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Methods - 1. Remote sensing of turbidity 

1. MODIS-aqua daily satellite data from 2002-2020 (7,640 scenes)
• ~ 10 terabytes data

2. Apply robust turbidity algorithm 

3. Analyse Turbidity Regime - Analyse mean turbidity, anomalies, time 
series trends, and spectral (frequency) analysis
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Methods 2 - Analyse metocean drivers of turbidity

Met-ocean factors for same period as turbidity data – Analyse with 
correlation & regression analyses and principal component analysis to find 
met-ocean drivers of turbidity
• wind (u & v components) 
• waves
• tides 
• mean sea level
• rainfall
• ENSO 
• Indian Ocean Dipole
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Conclusions

• This study has analysed 18 years of remotely sensed turbidity data to find the 
met-ocean processes that drive seasonal and interannual turbidity fluctuations in 
Exmouth Gulf

• We find that while variability in turbidity is high, there has been a systematic 
upward trend in turbidity in some regions of the Gulf. 

• The significant coupling of ENSO and IOD to turbidity reveal pathways where 
climate change could further impact water quality to ecologically critical habitats 
into the future. 

• This highlights how important a better understanding of the relationship between 
global climate cycles, regional oceanographic processes and turbidity is to the 
future management of coastal environmental values



Recommendations

• We recommend that future studies should : 

1. Utilise Google Earth Engine (or similar) for 
long time-series analyses instead of 
downloading large amount of satellite data 
and relying on supercomputers 

2. Approach the quantification of climate 
change impacts to water quality by 
applying novel statistical methods (i.e. 
machine learning) to long term data 
(MODIS?), incorporating climate change 
circulation models and emission scenarios 




