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Physiographic Environments 
of New Zealand

Year 1: Science Development
�‡ Methodology paper with OLW Mar18
�‡ Development of process-attribute layers (PALs) Aug18

Year 2: Validation
�‡ Statistical analysis of WQ data to class PALs Oct18
�‡ Unvalidated Physiographic Environment Map Dec18
�‡ Validated Physiographic Environments of New Zealand Map 
�‡ Production of 2 papers on national application and validation with OLW 

Mar19



Sustainable Farming Fund (2018-2021)

�‡4 Southland Catchment Groups 
- Waituna
- Pourakino
- Wendonside
- Five Rivers

�‡ Industry Groups that supported the application
- Fonterra Co-operative Group
- Beef & Lamb NZ
- Deer Industry NZ
- Foundation of Arable Research
- Living Water 
- NZ Landcare Trust

�‡Environment Southland 
- Land Sustainability



Overview of 
Physiographic 
Science - Setting



Water contains lots of info (signals)

Lots of information in water regarding processes:

�‡Redox

�‡Major ion facies

�‡Isotopic

�‡Saturation indices 

�‡Physical and biological signals

= Water Composition

Not just N,P, sediment, and microbes
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Relationship Between Landscape Attributes and 
Processes
Landscape attributes control the variation in processesthat 
determine water composition:
Key processes are:
�‡ Atmospheric
�‡ Hydrological
�‡ Redox 
�‡ Weathering

These processes occur in both natural state 
And areas of intensive land use



Hydrological Process-Attribute Layer 
(H-PAL)



Water Source & Recharge Mechanism

(Regional Scale)

�‡ Altitude of water source
�‡ Recharge flux
�‡ Dilution potential
�‡ Transport mechanism



Landscape 
controls over 
water source, 
recharge 
mechanism and 
pathway.



Water Pathway (Catchment to Farm scale)





Redox Process-Attribute Layer (R-PAL)

Soil and aquifer reduction potential controls denitrification, the 
solubility, leachability and mobility of redox sensitive species



Redox PAL

�‡ Soil zone
�‡ Aquifer





Process Attribute Layer Integration





Summary

�‡Physiographics explain the HOW and WHYwater quality varies, given often 
similar land use intensities.

�‡Map for water �t conceptual model

�‡Application for practical farm advice that can be targeted to landscape 
processes.

�‡Provides context for existing numerical models 

�‡More than just water quality!
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