
Land use and water quality: 
protecting multiple values at 

multiple scales

Roger Young, Cawthron
Rob Davies-Colley, NIWA

Trevor James, Tasman District Council





Values affected



Integrated Catchment Management:
= Not just ‘in-river’ values!!



River health – integrating indicator of catchment 
health

Water quality and river health assessment an 
important component of ICM

‘In every respect the valley rules the 
stream’ – Hynes (1975)



Water Quality Sampling Network
•23 Sites throughout the catchment
•Contrasting land use
•Contrasting geology
•Measured – oxygen, conductivity, pH,

nutrients (NO3, DRP), faecal bacteria,
pathogens, turbidity, suspended solids, 

clarity
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Young et al. 2005: NZJMFR 39: 803-825.

Land use effects
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Motueka River

Sherry River

Zoom in…..



Information fed back to the community

• Community reference group
• Farmhouse kitchen meetings
• Excellent facilitation



Cow crossings in the Sherry
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C.  Faecal indicator bacteria
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• Pollutant concentrations 
correlate with cow 
numbers

• Quadrupling of bacterial 
load

• Cows feel the urge 
when in the water!!

Davies-Colley et al. 2004: NZJMFR 38







Schematic – Sherry River
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E. coli medians – Sherry River
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Ongoing Water Quality 
Monitoring – nitrate
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Further work
• Catchment group aiming for further improvements
• Farm plans
• Riparian plantings
• Targetted water quality survey

– ‘hot spot’ tributaries
• Storm sampling – load measurements



Zoom out…..



Storm sampling – to estimate pollution loads…
(from McKergow & Davies-Colley paper 

submitted to Hydrological processes)
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E. coli modelling in Motueka River
(from Wilkinson 2007)
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How science is being used?

• SoE Reports
• Action at pollution hotspots
• Exploring linkage with 

cultural indicators?



Summary

• ICM – ridge tops to the sea – consider effects 
on all values

• Water quality - integrating indicator
• Process important to encourage change
• Zoom-out: Downstream consequences
• Zoom-in: Local action – Local ownership of 

problem
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