
  
 
 
 
 

  
 
 
 
 

How Far Can We Go? 

Andy Bruere, 

Lake Operations Manager, 

Bay of Plenty Regional Council 



  
 
 
 
 



  
 
 
 
 

Lake Rotomā 12 m water clarity 
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Can we recover a eutrophic lake? 

What complicates the recovery? 

What tools do we have? 

Will we experience new challenges? 

Is it worth it? 



  
 
 
 
 

The Tools 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R8ijEMXmxSXlGM&tbnid=Nc1xNAtKw4KNMM:&ved=0CAUQjRw&url=http://sales.dcig.com/2011/05/the-right-tool-for-the-job.html&ei=giJyUvvjBY2jkQWDk4DABQ&psig=AFQjCNEhxzte7jGj3iFaXAd6gWAqP1R7uA&ust=1383298046260200
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R8ijEMXmxSXlGM&tbnid=Nc1xNAtKw4KNMM:&ved=0CAUQjRw&url=http://sales.dcig.com/2011/05/the-right-tool-for-the-job.html&ei=giJyUvvjBY2jkQWDk4DABQ&psig=AFQjCNEhxzte7jGj3iFaXAd6gWAqP1R7uA&ust=1383298046260200


  
 
 
 
 

Monitoring: 
The value of long term records 



  
 
 
 
 

The value of long term records 



  
 
 
 
 

The value of long term records 
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• climate and water quality 15 mins 

• online web interface in real-time. 

 

Meteorology:   - wind speed/direction 

        - air temperature 

        - etc 

 

Water quality:   - dissolved oxygen 

  - chlorophyll 

  - phycocyanin 

     - water temperature profile 

Hi frequency  

sampling 



  
 
 
 
 

High frequency monitoring buoys 
de-oxygenation of bottom waters 
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High frequency monitoring buoys 
de-oxygenation of bottom waters 
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High frequency monitoring buoys 
de-oxygenation of bottom waters 
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Spatial monitoring 
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Spatial monitoring 
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Satellite imagery 
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Remote sensing of chlorophyll across the volcanic plateau 

lakes 

µg l-1 
Mathew Allen, PhD student 
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Suspended sediment concentrations (mg L-1) 

Landsat                   Model 
Prof David Hamilton 



  
 
 
 
 

Traditional Māori 
 fishing tools 
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Modelling 
approach 

 



  
 
 
 
 

Lake Rotorua modelling  

as a decision support tool 

Catchment models P&N 

Climate model 

Lake model 

Inform High frequency monitoring 



  
 
 
 
 

  
 
 
 
 Land use 



  
 
 
 
 

  
 
 
 
 Land use 



  
 
 
 
 

  
 
 
 
 

Catchments 

Land use 



  
 
 
 
 

  
 
 
 
 

Catchments 

Aquifers 

Land use 



  
 
 
 
 

  
 
 
 
 

Catchments 

Aquifers 

Land use 

Rainfall 
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LAKE MODEL: Effects of land use change  
and inflow diversion 
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VS 
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Cyano-bacteria  

Otautu Bay Kennedy's Bay Orange alert
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Restoration Tools 
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Projects 

Success is project and lake specific 

 

Some fail 

 

Some spectacular 

 

Not always WQ outcome 
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Rotoiti 
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Lake Rotoiti 

TLI Average 3 Yearly Avg. RWLP TLI
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Illustration: 

Wendy Paul, University of Waikato. 

Destratification Unit 
Schematic View

De-stratification 
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Results: 
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Lake Rotoehu 

TLI Average 3 Yearly Avg. RWLP TLI



  
 
 
 
 

A Trout Barrier 



  
 
 
 
 

Zeolite absorption 

Aqual P 

Ōkaro pH buoy 

Sewage  

Phosphorus detention ponds 

Land based wetlands 



  
 
 
 
 

Reversing Eutrophication: 
Hysteresis 
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Algae bloom – Lake Rotorua 
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Lake Winnipeg 
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Summary 

Protection is better than restoring? 
Nutrient inputs vs recycling, 
Understand the changes happening, 
One size does NOT fit ALL! 
Long term monitoring! 
Apples = oranges ! 
It’s not all about WQ 
Get community support! 
It is possible? 
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Questions 


