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Dairy farming – export profits high 

1. From 1990 to 2012 the dairy herd has almost doubled from 3.4 million to 

6.5 million  

2. Land in dairy farm area increased by 46% between 1993 and 2012 

3. One cow = same waste as 14 humans. 6.5 m cows = equivalent waste of a 

90 million humans. 

 



      
To facilitate this there are 22 

planned irrigations schemes for NZ 

• Tukituki/Ruataniwha water storage 

scheme first example. 

• Planned to build a 70 m high dam on 

the Makaroro River. 

• Then release 10 cumecs as a flushing 

flow (fre3 for Makaroro River) 



      

Plenty of evidence dams 

constructed with 

ecology/hydrology/ 

geomorphology input 



      

Ecology/hydrology/geomorphology 

• Should in theory have the solutions. 

• But not working in practice. 

• Brief overview of some simple tools we are 

developing to help with the integration. 



      
Rivers are “managed” to avoid 

flooding houses, farms etc. 

Can this be done to avoid habitat loss? 

  



      
To balance flood control with 

ecological health? 

• We need a measure of change in geomorphological 

variation – NCI natural character index 

• Assess geomorphological characteristics (e.g., percent 

pools, sinuosity, substrate size, permitted flood 

channel width). 

• Compare to the reference condition e.g., pre-

engineered state or simply even before and after. 

 

 

 



      
Sites & Methods 

 

Otaki 

Hutt 

Waikanae 



      
Permitted to Natural  Floodplain Width 

 



      

Permitted Floodplain width: NCI 

Permitted floodplain (2010) width = 223 m  

Natural flood plain width (1939) = 2001 m 

 

NCIpf = 223 /2001 

 = 0.11 



      
Overall NCI (Natural Character Index) 

The median for each reach characteristic then gives 

an overall NCI score for how much the reach has 

been modified. 

NCI for Green Reach (XS370-220) on the Otaki 

River 

Sinuosity 0.91 

Active channel width 1.13 

Bankfull channel width 0.26 

Permitted floodplain width 0.11 

Thalweg length 0.59 

Pools 0.32 

NCI =  0.32 



      

NCI – each river & reach compared 

Dark blue = “natural” 

Light blue = “modified” 



      

Substrate stability 

• Key determinate of ecological health – but hard 

to measure and model in relation to flow 



      

Penetrometer 

may prove 

useful 



      

Promising early results 



      
Modelling hydrology biology 

linkages 



      



      



      



      



      



      

Progress 

• Model predictions very good. 

• Would like to use GIS to extrapolate 

predictions 

• Then explore under changing climate 

scenarios 



      
Early findings 

Ystwyth River Wales
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Conclusion 

• We need to do more to integrate hydrology, 

geomorphology and ecology 

• Solutions for many environmental problems 

lie in the nexus between them. 

• Need more practical mechanisms for that 

integration. 

• Given a few examples of how we are 

attempting to do that. 
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