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Land use & water quality

How can we balance primary production with environmental constraints?
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Implementation in Southland

Total Nitrogen
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Where is the land best for agriculture?



1. Productive potential

Land Use Capability (LUC)
• Long-term capability to sustain one or 

more productive land uses
• Considers physical characteristics of the 

land

Where is the land best for agriculture?
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LUS Indicators2. Relative Contribution
How “leaky” is the land?
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2. Relative contribution
How “leaky” is the land? 65 40 10

Relative contribution =   Parcel load − 𝑀𝑒𝑎𝑛 𝑙𝑜𝑎𝑑 𝑀𝑒𝑎𝑛 𝑙𝑜𝑎𝑑
-∞ < Relative contribution < +∞
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2. Relative contribution
How “leaky” is the land? 0.63 0

Relative contribution =   Parcel load − 𝑀𝑒𝑎𝑛 𝑙𝑜𝑎𝑑 𝑀𝑒𝑎𝑛 𝑙𝑜𝑎𝑑
-∞ < Relative contribution < +∞

High contributionLow contribution

-0.75Relative contribution



2. Relative contribution
How “leaky” is the land?

Physiographic Zones
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Where are the downstream constraints?



3. Pressure

MAL: 1,000

Maximum acceptable load (MAL)
Water quality objectives set at locations in a catchment

• Rivers: Periphyton (NOF bands)
• Estuaries: Macroalgae and phytoplankton 

(Estuarine Trophic Index)

Where are the downstream constraints?



3. Pressure

MAL: 1,000
Pressure:      0.5

Maximum acceptable load (MAL)
Water quality objectives set at locations in a catchment

• Rivers: Periphyton (NOF bands)
• Estuaries: Macroalgae and phytoplankton 

(Estuarine Trophic Index)

Pressure  0  ≤ Pressure ≤ ∞ 

Headroom (pressure < 1)
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3. Pressure

Maximum acceptable load (MAL)
Water quality objectives set at locations in a catchment

• Rivers: Periphyton (NOF bands)
• Estuaries: Macroalgae and phytoplankton 

(Estuarine Trophic Index)

Pressure  0  ≤ Pressure ≤ ∞ 

Headroom (pressure < 1)
Shortfall (pressure > 1)

Critical Points
Point of highest downstream pressure
Pressure assigned upstream of critical points

Where are the downstream constraints?

MAL: 1,000
Pressure:      0.5

Load:    500

MAL: 1,000
Load: 1,500

Pressure:     1.5

MAL: 2,500
Load: 2,500

Pressure:     1.0



3. Pressure

2013 land use

Objectives set to C band
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LUS Indicators

Where is the productive land without 
environmental constraints?



Pressure

Productive Potential

Relative contribution



Land Use Suitability
LUS classification depends on 
how the indicators are combined



LUS Spatial Explorer



Land Use Suitability
• A decision support tool for planners, policy makers, 

land investment

• Dependant on the properties of the land parcel and 
normative decisions and assumptions about
• Land use settings
• Water quality objectives
• LUS classification

• Best presented using interactive GIS tools
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