
Australia’s National Science Agency

AquaWatch Australia

Building a water quality monitoring 
and forecasting service to support 

better water management 



Ambition: Water Quality is a Global Challenge

Sediments & Floods Fish-kill events Harmful Algae BloomsSewage/Pollution

3 Billion people world-wide don’t have access to clean water and sanitation



AquaWatch Mission Launch March 22, 2023
(Canberra & New York) 



End-User Feedback:

End user 
needs and 
gaps



• Technology Implementation: space-to-
ground water quality monitoring and 
forecasting system, with key milestones 
in 2026 and 2030.

• Community Engagement and Co-
Design, strong focus on work with local 
users, governments and 
indigenous community.

• Research program, for continuous 
improvement, with aligned R&D and 
support for growth in the user base.

Scope of AquaWatch



https://www.csiro.au/en/about/challenges-missions/aquawatch



AquaWatch Data System
• Powered by Open DataCube Technology

• Integrates petabytes of data from both 
water-based sensors and Earth observation 
satellites. 

• Advanced data analytics will transform the 
raw data into insights for the end user.

• Analytics tools, including AI will produce 
forecasts to better anticipate future 
conditions and provide early warning. 

• The adaptability of the ADS enables 
AquaWatch to deliver a diverse range of 
data services, tailored to specific 
requirements and applications. 



Water 
Constellation ?

Technical Implementation Roadmap 

2023
Start 
Implementation

2022
Planning & 
Concept

2026
Start of Service 
(SoS)

2028 -> 
Operations and 
Continuous 
Improvement

Mission Stages:

AquaWatch 
Collaborative 
Precursor(s)

Kanyini

‘Cyanosat’

ADS 
SoS

ADS Services

Sensor Network 
Implementation

ADIAS 
Testbed

3D Water Quality Forecasting Demos

User 
Analysis & 
Co-Design

Partnerships

‘Cyanosens2’



Australia’s National Science Agency

Technologies



Instruments include:

• CSIRO Hydraspectra

• TriOS Ramses Ed, Lsky and Lw

• Pan/tilt unit

• Weather station

• Cameras horizontal and forward-looking

• Water temperature (below surface & 2 depths (4/8m)

Infrastructure Deployment

Instrumentation Stations for In-situ 
Water Quality Measurement and 
Satellite Data Validation



Deployments @ national and international  pilots 

Spencer Gulf

Cockburn Sound

Great Barrier Reef

Grahamstown 
Dam

Lake Tuggeranong



Keppel Bay – Turbidity 



EO Monitoring across scale – space  

Characteristic target and feature scale
determine necessary spatial resolution

O(100 m) O(10 m)O(1km)O(10km)

Multipurpose reservoir Urban lake Water treatment lagoons River reach



Slide 14

Possible Sources of EO data for AquaWatch

Extra EO Data for Water Quality Modelling: SWOT, Trishna, ..



CyanoSens
• Aquawatch Pathfinder
• CSIRO Satellite Optics Lab, Adelaide
• Launched – June 12th on Skykraft 

payload
• Communication with payload, under 

commissioning
• CyanoSense2 in development



AquaSAT-1 Feasibility study, with NASA JPL

• Orbit: sun-synchronous, ~noon 
crossing time, ~400 km altitude 
(trade study: 600 km altitude)

• GSD: 18 m

• Imaging coverage: target sites (key 
lakes, rivers, estuaries, coral reefs in 
Australia and the US West)

• Revisit: 5 days with +/- 30 deg cross-
track slew (not accounting for cloud 
cover, sunglint, target site conflicts, 
etc.)

• Dyson imaging spectrometer (350 to 
1050 nm, 9.6 nm FWHM)



satellite derived status 
Algal Alert Levels

model derived forecast
Algal Alert Levels
+ Cyanotoxin Risk

21 Feb 2016
drivers

Meteorology
Bathymetry - In/Outflow

hydrodynamics 3D |1D
Currents 

Mixing/Stratification

algal growth
Cyanobacteria species

Physiology

risk analysis
Cyanotoxins

Algal
levels

Species
informatio
n

Cyanotoxin
risk

Surface 
currents

Lake Hume                                        bloom early warning

Bloom forecast



Early Products Dissolved Organic Carbon



Verification with in-water sensors



AquaWatch Pilot Sites

Malaysia

Chile

Vietnam

US (California)

Australia

Active

Planning

Expressed interest

Italy

India

Thailand

United Kingdom

Indonesia

New Caledonia

New Zealand

Colombia





CEOS & GEO Linkages – Ideas?
• Strengthen links to GEO Aquawatch and GEO Indigenous Alliance
• Encourage CEOS agency water quality experts’ participation in AquaWatch 

Pilot sites 
• Keen to develop approaches to use additional EO missions incl. Landsat 

Next, SBG, CHIME, Trishna, etc.
• Collaborate on more customised EO satellite development for inland & 

coastal water quality monitoring 
• Use of in-situ sensor network @ AquaWatch pilots for cal/val of CEOS EO 

sensors
• Research: Opportunities for collaboration on multi-sensor analytics and 

AI/ML applications.



Australia’s National Science Agency

CSIRO Space & Astronomy
Dr Alex Held

Lead, AquaWatch Australia

alex.held@csiro.au
csiro.au/en/about/challenges-missions/AquaWatch

Thank you

https://www.csiro.au/en/about/challenges-missions/AquaWatch
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