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Take home messages 

ÅRiparian management works 

ïMultiple potential functions enhancing 

biodiversity, water quality, aesthetics 

ÅTargeting optimises benefits 

ïFocus on functions that fit catchment context 
ÅPressures  

ÅContaminant flowpaths 

ÅNeeds of key species 

ÅValues 

ïRiparian Mgmt Classification (RMC) can help 



Rural stream mgmt toolbox 
ÅForest plantations  
ïriparian buffers & forest code of practice = NES 

ÅWater sensitive farming 
ïmatch land use to capability 

ïfish-friendly culverts & flood gates 

ïnutrient management 
Åbudgets, timing, targeting, DCD use; soil carbon 

ïtarget farm hotspots (80/20 rule)  
Åerosion control tree planting 

Åtreatment wetlands on tile drains & seeps 

Åraceway/track runoff managed 

Ågrass filters/hedges in swales 

Åwintering pads 

Ådairy effluent treatment, storage and irrigation 

Åetcé 

ï riparian management 

ï  



òAreas of direct interaction 

between land and surface wateró 
-Large influence on water for area occupied  

-Interface of private & public property rights  
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Riparian buffers 
=Riparian areas managed to protect streams 

from contaminant and habitat effects of land 

use (agric, logging, urbané.) 



Riparian zone 

functions/services 

ÅStock excreta & damage control  

ÅBank stabilization      

ÅOverland filter flow 

ÅNutrient uptake & denitrification      

ÅShade ï instream temp & veg control      

ÅWood  & leaf litter input  

ÅBiodiversity/Fish habitat/cover     

ÅDownstream flood control      

ÅRecreation & Aesthetics      

+3 y 
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Generalised widths to provide riparian functions 

After: Dosskey et al. (1997) 



Generalised vegetation types and 

Riparian functions 
Function     Vegetation type     
  Grass /sedge   Shrubs   Trees   
Bank stabilisation   low   high   high   
Overland flow filtering   

sediment & sediment bound   
  

high   
  

medium   
  

medium 

 

  
soluble   medium   low   medium   

Nutrient uptake   low   low - medium   medium   
Denitrification   medium   low   low - med ium   
Shading   low - high   medium   high   
Wood input   low   medium   high   
Leaf litter input   low   medium - high   high   
Enhancing fish habitat   Sp. specific   Sp. specific   Sp. specific   
Controlling downstream flooding   high   medium   low   
Human recreation   low   medium   high   
Aesthet ics   low - high   medium   high   
        
        

Modified from Dosskey et al. 1997 & Yuan et al 2009   



Fish speciesô riparian needs vary 

ÅHigh  
ïbanded>shortjaw>koaro> 

giant bully> giant 
kokopu>Crans 

ÅMed  
ïinanga & eels and bluegills 

ÅLow  
ïcommon bully, torrent fish, 

lamprey 

ÅV low  
ïblack flounder & smelt 

> Best to have target 
species in mind 

Leathwick et al. 2009 NZJou Mar FW Res: 43: 659-671. 



Range of riparian mgmt options 

ÅE fence - exclude cows  

Å5-8 wire fence - exclude all stock  

ÅBank-stabilising trees  

ÅProduction trees  

ÅManaged/production grass filter strip 

ÅPermanent native plantings 

ÅWetland protection/construction 

ÅCombinations 

>Match options to values & 

flowpaths (& resources/land 

owner willingness)  

 RMC = tool to guide this  



A C B 

Key values vary among 

catchments  

Nutrient issues: A > B > C 

Sediment issues: B > A > C 



Do contaminant flowpaths interact 

with riparian soils/veg? 

Stream 

Seepage 

Groundwater 

flow 

Artificial drainage 

Hyporheic 

exchanges 

Flooding 
Concentrated Q in newly planted oats 

Tile drain from overloaded 

effluent irrigation field 



How RMC can help targeting 

ÅStructured thinking tool 

ÅField staff rate riparian state & functions 

ïCurrent  

ïPotential   

ÅPragmatic steps  

ÅBest management practice 

ÅPrioritise & design riparian management 

ïLinked catchment values & ecosystem 

ÅLatest field & ref manuals on NIWA website 
 http://www.niwa.co.nz/our-science/freshwater/tools/riparian-management-classification 
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RMC Functions 

Å12 functions rated 

0-5 

ïCurrent 

ïPotential in c.20 yr 

ÅPragmatic steps 

likely to be readily 

accepted  

ïe.g. cattle exclusion 

& poplar planting 

ÅBest practice - 

adopted with 

encouragementé 

 

Current situation  

Pragmatic steps+20y 

BMP+20y 



Effects of some common 

riparian  management 

practices 



Livestock exclusion fencing 

Å Maths: dairy cow faeces/urine inputs 

ï0.3 kg P/ha/y (20% Toenepi yield) 

ï4 kg N/ha/y (13% Toenepi yield) 

ï50 kg SS/ha/y (30% Toenepi yield) 

ï10 billion E coli/ha/y input  

Å Plus 

ïBank erosion  

ïSediment re-entrainment 

ïVegetation damage 

Å 5 Catchment studies-Before and after exclusion 

ï SS loads ï 30-90% reductions 

Åmostly attributed to reduced erosion 

ï E. coli conc. 30-65% reductions 

ï nutrients variable 

 

 

Williamson et al., 1996; Owens et al. 1996; McKergow et al., 2003; Line et al. 2000, 2003; Meals & Hopkins 2002, 2003. 



Recent NZ study: 

Dairy best practice catchments* 

Å10 years monitoring 

ïStream fencing º 3-5%/y 

ïOxidn ponds to spray º 2-5%/y 

ïProductivity up (e.g. +39% milk 

in Waikakahi 2001-11) 

ïDairy expanded in Bog Burn 
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Inchbonnie:  

*Data from Bob Wilcock et al.  



Dairy BPC Trends since 2001 

TN TP Water 
clarity 

E. coli %DO 

Toenepi N.C. N.C. č  N.C. č 

Waiokura N.C. N.C. č Ď N.C. 

Waikakahi č N.C č Ď č 

Inchbonnie Ď Ď č N.C. č 

Bog Burn č N.C. N.C. č N.C. 


