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See poster 314 on the AquaWatch 
Mission today!

2022–23 Budget: $1.16 billion for the first phase of a 
National Space Mission for Earth Observation (NSMEO) 



HARNESSING EARTH OBSERVATION TO SAFEGUARD THE 
FUTURE OF AUSTRALIAN COMMUNITIES

• Satellite measured signal vicarious 
calibration (water surface radiances and 
reflectances) 

• Satellite water quality product 
validation (IOP’s & optically active 
constituents=>SIOP’s)

• Extending parameters for forecasting 
and prediction (optical and non-optical 
constituents)

An in-situ sensor network

Addresses three purposes:

https://smartsatcrc.com/publications/technical-reports/



An extensive survey of Australian end users:



HARNESSING EARTH OBSERVATION TO SAFEGUARD THE 
FUTURE OF AUSTRALIAN COMMUNITIES

• How do you cost effectively roll out an in situ sensor network 
at the scale of a continent with very remote areas from tropics 
to temperate ecosystems?

The challenge



• Declining surface 
networks

• Poor data coverage
• Poor temporal continuity
• Inconsistent sampling
• Variation in data 

accessibility
• Limited understanding of 

the implications of 
extreme events on water 
quality

The challenge of in situ monitoring
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Core characteristics

Cost-effective Easy to 
maintain Robust Timely

Credible Open Representative



HARNESSING EARTH OBSERVATION TO SAFEGUARD THE 
FUTURE OF AUSTRALIAN COMMUNITIES

Problems to be solved

Robustness Reliability and 
maintainability Availability Interoperability 

and flexibility

Unit cost 
(manufacture 

and deployment)

Integration Scalability QA/QC Standards and 
protocols Security

Development of 
robust AI/ML 
approaches

Where located?
Hardest to solve

Solvable



Internet of Things the solution? 



Internet of Things the solution? 



IoT Low-cost Sensor TRL levels 
Stand Alone – Remote Area 

TechnologiesTRL Levels                          Parameters



The path forward

• Rolling out IoT water quality networks will be a challenge.
• A lot of expert work required (low TRL) to realise a scalable 

solution (high TRL)
• Sensors  Sensor Networks
• What we develop/design  could be relevant for other 

countries in the 40 N via the equator to 40 S latitudes with 
sparse infrastructure and large land and coastal areas.

• We are interested in collaborating (e.g. are our TRL level 
assumptions correct?)



Let’s collaborate and exchange 
expertise (at poster 314)

Tim Malthus
tim.malthus@csiro.au

Arnold Dekker
arnold.dekker@gmail.com 
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