OCEAN RACING CLUB OF VICTORIA

WEATHER FOR
SAILORS

MODULE 3 - TRANS OCEANIC (COURSE NOTES)
SESSION 1 AND 2



Your Instructors and Moderators

Robin Hewitt Neville Rose Simon Dryden  Delma Dunoon

Trans Ocean
Races/cruises of extended duration or well offshore

Planning

Climatology-seasonal-outlooks

Planning tools-eg COGOW

Currents

Comms - Internet capability ashore vs. offshore
Weather Fax

Weather awareness

Contingency plans
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Cold
Front

A cold front occurs when a rapidly moving cold air mass runs into a slowly moving warm air mass. Because cold air is
more dense than warm air, the cold air mass remains close to the ground and sinks under the less dense warm air mass.
As the warm air rises above the cold air, it cools. It soon chills to the temperature at which water vapour in the air
condenses into droplets of liquid water. Towering cumulus and Cumulo-Nimbus form from the droplets of water
produced by the rapid rise of warm air. Because cold fronts move quickly, they can cause abrupt weather changes.
Strong winds and severe thunderstorms are often linked to cold fronts. If there is enough water vapour in the warm air,
heavy rainor snow may fall. But if the warm air contains little vapour, the front will have only cloudy skies.

Cirrus

Warm
Front

At a Warm Front, a slowly moving warm air mass collides with a slowly moving cold air mass. Because cold air is denser
than warm air, the warm air rises over the cold air. Clouds, storms and rain often accompany warm fronts. If the warm
air is dry, scattered clouds form. If the warm air is humid, showers and light rain fall along the front where the warm and
cold air meet. Because warm fronts move more slowly than cold fronts, the weather may be rainy or foggy for several
days.

Stationary
Front

Sometimes cold and warm air masses meet, but neither one has enough force to move the other. The two air masses
face each other in a “standoff”. In this case, the front is called a Stationary Front. Where the warm air and cool air

meet, water vapour in the warm air condenses into rain, snow, fog or clouds. A stationary front can remain stalled over
an area for many days.
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Occluded
Front

The most complex weather situation occurs at an Occluded Front. At an occluded front, a warm air mass is caught
between two cooler air masses. The denser, cooler air masses move underneath the less dense warm air mass and
push it upwards. The two cooler air masses meet in the middle and may mix. The temperature near the ground
becomes cooler. The warm air mass is cut-off or occluded, from the ground. As the warm air cools and its’ water
vapour condenses, the weather may turn cloudy and rainy or snowy.

Times &
places to
avoid

All
Seasons

Neutral
Seasons
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El

Nino
La
Nina
10
Where will you go- When? Northern Hemisphere
Typhoon
':> tracks-
May to
November
11
Monsoon
12
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Monsoonal

Circulation
13
Monsoon
Streamlines
14
Animation
15
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Visit if you wish!

16

SE Trade Winds

Strongest in Australia
April to September when
ITCZ has shifted to
Northern Hemisphere.

El Nino weaker,

La Nina Stronger

Diagram is season neutral

17

Questions ?
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Planning tools.

* QOcean Passages of the world

* Admiralty pilots

* Climatology of global ocean winds

* http://cioss.coas.oregonstate.edu/cogow

19
COGOW Start page
20
1%
*2
21
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ESE 10-15 3%,
15-20 20%
20-255%
25+ 2%

SE 10-1510%
15-20 20%
20-25 8%

SSE  5-10 4%
10-155%
15-20 4%
20-25 1%

22

23

Tasman Sea Crossing- Sydney to Auckland

Winter, Spring, Summer, Autumn? What are the passage risks and opportunities
of the different seasons?

24
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New Zealand?-& Return?

25

Eden-
Nelson
Jan/Feb

(Developing cold front)

26

Auckland
to Bundy
late May
[lune

27
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Melb-
Vanuatu
Which
Route?

28

Poll — Exercise

Melb-
Vanuatu
Which
Route?

30
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Melb-
Vanuatu
Route?

31

mM2v
Calms-
Horse
Latitudes

32

Getting out of Jail!

Max crew effort , no sheets cleated as wind will change faster than crew can uncleat and adjust.
Often 10 mins only for average setting. Aim to sail not higher than 50 deg. Until apparent wind is
2 kts+. Allow boom to move until a favoured side can be guessed, use a preventer to lock the
boom for a 50deg setting. Allow jib to float with a string sheet again 50 deg angle even if the last|
third hangs. Try to build apparent and slowly bring sails on but not tight until sufficient pressure.
The more slop the wider the angle. Consider weight on the nose to lift stern up higher out of]
water=reduce surface friction as resistance at low speed is surface friction. Heel boat over so
weight of sail helps to fall into curve shape. Steer gently to follow the wind rather than adjust
sheets. Biggest problem is to keep crew focussed. Set temporary waypoint say only 50 miles in
direction desired and then keep boat moving for best VMG. Lightweight sails?

33

© Ocean Racing Club of Victoria (ORCV)

11



34

35
Going
West?
Port
Lincoln?
36
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Keep an
Eye out!

37

Questions ?
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Bathymetry

* Which way to go?

* Big wide ocean!
No!-Undersea mountains
* Undersea valleys

* Rifts

* Reefs

Currents follow features

40

41

Tectonic

42
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High
Resolution
bathy map

43

Depth

44

Google Earth is
fast.

Can enlarge or
minimise.

45
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46

Australian currents-Red is surface

a7

SW Pacific Currents

SEC-South Equatorial
current
EUC-Equatorial Under
Current (Thru Solomon
Strait)

NGCUC-New Guinea
Coastal Under Current
NGCC-New Guinea
Coastal Current
NVJ-Nth. Vanuatu Jet
SVJ-Sth. Vanuatu Jet
NQC-Nth. Qld. Current
NCJ-Nth. Caledonia Jet
SCJ-Sth. Caledonia Jet
NQC-Nth. Qld. Current

48
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EAC Outflows-Tasman triangle

EAC-E Aust Current
TF-Tasman Front
TO-Tasman
Outflow

EAUC-E Auckland
Under Current
WE-Wairarapu
Eddy

ECC-E Cape
Current

STF-Sub Tropical
Front

49

New Ireland-

50

51

© Ocean Racing Club of Victoria (ORCV)
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52

About Windy Currents

53

The Solomon Sea

e

SN

54
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Solomon Sea Currents

-New Guinea
Coastal Under-
current NGCU
-New Britain
Coastal Under-
Current NBCU
-St Georges
Channel Under-
Current SGU
-New Ireland
Coastal Under-
Current NICU
-Gulf of Papua
Current GPC
-North Vanuata
Jet NVJ

55

Indonesian Flowthrough

56

57

© Ocean Racing Club of Victoria (ORCV)
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Kuroshio Eddies

58

59

60
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300%
expanded
IMOS
ocean
currents

61

IMOS SW Pacific

62

IMOS SW Pacific

63
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64

Windy Menu, scroll down for more items,

65

Eddies.

Warm cored = up-
welling. Anti
clockwise.

Cold cored = (like
whirlpool).
Clockwise

66

© Ocean Racing Club of Victoria (ORCV)
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Questions ?

Intertropical

Convergence

Zone (ITCZ) and
the tropics

68

Continental Influence on ITCZ

69
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70

Noticeable Differences

71

Thunderstorms are common

72
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73

Cirrus formation downwind

74

Thunderstorm Cell Behaviour

75
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Early
morning
& Cu

showers

76

Convection Storm-Marianas

77

In the trades

78

© Ocean Racing Club of Victoria (ORCV)
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Questions ?

© Ocean Racing Club of Victoria (ORCV)
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OCEAN RACING CLUB OF VICTORIA

WEATHER FOR
SAILORS

MODULE 3 - TRANS OCEANIC (COURSE NOTES)
SESSION 2



Your Instructors and Moderators

Robin Hewitt Neville Rose Simon Dryden  Delma Dunoon

Some Reminders
Getting Underway

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)

© Ocean Racing Club of Victoria



Understanding Enso/lod

ENSO in the Pacific-Normal

El Nino conditions

© Ocean Racing Club of Victoria



El Nino SST 2015

Normal SST

El Nino — Weather Influences

* Trade Winds are weakened

* Cyclone potential less in SH, higher in NH

* High Pressure can dominate SE Australia -
dry, stable weather periods

© Ocean Racing Club of Victoria



El Nino December-February

10

El Nino June-August

11

La Nina Conditions

12

© Ocean Racing Club of Victoria



La Nina — Weather Influences

* Trade Winds are strengthened

* Cyclone potential more in SH — eg. Yasi, also high in

Northern Hemisphere.

* Low pressure ‘troughy’ weather can persist on
eastern seaboard — high rainfall, unstable weather -

i.e. Qld Floods 2011

* Higher East Coast Low potential

13

La Nina December-February

14

La Nina June-August

15
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Indian Ocean Dipole

The Indian Ocean Dipole (10D) is defined by the difference in sea surface temperatures between
the eastern and western tropical Indian Ocean. A negative phase typically sees above average

winter-spring rainfall in Australia, while a positive phase brings drier than average seasons.

16

Questions ?

MIJO-Madden Julian Oscillation

18
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MJO-Madden Julian Oscillation

19

MJO — Weather Phases

» Eastward progression of high convection area

across ITCZ - high rainfall, thunderstorms
* Tracked by splitting into 8 phases, or areas

20

The Pineapple Express

An MJO effect on North American
Weather patterns

21
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MJO Diagram

Example

Track inside the circle gives lower
expectations in next phase area. The

further out from the circle, the greater|
The expectation of weather effects
In next phase area.

Halls Ck is approx border of W.A. and

Northern Territory at 18° S lat.

22

MJO — Analysis - example

BoM Climate

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

23

New representation-

http://mikeventrice.weebly.com
/mijo.html

Real time multivariate MJO
Phase Space Diagram

24
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http://mikeventrice.weebly.com/mjo.html

MIJO - Weather Influence

Phases 5-7 of most interest for eastern seaboard/SW Pacific

sailors
*  More difficult (more thunderstorms), flukier winds if crossing

ITCZ (i.e. Osaka Race)
* Assist cyclone development in Coral Sea

e Assist El Nino — sending Kelvin waves west — March 2015
example

* Not just tropics — Phases 5-6 can weaken subtropical High
over continent, westerly band can move up over SE Australia

25

Gradient Wind Analysis-BOM

26

Gradient wind analysis

27
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Mid-latitude West, ITCZ-East

28

Streamline features

29

Look along streamline direction, wind deflection is to right in southern
hemisphere (lower pressure). To left northern hemisphere. Wind
speeds are 20% less over sea and 40% less over land

30

© Ocean Racing Club of Victoria
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Note
Circulation

Symbols
NH & SH
31
A=Anti-cyclonic circul:
=Clockwise in N He:
sphere
-z /
C{y’clurﬂc Ridge\
circulation
32

BOM Tropics Gradient CF Windy

33

© Ocean Racing Club of Victoria
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Windy Tropics CF Gradient

= =

34

Windy-what can we see here?

35

= Local
effects

36

© Ocean Racing Club of Victoria
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Questions ?

Assisting Factors for tropical

storm formation
* Sea Temperature > 26.5°C

* Enso La Nina

* Monsoon
* MJO phase

* Latitude 5°-10° for coriolis

* Low upper wind shear

38
Cyclone
formation
26.5 deg +
39
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La Nina

Increased

Convection

40
Madden Julian Phase Convection
41
Monsoon Trough
42

© Ocean Racing Club of Victoria
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Low or upper level vertical wind shear

Limit of shear for development Upper shear destroys vertical latent heat
engine
43
Cyclones and upper wind shear, Sat Pics
44
Cyclone Construction
Dense cirrus layer
Strong winds drive sea surge
Low air pressure ‘domes’
Sea under eye and walls .
NH Diagram
45

© Ocean Racing Club of Victoria
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Typical

46
Cyclone
ITA
After landfall, converted to an
extratropical cyclone and
proceeded to NZ
47

Cyclone Yasi 2011

1009.5 1009
1008.2

48

© Ocean Racing Club of Victoria
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www. metoc.navy.mil/jtwc/jtwc.html

49
Sample Warning
Graphic
Ty Vamco
50
Ty Vamco Message
51

© Ocean Racing Club of Victoria
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/

On-board use unlikely to
be High Definition.

52

‘Atsani’ developing from T Depression
to currently T Storm. Note spiral bands

which is a diagnostic. JTWC has
diagnostic reasoning section and
graphics to accompany pic. Goni has

deteriorated from Super Typhoon 5 in
Phillipines to currently a TS

Arrow points to probably a thunder-
storm. Smooth edges and no bands.

53

Cyclone Formation & track

54

© Ocean Racing Club of Victoria
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Action Required Southern Hemisphere

Objective- get to the back
And as far away from the

centre as possible

Non navigable quadrants —
port tack.

Navigable quadrants- port
gybe

55

Northern Hemisphere

Navigable Quadrants-Sbd Gybe
Non Navigable Quadrants- Sbd Tack

56

57

© Ocean Racing Club of Victoria
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Phillipines America

58
Australia warning responsibility
59
Warning Responsibility
60

© Ocean Racing Club of Victoria
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1-2-3 Rule
Allows possible forecast
errors of 100-200-300 miles

at 24-48-72 hours
respectively. The danger

area to avoid accounts for
possible errors and
broadened to reflect

maximum storm force
winds of 34 kts.

61

62

Yatzi

Cat5s

63
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CAUTION

* LA NINA +

*MONSOON FRONT LOW

*MJO

64

Questions ?

© Ocean Racing Club of Victoria
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Kelvin Waves

67

Equatorial Kelvin Waves

68

Kelvin Latitude Constraints

69

© Ocean Racing Club of Victoria

23



Rossby waves

Meanders of the northern hemisphere's jet stream

developing (a, b) and finally detaching a "drop" of cold

air (c). Orange: warmer masses of air; pink: jet stream

70

Rossby waves

71

Rossby waves

72

© Ocean Racing Club of Victoria
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http://en.wikipedia.org/wiki/Northern_hemisphere
http://en.wikipedia.org/wiki/Jet_stream

How does the jet stream work?

Video —Jet Streams & Rossby waves

73

Jet Stream sequence

74

The upper atmosphere

75

© Ocean Racing Club of Victoria
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Divergence 200 hPa

76

500 hPa wind direction and strength

77

Answer

78

© Ocean Racing Club of Victoria
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Bom —Numerical weather

products selection

79

Jet & divergence

80

Low at 160 deg E

81

© Ocean Racing Club of Victoria
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Blocking High Patterns

82

Upper Blocking Pattern

83

84

© Ocean Racing Club of Victoria
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Upper blocking patterns

85

Persistent Patterns — Noumea 2012

Brisbane/Auckland to Noumea Race June 2012 - tale
of two fleets - Tasman low pressure system

* Brisbane fleet — dream downwind run

* Auckland fleet — relentless bash to windward

86

Persistent Patterns — Noumea 2012

87

© Ocean Racing Club of Victoria
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Cape to Rio - skirting the High

88
Cyclone Ita
Sailing in Osaka Race — Cyclone Ita forms -
which way do you go if:
* You are at A?
* You are at B?
* Make a poll
89
e,
L J:]
90

© Ocean Racing Club of Victoria
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Cyclone Ita

91
Cyclone Ita & Extra tropical depression

92
EC Low-
where
would
you go?

93

© Ocean Racing
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Routing Software

* Use of GRIB (Gridded Binary) files overlaid on
electronic charts, eg.
* Expedition navigation software
* PredictWind GRIB

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

94

saildocs.com- Sample Image mail, weather, gribs
etc. (sail mail.com)

95

Weather Fax

96
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Contingency plans

Possible difficulties

* Cyclones

* East Coast Lows

* Persistent (adverse) patterns

System avoidance, passage comfort, adjusting
passage plans, use of sea room.

97

Thank you

ORCV Volunteer Project Team members who developed this course
Tony Duckmanton, CFA

Don Fraser

Robin Hewitt

Andrew Roberts
Neville Rose

Ray Shaw

Martin Vaughan

Australian Bureau of Meteorology

Kenn Batt, Senior Forecaster

Others noted in Reference Material

98

Generous Support

¢ PredictWind

www.predictwind.com

* It &Beyond

www.itandbeyond.com.au

*  Nick White, Expedition Navigation and yacht
racing solutions. www.expeditionmarine.com

* Ronstan www.ronstan.com.au

o Please check out their new catalogue recently out

99

© Ocean Racing Club of Victoria
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http://www.expeditionmarine.com
http://www.ronstan.com.au

Thank you.

Thank you to our presenters / moderators and to Ronstan and a
huge thank you to Robin Hewitt.

The ORCV is a volunteer lead club. Learn from the experienced.

100

© Ocean Racing Club of Victoria
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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


http://www.orcv.org.au/join
https://www.facebook.com/OceanRacingClub/
https://www.instagram.com/orcv_racing/
http://www.orcv.org.au/
https://www.orcv.org.au/calendar/orcv-races
https://www.orcv.org.au/training/safety-sea-survival-course-sssc
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