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WAMSI is the trusted independent facilitator and advocate for marine science research 
that builds environmental, social and economic value for Western Australians

(Funder)
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Blueprint for Marine Science

• End user defined priorities for marine science 
• Protecting biodiversity
• Supporting sustainable marine industries
• Accessible science data
• Traditional Owner participation 
• Empowering the community with marine 

science knowledge

Research directions to enhance industry competitiveness 
and government effectiveness in the marine environment 
off Western Australia
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Shared Environment Analytic Facility (SEAF)
1. Products
• Reporting, decision support, prediction 
• For industry, govt, community

2. Data and analytics
• Data from diverse sources
• Shared/ collaborative/ constrained data and 

analytics
• Validated analytic tools, improved over time – 

science feedback loop
• Robust, repeatable and transparent

3. Platform
• Open source, cloud based, scalable across SEAFs

4. Science 
• Pipeline from science to operations and back
• Science underpinning dependencies and impacts

5. Management and governance
• Customers, product delivery; policy, legislative 

standards and requirements
• Oversight.
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Cockburn Sound and Owen Anchorage

• Major environmental impact legacy 
• Highly contested space 

o Westport
o 7 major projects in the next decade 
o >$15billion of proposed projects

• Cumulative Environmental Impact Assessment 
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Data Collation
Historical data audit of Cockburn Sound

• Data audit conducted for Cockburn Sound dating back to 1930s

• Scope covers data collected by industry, government and researchers, as 

well as any reviews or management plans

• Access granted to previously unpublished data reports, often related to 
EPA conditions around environmental monitoring

• Majority of data listed in the data audit is in a report format

• BMT were engaged to compile an audit of their data/reports (n ~ 460)

• For the entire audit:

• Total number of reports/published papers/datasets ~ 1700

• Total number of different proponents/stakeholders ~ 80

n = 80
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Data Collation 
An estimated $65m of data spanning ~1500 projects has been 
collected from the marine and coastal environment of Cockburn 
Sound since 1965

• Industry
• Research
• Government

1965

2021

2024

WAMSI Westport Marine Science 
Program is spending another ~$5m 
on data collection over the next 3 yrs

Concurrent industry 
projects and monitoring 
at least another ~$5m
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New knowledge
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Cockburn Shared Analytics
Multizonal Approach

Security 

Azure Data Lake 
Storage Gen 2

Synapse 
Analytics 

(SQL pools)

Azure 
Key Vault

Azure 
Active Directory

Firewall Defender Azure 
Monitor

Azure 
Purview

Data Catalog 

ADF Pipeline

Private 
IP Private 

IP

Microsoft Azure
GPU Compute

Pawsey GPU
Compute & Storage

User Access

{}  ;

Data Zone Model Zone

Isolated zones 
for increased 

platform 
security and 

stability

DATA LAKE

Model zone can be 
customised with 
custom technical 
software without 
changing security 

model



COCKBURN SOUND WQ MODEL

Regional hydrodynamic conditions

                    Weather conditions

                         Wave conditions

Swan Estuary inputs

Local discharges/intakes

Local groundwater inputs

Local activitiesBenthic habitat

BARRA, WRF 

ROMS

SWAN, WWM

SCERM

PRAMS

PSDP, SDOOL, 
          … Industry …

GIS

Shipping, Berthing,
Dredging, Spoil, 
Aquaculture, etc.

CSIEM
Cockburn Sound Integrated Ecosystem Model
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Revised Cockburn Sound 
Aquatic Ecodynamics model





Feasibility Establishment Review / 
Adapt

1 Industry 
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Spoke W
ork stream

s and packages

Spoke 
Lifecycle

DRAFT SEAF ‘Spoke’ Feasibility Approach

Year 1 Year 2 Year 3 Year 4 Year 5Year 0

3.1 Hydrodynamic and Sediment Transport Models and 
Maps

1.1 Industry Operation and Growth Model 
Establish Industry Projects 
Database & update process

Operate 

Operate Industry Projects DatabaseFinalise 
concept and 
feasibility

Science Package 4

Finalise 
concept and 
feasibility

3 
H

ydrodynam
ics

 &
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ents 
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2.1 Industrial Area Groundwater Model

Integration of hydrodynamic and 
sediments models & maps in SEAF

Operation of hydrodynamic and sediment models and maps, including 
iterative updates, validation and peer review

5 T
errestrial 

W
ork S

tream

6.1 Cockburn Sound DPSIR Reporting Model Update DPSIRDevelop DPSIR reporting in SEAF
Finalise 
concept and 
feasibility

4.1 Integrated Marine Ecosystem Models (biogeochemistry 
and ecological models) and Maps4 M

arine 
E

cosystem
 W

ork S
tream

5.1 Terrestrial Ecosystem and Emissions Models and Maps

6 D
P

S
IR

 
W

ork S
tream

Finalise 
concept and 
feasibility

Finalise 
concept and 
feasibility

Finalise 
concept and 
feasibility

Integration of biogeochemical 
models and maps in SEAF

Operation of models and maps, 
including iterative updates, validation 
and peer review

Science Package 3

2 
G

roundw
ater  

W
ork S

tream

Integration of terrestrial ecosystem 
and emissions models and maps 
in SEAF

Operation of models & maps, 
including iterative updates, 
validation & peer review

Science Package 5

Integration of ground-
water model in SEAF

Operation of model, including iterative 
updates, validation and peer review

Science Package 2

Integration of 
underwater noise and 
ecological models and 
maps in SEAF



Cockburn Sound SEAF

How are we tracking?

Ø Data collation

Ø Data sharing systems

Ø Tools (sharing – model)

Ø Not plain sailing – Legal issues of sharing

Ø Industry data 

Ø Government data

Ø Benefits case needs to be socialised 



www.wamsi.org.au


