of very
strong winds

* Two jets per
hemisphere - Polar Jet
and Sub-Tropical Jet

* Asignificant weather
influence

36
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Jet Streams

* Cross Section

37

Jet Streams — Case Study

* ‘Pasha Bulker’ East Coast Low of
June 2007

* Rapid deepening of Low assisted
by high amplitude Jet aloft

38

39
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Jet Streams- Aviation Sig WX

40

Jet 040419 Sig WX

41

Jet Stream
Cloud

42
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Jet Stream from Space

43

East Coast Lows - Summary

* Intense Low, usually ‘bombing’ (at least 24hPa drop in 24
hours)

e Occur 25-40° latitudes on eastern seaboard

* Most common May-
September

* Vicious, gale to storm force
winds, large confused seas

Map of July 2001 ECL

44

East Coast Lows
Watch:

* Coastal Forecasts and Warnings
* Weather map - synopsis and prognosis

A preceding inland trough (arrowed) over NSW/QId is

common

45
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East Coast Lows
Several per year, famous ECLs:

1974 ‘Sygna Storm’, June 2007 ‘Pasha Bulker’ Storm, June
2016 ‘Black Noreaster’

Factors include:

Warm, moist air infeed from north and cold dense air from
south

Upper pool of cold air
Jetstream influence

Great Dividing Range (orographic) and EAC warm water

46

East Coast Lows - Features

ECLs commonly feature:

Gale to storm force south
quadrant winds on coast

Rapid deepening early morning
Are most intense just off coast

Move into Tasman and weaken

a7

East Coast Low — June 2016
ECL ‘Black Nor’easter’

Features:

Upper cold pool

ECL against strong High
over NZ

Jet Stream Influence

Coastal NE rather than
SE winds

48
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East Coast Low — June 2016 Jet

Jet Stream Influence — hook and divergence

49

‘Cut-Off’ Lows

Low ‘cuts off’ from westerly band of lows and its own entity:
Can occur in Bass Strait, common features:

* Imbedded trough in westerly band

e Warm moist infeed from north

* Cold infeed from south

* Jetstream ‘hook’

* Cold air pool aloft

50

‘Cut-Off’ Lows

Cut off Low formation
* Low deepens and encloses

* Breaks from westerly flow,
moves up

51
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‘Cut-Off’ Lows — Oct 20 Example

8-9 October 2020 - cut off Low

forms over Bass St/Tasmania

* North and West flanks of low
generally strongest

o Southwesterly gale on coast
o Heavy rainfall - flooding (i.e.
Port Fairy

52

Cut off Lows — 1998 S2H

Cut-off low forms in W. Bass Strait and moves east as
it ‘bombs’

53

Cut off Lows — 1998 S2H

A ‘Bombing Low’
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Questions ?

Persistent Winds

Persistent wind patterns that can last for days can set up in
Vic/Tas:

* Passage and race planning, deliveries home, cruising

* Racing in prevailing headwinds, running or reaching
conditions

* Can be an advantage for fast passage or delay trip in shelter

Look at Westerlies and Easterlies

56

Persistent Winds - Westerlies

Although there are seasonal shifts, persistent westerly patterns
can establish anytime of year. The influences of:

* Southern Annular Mode (SAM)/Antarctic Oscillation (AAO)
and
* Upper Long Wave Trough (LWT) or Rossby Waves

57
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SAM or AAO

Westerly band expands or contracts —
typically in 1-3 week cycles:

* Positive SAM (contracted) —
westerly band more south

* Negative SAM (expanded —
westerly band more north

Measured as an index, also forecast.

58

SAM or AAO

59

Long Wave Trough or Rossby Waves

Upper level ~(500 hpa/5km) eastward
‘meanders’ of polar air circulation

* Features a series of ‘nodes’ (~3-4)

* More nodes, faster LWT moves and
the faster Lows move

* Position of node also influence the  Ppolar view map — looking
track of Lows in the westerly band ~ down over south pole

Prolonged westerly weather can occur
behind a node —i.e Vic/Tas when node
between Aus and NZ.

60

© Ocean Racing Club of Victoria (ORCV)

20



Long Wave Trough

\ \

Broad node over Tasman Sea drags
surface lows up behind it

- Persistent westerlies over Bass St
and Tasmania

61

Persistent Winds - Easterlies
Upper level (i.e. Jetstream, LWT and SAM) patterns can also
influence movement of Highs.

A Blocking (near stationary) High can lead to persistent
easterlies, particular in summer/early autumn when High
centre is south

62

System Awareness — Recap

* Passage/cruise/race planning and preparation —
alongside Nav:
o Potential for lows to form (ECLs, Cut off Lows)
o Potential for persistent patterns to dominate
* Broader features:
o Westerly band position and width
o Position of High and strength — to block
o Upper level Jetstream and Long Wave Trough
o Southern Annual Mode Trend and Forecast

* Homework done before going aboard

63
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Questions ?

Waves

* Coastal Waters —waves much bigger factor
than enclosed waters
o Local waves can be much larger, developing over
much longer distances (fetch)

o Groundswell waves on coastal waters from distant
weather systems

o Waves effected by currents, tides and refraction

65

Waves

* Waves are generated by wind friction on the sea surface
* Wave size depends on depth, wind speed, duration and fetch

* Waves transfer energy, circular particle motion

66
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Waves

Localised waves - from local
winds — short wavelength,
choppy, confused

Distant waves — groundswell -
generated from distant storms,
long wavelength, groomed lines

Plus combination of both

67

Groundswell

Example west of Port Phillip Heads

* Groundswell size can be independent of local effects.
* Example here has moderate northwest winds (pleasant sailing) but
with big swell.

/’

68

Waves

e Currents —i.e Port Phillip
Heads, NSW/Qld EAC
o Current same direction as wave
train — waves lengthen and flatten

o Current against wave train —
waves shorten, steepen, more
prone to break

* Refraction

o Waves ‘feel’ bottom and bend in
shallow water - Grassy

69
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Waves in Storm Force

What storm winds do to the sea state
* Significant wave height calculated for 50 knots of wind, fetch
of 200km and water depth of ~200m is 10m, max of 20m

* Every two thousandth wave (5-6 hours) will be twice Sig.
Wave Height.

* Inafleet of 20 yachts experiencing storm force winds they’ll
experience a 20 metre wave every 5-6 hours!

70

Waves — Recap

Waves in coastal waters

* Typically much larger than enclosed waters - more wind,
longer fetch, longer durations

* Local waves and groundswell waves
* Influenced by tides, currents and refraction

* Steep, breaking waves and confused waves present highest
risk and difficult to negotiate

71

Questions ?
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More on Clouds

73

Basic Cloud formation

Condensation:

Air cooled by
conduction from iced
glass reaches
saturation and droplets
form

74

Clouds in frontal passage

75
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Coastal Voyage Preparation

* Sample utilising
o 4 Day MSL Prognosis Maps

o Wind Maps
o Tides

o Forecasts

76

Coastal Voyage Preparation
2012 Melbourne to Port Fairy Race

e Cut off Low.

* Begins as Low
1008 in Bight,
deepens and
moves SE

e Isobar ‘kinks’ and
gale force winds

77

2012
Melbourne
to Port
Fairy Race

© Ocean Racing Club of Victoria (ORCV)
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2012
Melbourne
to Port
Fairy Race

2
7
79
Coastal Voyage Preparation
2012 Hobart to Melbourne
* Approaching
Cold Front
* Keep aneyeon
the 1005 Low
near Perth
* 5Jan 2012 No.
1in Sequence
80
2012
Hobart to
Melbourne
6Jan 2012
No.2in
Sequence
81
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2012
Hobart to
Melbourne
7 Jan 2012
No.3in
Sequence

82

2012
Hobart to
Melbourne
8 Jan 2012
No.4in
Sequence

83

2012
Hobart to
Melbourne
9 Jan 2012
No.5in
Sequence

84
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2012
Hobart to
Melbourne
10 Jan 2012
No.6in
Sequence

85

Questions ?

Reminders

Those doing Module 3 Weather for Sailors,
updated course dates 10 & 17 November.

© Ocean Racing Club of Victoria (ORCV)
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88

89

Cold Front

90
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Fair

weather
cumulus
91
Alto-
Cumulus
burning off
92
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ORCV is dedicated to promoting ocean sailing, growing its participation,
providing sea safety programs and value to our members.

Support the ORCV by joining as a member
WWW.Orcv.org.au/join

Learn more about the ORCV Programs

Racing_Calendar
Safety & Sea Survival Courses
Weather Courses
Navigation Courses
Bowman Course
Other Courses
Membership
plus more

Follow us on

f

€

COPYRIGHT 2020 - OCEAN RACING CLUB OF VICTORIA

ORCV Office 3 Aquatic Drive Albert Park VIC 3206
orcv@orcv.org.au
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https://www.facebook.com/OceanRacingClub/
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