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FOREWORD

FIRST, WE ACKNOWLEDGE THE EASTERN MAAR AND WADAWURRUNG PEOPLE AS THE
TRADITIONAL CUSTODIANS OF THE GREAT OCEAN ROAD REGTON.
WE PAY QUR RESPECTS TO THETR ANCESTORS AND ELDERS, PAST AND PRESENT.

THE GREAT OCEAN ROAD TS ONE OF THE MOST POPULAR TOURIST DESTINATIONS IN
AUSTRALTA, ATTRACTING MORE VISITORS THAN ULURU AND THE GREAT BARRTER REEF
COMBINED. HOWEVER, WE KNOW VERY LITTLE ABOUT 175 MARINE LTFE SYSTEMS.
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MARINE SYSTEM

MAPPING THE SYSTEM AND UNDERSTANDING IT TN A HOLTSTIC WAY:
o (LUSTER MA?
o (TRCLEMA?
o ANALYSIS TABLE




B //ap of marine system in GOR region Overtshing

Trawling and dredging

Noise Pollution

Kelp forest
> Underwater plants Marine Debris and Pollution
Sponge Gardens

Threats Shipping traffic

Whales
> Sea mammals Aguaculture
Penguins

Climate change

Seabirds
Threatened Species Proaching and illegal trade
Seals Marine Ecosystem
Incasine Species or pathegon
Lobsters
Creatures Points Addis Marine Park
Reef fish
The Arches Marine Sanctuary
Sea spiders Marine protection
Merri Marine Sanctuary
Sharks
Logan Beach Whales Nursery
Limestone reefs —————— Threatened Plalces

Crown Land Management
Department < Parks Victoria
Great Ocean Roand Committee

*T0 Bt MADE CLEARER



B fe/ationship map

Sea birds

Sponge garden

Penguins Kelp forest

Overfishing = Invasive species

Noiuse pollution \\ / Climate change

Marine debirs and pollution \ / Aquaculture

Shipping traffic

Trawlingand dredging Proaching and illegal trade



Bl 7/ireats and research opportunities

Threats Trawling Marine debris Climate Proaching and Invasine
. Overfishing I SRR Noise pollution and pollution Shipping traffic Aquaculture change szl it Species or
Spec:es pathegon
Kelp forest ® ® @ @
Sponge garden ®
Sea birds o O [
Seals ® ® ® @
Lobsters ® ® ® o @ ]
Reef fish ® ® ®
Seaq spider @
Sharks PY ° ° ° PY ° 6
Whales °® ° Y Y P ° 6
Penguin @ @ @
Total in
9 8 ‘ Species
Total in threats




PROBLEM DEFINITION

e  leverage point mapping
o Leverage points summary




B /cverage points summary
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12. Constant parameters numbers

11, Size Buffers

10. Stocks and Flows

9. Length of Delays

8. Balancing feedback loops
7. Reinforcing feedback loops
6. Information flows

5. Rules of the system

4, Self Orginazation

3. Goal of the system

2. Mindset or Paradigm

1. Power to Transcend Paradigms

J

12 Leverage Points
Analysis

Rethinking the way we protect whales

- Fishing of whale foods

- Fishing limits are not controlled

- Number of Whales are
unchanging. (Birthrate)

- Number of protection laws for whales

stable and

- Shipping routes

- Migration route

- Whale pump

- Destructive Fishing

-Laws

- Nature Affected

- Economy (Tourism)
- Global Warming

......... - Education

- Social Media

- Promote education
- Adaptive change

- Enforcing Laws

- Establishing/ increase marine
parks & protected areas

- Setting up Offshore nursery points
along the migration route(inflow)

- Information Delay

- Feedback
- Negative outcome

- Whale Pump
--------- - Marine Nutrients
- Bacteria population

- Change pre-existing laws
- Behaviours
- Instate fishing limits

oo - Introduce / change
current marine laws

- Whales finding other
habitats to breed.

- Marine protected area
-Dissuade whale watching
- Enforce using Clean Energy

- Number of whales

- Change the way people
think of whales

- Education is key

- Whale numbers

- Fertility rate
--------- - Enforce Marine laws
- Protected areas

- Establish education

- Recognise the flaw of
our understandings of whales

- Use as source of flexibility,
humility and Learning.




B AT ABOUT SOUTHERN RIGHT WhALES gy

¢ 4
& i %
v § B P74
It was meant to be one of the biggest breeding seasons yet i s
but south-east Australia's only ?gté blished southern right 4
whale nursery produced no evidence of calves this winter ’ ,";\_ : ’

The critically endangered mammal is a big drawcard'in south- gl

west Victoria, with thousands of whale watchers flocking to

Warrnambool's Logan's Beach nursery each winter to catch a
glimpse of a young whale.

This year, visitors failed to see a single whale calf.

Experts have yet to determine the reasons behind the
scarcity of calves in Warrnambool this season, but there is .
speculation cllmate change might have played a part. ;
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Population Behaviors The southern right whales IR

90% Blowhole Jump (1] Projection caudal fin Uprising headlong
Expels a water stream Could be for Probably from commu- This occurs when the
5m high in "v'shape dislodging parasites nication whales are curious

se animals made them an endangered
th, the original population was

ered under the Environment Protec-
nservation (EPBC) Act 1999,
een numbers increase to an

Why does it matter

A 201 study estimated that each visiting
southern right whale was worth $1.25
million to Warrnambool's tourism,
meaning their return each year would
make a huge economic splash for the
town

1.25

Whales are an important part of the
marine food chain and play a huge role
in maintaining the health of our oceans.
Furthermare, their poo is a source of
nutrients in the marine food chain,
prometing Southern Ocean productivity.

Conception ildren birth

10m s
Winter mes
‘Warm walers o walers

They breed in winter in warm water. In warm summer, they feed in cold waters. They have a calf
every three years. Southern right whales typically give birth every three years, with Warrnam-
bool's nursery south-east Australia's only location that mothers return to each cycle. The whale
calves are generally born around the start of June and leave to continue their Antarctic journey
by the end of September. They prefer give birth in 10m depth shallow, warm and quite bay.

Whales
population

Fish

Plankton population



Bl //ireals for southern right whales

1 Entanglement

N ol

4.

2 Global warming

4 Under water noise

injure or Kill whe
its mobility, and im

temporary or
rom important

g and dredging)
at low altitude

Y Y
3 Vessel disturbance



LOCATION RESEARCH

WHAT ARE THE PLACES FOR US TO INTERVENE

o MIGRATION AND DISTRIBUTION

POTENTIAL THREATS

o STRENGTH OF PROTECTION OF SATD AREA
SPECLFLC TONES (PROTECTED / BACLUSTON)




Bl /joration route S e

LEGEND

AUSTRALIA

Warrnambool

New Zealand
Land

Southern right Whales
Humpback Whales
Breeding grounds

Historic High use area
with evidence of current use

Feeding grounds

200 Nautical Mile Limit

Feeding Grounds

Antartica



- 0// /i /gS area South Pacific region

AUSTRALIA

, WJ . Warrnambool
Breeding Warmarv(
LEGEND
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o
Land «
Oil rigs area \‘
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Feeding grounds

B 200 Nautical Mile Limit

3 Feeding Grounds
Antartica
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B ship Route
QOil and Gas Rigs



POTENTIAL THREATS
RESEARCH




Tkm

B Shipping route in small scale

Warrnambool
Hopkin River

Portland
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1km

B Popular fishing zone in small scale

Warrnambool

» Hopkin River

LEGEND
Land y

B 200 Nautical Mile Limit

W Popular Fishing Point



Warrnambool

10Km
o
Merri hine Sanctuary
LEGEND
D Land
Oil rigs area in small scale 200 Nautcol Mie Lmit

Halladale

‘

Black Watch v

Martha
Netherb
Henw\‘ etherby

Henry

™

B Exclusion Zone

B GosField

Twelve Apostles
Marien National Park

o

Minerva
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1km

B Jistribution map in small scale

Portland Warrnambool

opkin River

Port Fairy

N
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Land R
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Tkm

Bl Frotected area

Warrnambool
Hopkin River

Southern Right Whales Acti
B 200 Nautical Mile Limit

0 Mmarine park, Marine Sanctuary, Reserve



1km

B Exclusion zone

Warrnambool
Hopkin River

LEGEND
Land

B 200 Nautical Mile Limit

E Exclusion Zone
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1km

B Overlapping map

Warrnambool
Hopkin River

ery
/ Logan Beach Whale
b N Watching Platform



BUOY RESEARCH




1YPES OF BUOY

- LATERAL CHANNEL MARKS
- CARDINAL MARKS

- [SOLATED DANGER MARKS
- SPECTAL MARKS

- SAFE WATER MARKS

- NEW DANGER MARKS




BUOY DETALLS PURPOSE GENERAL (PRECEDENTS STUDY)

The Purpose

Wind Sensor 3 e Adevice which started in part

GPS, GOES, and
Cell Phone Antenns

s A— as a prototype for sustained
Air Temperature - % | Radar Reflector reglonal ocean Ohser‘”"g
Visibility Sengb P

systems in energetic

RsEiGasle environments.

Control
Box

] The Purpose
SUN / GUNES

darius ont

o  Adevice which deployed in
marina entries and ports for
temporary and permanent

navigation guidance

4
w
2
o
o0
a
3

The Purpose

e  Adevice which can help
monitor people swimming at
big beaches

The Purpose

e  Adevice which can avoid
whales get stranded at
beaches

o  They help in emitting the right
feedback to the sonic signals
sent out by the whales, thus
preventing any accidents.



BUOY DETALLS PURPOSE GENERAL (PRECEDENTS STUD!

— === - The Purpose
e  The OMC-7012 data buoy is ideal for environmental monitoring projects, specifically designed

for the measurement of hydrological parameters in lakes, rivers, estuaries and coastal zones.

The Purpose
o Moored buoys are anchored at fixed locations and regularly collect observations from many
different atmospheric and oceanographic sensors, providing evidence on the ocean state and
ocean variability, allow a better understanding on the several processes that take place in the

marine environment



DESIGN PROPOSAL
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DESIGN PROPOSAL

THE PROPOSAL
- A NETWORK & A SYSTEM OF BUOYS WHICH ACTS AS BARRIERS
- SAFETY MEASURE FOR MARTNE LLFE ALONG THE GREAT QCEAN ROAD

INTENTION

- ENCOURAGE WHALES TO BE ABLE TO HAVE A SAFE PLACE TO REST AND BREED (IF
POSSTBLE) AS WELL AS A LOCATION WHERE THEY WOULD FEEL SAFETO BE IN.

- ENGAGE WITH SHIPPING VESSELS TN THE LOCATION ABOUT THE SPECTES TN THE AREA.

- ENGAGE WITH THE PUBLLC FOR BETTER UNDERSTANDING OF THE SPECIES
£G SENTIST FOR INFORMATION.

(THER
- HYDROPHONES TO PLCK UP ON MARINE SOUNDS LIKE THE WHALE SONG AND
DOLPHIN COMMUNICATION TO LOCATE THEIR WHEREABOUTS.




1km

Warrnambool
Hopkin River

LEGEND
Land

B 200 Nautical Mile Limit

H  Exclusion zone



Location
-37°48'50S
144°57'47E

Report

" ANDROPHONE -
e~ |

Southern right whales

Introduction:
asdfasdfadfasdfasd
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HOW IT WORKS

Bu0Y 8B-01

HYDROPHONE

- ===

WHALES & OTHER MARTNE L1FE

- SERVES TO WARN
........ ~amml> - INDICATE AREA IS UNDER
PROTECTION
- WARNING OF ZONES AND
CREATURE PRESENCE
XX
g - EDUCATIONAL PURPOSE
------ MATNLAND FACILITIES ======--= _scoNTiric sTuDy



HETGHT COMPARISON (BB-01)

M-240 W-450T




DESIGN (BB-01)

CONCEPT HERE
o MODEL DIAGRAMS (COMPONENTS)
o RENDERED 3D MODEL




COMPONENTS IN THE BB-01

—  LTGHT STGNAL

CAMERAS  ——

SOLAR PANELS —

DEVICE
INSTALLATION

FLOAT

HDROPHONE ——
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Final Model

Hero shots
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