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Issue 1 

A recent review of the Marine Water 

Quality algorithms has discovered an 

error in the coding of the adaptive 

Linear Matrix Inversion (aLMI) model: 

equation 1 in Brando et al. 2012
1
, which 

converts from above water reflectance 

to below water reflectance, has not 

been implemented.  

As the model parameters have been 

optimised for the uncorrected code, the 

model is still producing skilful results, 

and the Marine Water Quality System 

estimates are better than the best 

international comparator (see 

Operations Bulletin Number 104 for 

product performance information). 

Planned improvement 

CSIRO is currently working on updating 

the adaptive Linear Matrix Inversion 

(aLMI) model to include the omitted 

physics and will then re-optimise the 

model parameters. This work is 

scheduled to be completed towards the 

end of 2015. 

The Bureau of Meteorology expects to 

implement the revised code and release 

an upgraded Marine Water Quality 

Dashboard in early 2016.  

While preliminary testing suggests the 

impact will be small, the upgrade will 

change the value of all the estimates 

produced by the system. 

Issue 2 

The aLMI model parameters were 

validated by comparing the derived 

Marine Water Quality indicators against 

a limited dataset of in-situ observations 

of the same indicator, which were 

collected between 2002 and 2006, 

mainly in the dry season in the central 

Great Barrier Reef.   

                                                   
 

As a consequence of this limited 

validation dataset the algorithm is 

unlikely to have consistent skill across 

the whole area of the Reef or across the 

range of river outflows going into the 

Reef. 

Planned improvement 

In conjunction with the update to correct 

the model coding (as per 1 above), 

CSIRO will redevelop and re-optimise 

the model parameters against the 

additional in-situ observations collected 

since 2007.  

The revised Marine Water Quality 

estimates are expected to be more 

accurate and more representative of the 

physical/bio-optical properties of the 

Great Barrier Reef marine environment. 

Issue 3 

The current Marine Water Quality 

system uses space-based observations 

from the MODerate resolution Imaging 

Spectrometer (MODIS) sensor on board 

the NASA Aqua satellite.  

While recent reports indicate the 

sensors are in good health, this satellite 

has exceeded its design life by more 

than six years, and is expected to run 

out of fuel and cease operation by 2017. 

Planned improvement 

CSIRO is updating the Artificial Neural 

Network (ANN) atmospheric correction 

model so that it can process the data 

from the next generation of ocean 

colour sensors—explicitly the Visible 

Infrared Imaging Radiometer Suite 

(VIIRS) sensor, which was launched in 

October 2011. 
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Background 

The Marine Water Quality system was developed by 

the Commonwealth Scientific and Industrial Research 

Organisation (CSIRO) Land and Water Division and 

the Bureau of Meteorology for the eReefs project.  

There are two core models within the system: the 

Artificial Neural Network (ANN) atmospheric 

correction; and the adaptive Linear Matrix Inversion 

(aLMI), which calculates the concentrations of the 

optically active components of seawater.  

These models are the result of more than 10 years of 

research by the CSIRO, and are set up specifically for 

the optically complex waters of the Great Barrier Reef.  

The Bureau uses these algorithms in its eReefs 

Marine Water Quality Dashboard for the Great Barrier 

Reef. 

More information 

For more information about these issues and planned 

improvements contact environment@bom.gov.au. 

For more details on the operational Marine Water 

Quality system see Operations Bulletin Number 104. 

 


