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QUANTIFYING ACTUAL DENITRIFICATION IN GROUNDWATER SYSTEMS

Potential nitrate source 

30% nitrate removed 

from system in 2 year 

old water
Nitrate flows into 

groundwater system

• Can now quantify the end product (excess N2) from the denitrification reaction

• By combining this with age the rate of denitrification can be found

• With enough data a 3D map of denitrification rates could be developed

• Knowledge of where and how much nitrate loads are mitigated by natural 

denitrification processes can aid land use planning to improve water quality

70% nitrate load 

remains in 

groundwater system

NO3 →  NO2 →  NO (g) →  N2O (g) → N2 (g)



Who is using the research to make a 

difference?
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• Farmers (and their advisors) can use this research to 

position their systems for future challenges associated with 

compliance and production. 

• Regional Councils can use this research to inform policy and 

the allocation of N leaching allowances so as to achieve 

water quality outcomes in an effective and efficient manner.



How is it building towards the Our Land 

and Water goal?
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• Farming the attenuation capacity will be a defining feature of 

future land uses and a key component of suitability criteria.
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More Information

Predicting Land-Based Nitrogen loads and 

Attenuation in the Rangitikei River Catchment –
the Implications for Land Use

ourlandandwater.nz/bdn2017

Also, Dairy NZ, Our Land and Water National Science 
Challenge, and Sustainable Farming Fund (MPI, NZ) has 
funded parts of this programme.


