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Foreword 
 
I completed this project while I was on secondment to the Ministry for the Environment 
in 1999.  
 
I was keen on the project before I began for several reasons. Prior to notifying our 
Regional Freshwater Plan in 1997, I had looked at whether rivers in the Wellington 
Region could be divided into areas based on the similarities and differences of their 
physical and ecological characteristics.  I thought such an approach would be useful 
because the more information regional plans can provide about the similarities and 
differences between rivers, and their management, the more certainty for resource users.  
My investigation was brief.  At that time there were no suitable methodologies. 
 
In early 1999 I became aware of work by the Ministry and NIWA on the development of 
a methodology for classifying rivers.  I wanted to find out whether their approach would 
address some of the questions I had back in 1997.  The purpose of my secondment was 
to look at how the river classification system being developed could be used in regional 
plans. 
 
I am enthusiastic about what I found and believe that the methodology has the potential 
to be a powerful river management tool.  Development is at a critical stage if river 
habitat classification is to be useful for regional councils.  It will depend on regional 
councils becoming closely involved and scientists and policy advisors working together.  
Efforts must now focus on how the methodology can be applied.  There are practical 
problems that have to be overcome.   At present, good progress is being made on 
addressing the recommendations of this report.  Work is also progressing on field trials 
that involve Environment Waikato and the Canterbury Regional Council.  
 
In Wellington we have completed all our regional plans.  The focus of our planning is 
now on implementing the plans, monitoring the regional environment, monitoring the 
effectiveness of our regional plans, state of the environment reporting, and moving 
towards the next generation of plans.  I think this methodology has a lot of potential to 
assist in all these areas and improve the way rivers are managed.  I encourage you to 
find out more about it. 
 
If there is anything in my report you want to discuss, please contact me by phone or 
email murray.mclea@wrc.govt.nz.  Alternatively, Ruth Berry at the Ministry for the 
Environment rbe@mfe.govt.nz or Ton Snelder at NIWA t.snelder@niwa.cri.nz are 
closely involved in the development of the approach.   
 
 
 
Murray McLea 
Section Leader, Policy Development 
Wellington Regional Council 
April 2000 
 

mailto:murray.mclea@wrc.govt.nz
mailto:murray.mclea@wrc.govt.nz
mailto:t.snelder@niwa.cri.nz
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Executive Summary 
What this report is about 
The Ministry for the Environment and NIWA, with assistance from regional councils, 
are developing a methodology for river habitat classification in New Zealand.  So far, 
efforts have focused on the scientific base and use of a GIS format.  This report looks at 
how river habitat classification might be used in regional plans.  It is part of an ongoing 
program that the Ministry for the Environment is promoting to assist with application of 
the methodology to the management of New Zealand rivers. 
 
What is river habitat classification? 
River habitat classification is sometimes called river “ecotyping”.  It describes the 
process of dividing rivers into similar or different physical classes based on the habitat 
requirements of the plants and animals that live there. 
 
Potential uses of river habitat classification for the management of rivers 
Potentially, river habitat classification is a powerful management tool.  It organises 
information about rivers from complex data sets, using maps and tables.  These outputs 
are in a useful form, particularly for people who make decisions on how rivers are 
managed.  The methodology and format of river habitat classification can be adopted to 
meet specific local conditions, which makes it suitable for use by any regional council.  
It can also be updated and enhanced by adding new information and by field-testing.  
River habitat classification can provide a common information base for regional plans, 
resource consents, and state of the environment reporting.  Most importantly, for 
regional plans, it identifies the similarities and differences between rivers.  If rivers are 
significantly different, they can be managed according to their differences. 
 
How can river habitat classification be used now in regional plans? 
River habitat classification could be used now to improve the ability of regional plans to 
identify and manage rivers according to their similarities or differences.  It can add to 
the other approaches currently used for this purpose because, compared to them, river 
habitat classification: organises information on key physical characteristics of rivers into 
a single “layer”; provides greater boundary detail and accuracy; and requires each river 
in a region to be addressed systematically.  River habitat classification can be one of a 
number of information sources applied during the preparation of regional plans but not 
included in their provisions. 
 
A current constraint on using river habitat classification in regional plans 
A trial of river habitat classification in the Wellington Region demonstrates that the 
process can be applied easily, providing the appropriate GIS capability is available.  The 
maps it produces clearly identify the similarities and differences between rivers 
according to the physical variables used for habitat classification.  However, the results 
of the trial are limited because biological differences between habitat classes have not 
yet been identified.  The intended next stage of the development of river habitat 
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classification is to look more closely at biological values associated with rivers.  This 
next stage will allow the biological differences between habitat classes to be examined. 
 
The next steps for river habitat classification 
Linking habitat classes with their biological significance would enhance the use of river 
habitat classification in the preparation of regional plans.  This is because the approach 
of regional plans, which is promoted by the Act, is to manage rivers according to the 
purposes for which communities want them used.  Management purposes can be for 
human uses or natural values.  They can relate to the biology of rivers.  For example, 
rivers can be managed for aquatic ecosystem purposes.  If river habitat classification can 
tell us about significant biological differences between rivers, then it could also assist 
with the development of related management purposes and appropriate ways of 
achieving these purposes through the provisions of regional plans. 

There are many different management purposes that could arise from knowledge of the 
biological differences between rivers.  The management purposes that are included in 
regional plans must be ones that people and communities want.  Management purposes 
relating to aquatic ecosystems can be identified. Their identification would help decide 
when the biological differences between rivers are significant. 

A shortcoming of river habitat classification that arose in the trial of its application in 
the Wellington Region is that the maps are too “busy” to be easily used.  Reducing the 
number of habitat classes is desirable.  There will be fewer habitat classes if an 
emphasis is placed on habitat classes that arise from significant biological differences 
between rivers, rather than habitat classes based on physical habitat differences alone. 
 
How will these next steps enhance the use of river habitat classification? 
Habitat classes linked with different management purposes because of their biological 
differences would enable river habitat classification to become an integral part of the 
provisions of regional plans for rivers.  Plan provisions would need to provide for the 
management purposes specified.  Provisions would need to draw directly from the 
information provided by river habitat classification.  This approach would make river 
habitat classification an integral part of regional plans. 
 

Recommendations 
River habitat classification is a practical management tool than can enhance regional 
plans.  In its development, as a priority, attention should be given to: 
(1) a detailed explanation of the biological differences between habitat classes; 
(2) the development of a comprehensive but realistic list of purposes for managing the 

aquatic ecosystems of rivers in New Zealand that river habitat classification might 
contribute to; and 

(3) the aggregation of habitat classes so that they better reflect: 
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• significant biological differences1 between rivers; and/or 
• the purposes for managing aquatic ecosystems that rivers might be managed 

for. 

                                                 
1 In the context of this report “significant biological differences” means biological differences which are 

sufficiently different that different management approaches are needed.  It does not mean the 
biological significance of plants or animals, in themselves. 
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About this Report 
This report looks at how river habitat classification could be used in the preparation and 
implementation of statutory regional plans.  It focuses on the end use of river habitat 
classification in regional plans, not the science on which it is based or the GIS format 
for habitat classification.  Further information on the methodology for river habitat 
classification can be obtained from the list of references on page 33 of the report. 
 
An Executive Summary and Recommendations are contained in the pages preceding 
the Table of Contents 
 
Sections 1 and 2 identify the purpose of the report and, briefly, provide background 
information on the development of a system of habitat classification for New Zealand 
rivers. 
 
Sections 3, 4, and 5 look at river habitat classification, regional plans, and the links 
between them.  
 
Section 6 trials habitat classification for rivers in the Wellington Region.  Two 
approaches are taken.  First, the habitat classes of all rivers in the Region with coastal 
outlets, and their major tributaries, are mapped at the “catchment” scale.  Second, the 
habitat classes of four selected rivers in the Wellington Region are mapped at the 
“subcatchment” scale and at the “valley segment” scale.  The results of the trial are 
discussed and comparisons are made with present management approaches. 
 
Section 7 looks at how well river habitat classification performed in the trial.  In 
particular, it comments on whether river habitat classification delivers on its promise, as 
identified in section 3.  Some suggestions are made about how its performance could be 
improved. 
 
Section 8 draws conclusions about how river habitat classification could be used in 
regional plans. 
 
Murray McLea prepared the report on a secondment to the Ministry for the Environment 
from the Wellington Regional Council.  Murray has been involved in the preparation of 
their regional plans for the last five years, including the Regional Freshwater Plan for 
the Wellington Region.  Ton Snelder of NIWA provided advice on the methodology and 
science that river habitat classification is based on.  Andrew Smith from the Wellington 
Regional Council prepared the maps used in the report.  Eric Pyle and Ruth Berry of the 
Ministry for the Environment provided comment and feedback during the secondment. 
 
 
 



 

 

1 Purpose 
The purpose of this report is to assist the development of a system of habitat 
classification for New Zealand rivers by providing information on its use in 
the preparation and implementation of regional plans. 

 

2 Background 
The Ministry for the Environment, with the assistance of NIWA and people 
from regional councils, is developing a system of physically based habitat 
classification to assist with the management of New Zealand rivers.  The 
project began in 1996 and has the following stages: 

• Stage 1 set the scene for the project, developed a draft approach and 
scoped the technical tools that may be needed for implementation 
(Rutherford et al. 1997) – this Stage was funded through core MfE 
budget. 

• Stage 2 tested and further developed the technical methods (Snelder et 
al. 1998) – this stage was funded through the Sustainable 
Management Fund. 

• Stage 3 trialed the approach and technical methods using the Oreiti 
and Mataura catchments in Southland (Snelder and Clarke 1999) – 
this stage was funded through MfE core budget. 

 
At the time of completion of this report, MfE are funding (through the 
Sustainable Management Fund) further work to develop automated GIS 
protocols for the habitat classification system.  Also underway are programs 
for testing the biological validity of river habitat classification in two 
regions, Waikato and Canterbury.  As well, a handbook that examines the 
biological values associated with rivers is being prepared. 

 

3 River Habitat Classification 

3.1 What is River Habitat Classification? 

River habitat classification describes the process of dividing rivers into 
similar or different physical classes based on the habitat requirements of the 
plants and animals that live there.  It uses key physical variables of rivers to 
forecast other physical variables and to anticipate the plant and animal life 
that is likely to occur in those rivers.  Figure 1, on the next page,  gives a 
picture of the building blocks for the system of river habitat classification 
that is being developed for use in New Zealand by the Ministry for the 
Environment and NIWA.  The figure contains three key elements that must 
be understood for an appreciation of how river habitat classification works.  
These are: 



 

 

Figure 1: The Building Blocks for River Habitat Classification 
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• the spatial scales for determining habitat classes; 

• the physical variables which are used to place rivers within habitat 
classes; and 

• the hierarchical relationship between the physical variables (and 
between spatial scales for habitat classes). 

 
These three key elements of river habitat classification are briefly described 
under the headings in bold, below, to provide sufficient understanding for 
the purposes of this report.  For a more in depth understanding of river 
habitat classification, use references at the end of this report. 
 

The spatial scale for habitat classes 
“Spatial scale” refers to the extent of the area, or the part of the river, within 
which the habitat classes of rivers are determined.  Four spatial scales are 
identified in Figure 1.  These are: the “regional” scale; the “catchment” 
scale; the “valley segment” scale; and the “reach” scale. 
 
The “regional” scale identifies areas that are almost always far larger than 
individual catchments.  The “regional” scale can be larger than the area 
administered by a regional council because the accompanying physical 
variables (precipitation and air temperature) are usually similar over large 
areas of New Zealand.  The “catchment” (or “subcatchment”) scale 
identifies the area bounded by a catchment (or subcatchment).  The “valley 
segment” scale identifies distinctive parts of a river according to the size of 
its flow, channel characteristics, and elevation above sea level.  The “reach” 
scale further divides each “valley segment” of a river into more detailed 
habitat classes based on local physical variables such as bed substrate size, 
stability, cover, and riparian vegetation. 
 

The physical variables 
The physical variables used to classify river habitats are shown in the boxes 
in Figure 1.  These variables, in combination, determine the habitat classes 
for rivers within a region or catchment, or the parts of rivers in a valley 
segment or reach, depending on the spatial scale chosen for classifying river 
habitats. 
 
The shaded boxes are the physical variables that control the physical 
variables in the unshaded boxes.  Each of the variables in the shaded boxes 
has a set of categories associated with it.  For example, geology is a variable 
which has a number of rock types associated with it (peat, soft sedimentary, 
hard sedimentary, etc.).  Or, land use is a variable with a number of ground 
cover categories associated with it (indigenous vegetation, pasture, scrub, 
etc.).  Habitat classes are made up of unique combinations of the categories 
for variables. 
 
An expert panel decided the categories for each variable.  A complete set of 
categories for each variable used to produce the maps in this report is given 
in Appendix 1.  The criteria for deciding categories are that they should 
indicate rivers that are significantly different.  Using the example of 



 

 

geology, the categories within this variable (peat, soft sedimentary, hard 
sedimentary, etc.) all have different biological communities associated with 
them.  At the time of completion of this report a list of habitat classes 
linked with their biological implications for rivers is not available. 
 

The hierarchical relationship between the physical variables 
In Figure 1, the physical variables used for river habitat classification, and 
the spatial scale that these variables rely on, are arranged hierarchically.  
Each of the spatial scales for habitat classes is “nested” within the scale 
above it.  Physical variables higher in the habitat hierarchy determine 
physical variables lower in the hierarchy.  For example, at the top of the 
hierarchy are five variables (precipitation, biogeography, temperature, 
source of flow, and geology) that are not controlled by other variables.  All 
other variables are the outcome of these and, to varying degrees, can be 
anticipated by them.  The lines between the variables shown in Figure 1, 
and the direction of the arrows, shows a causal relationship between them.  
For example, the hydrology of a river is a consequence of climate, geology, 
vegetation, and land use in the catchment. 
 
Due to the causal relationship between variables, the habitat described by 
them becomes increasingly well defined moving down the hierarchy.  
Habitat described at the “regional” scale uses the “regional” scale variables.  
Habitat described at the “valley segment” scale is based on “regional” scale, 
“catchment” scale, and “valley segment” scale variables. 
 

3.2 What does River Habitat Classification Promise? 

3.2.1 Information is organised for easy interpretation 
Regional councils rely on the data they collect to make decisions on how 
rivers should be managed.  Data is gathered on all aspects of river 
management such as land cover, water quality, rainfall, river flows, and the 
ecology of rivers.  At present, the data collected by regional councils is kept 
within databases and/or is presented in technical reports.  Using this 
approach, information is organised in many separate layers.  Relevant 
information is drawn from these disparate sources and applied to specific 
resource issues as the need arises. 
 
River habitat classification enables information on rivers to be organised in 
one layer of data so that their key physical and biological attributes are 
described and the similarities and differences between them can be 
identified across a region.  It provides an opportunity to improve the way 
information can be presented, particularly to managers and the elected 
representatives of regional councils.  A computer based (GIS) format is 
used to generate maps and tables from complex data sets.  There is no loss 
of information because, for any given issue, the full data sets used are 
available if needed. 
 



 

 

3.2.2 Similarities and differences between rivers are identified 
River habitat classification provides information on the similarities and 
differences between rivers across a region.  Rivers that are alike can be 
managed by similar provisions in plans.  Rivers that differ significantly in 
their key physical and biological characteristics often need to be managed 
differently.  The ability to manage rivers according to their similarities or 
significant differences provides greater certainty for people who want to use 
rivers. 
 

3.2.3 The methodology is flexible 
River habitat classification is not a static process.  It uses existing data and 
provides information on rivers.  The accuracy of the information will 
depend on the quality of data used.  The information can be enhanced by 
adding new information and by field-testing.  River habitat classification 
also allows variables other than those identified in Figure 1 to be considered 
if they are relevant. 
 
The methodology and format for river habitat classification can be adapted, 
to some extent, by regional councils to meet specific circumstances.  The 
categories of physical variables have been developed by an expert panel 
(discussed in section 3.1 of this report under the heading “The physical 
variables”).  An element of judgement is used in deciding the categories.  
They can be adjusted to meet specific local conditions. 
 

3.2.4 The same information can be used for regional plans, resource 
consents, and state of the environment reporting 
Section 3.1 of this report describes the information that river habitat 
classification uses and provides.  The information it provides could be used 
in regional plans, particularly because rivers that differ significantly in their 
key physical and biological characteristics often need to be managed 
differently.  For the latter reason, it can also be valuable for state of the 
environment reporting which should take into account the similarities and 
differences between rivers in a region when reporting on them.  The 
information that river habitat classification provides is also relevant to the 
consideration of resource consent applications for activities in rivers. 
 
The benefits of such a common information source and repository for 
information are reinforced by Section 35 of the Act which identifies that 
regional councils are required to monitor: 

• the state of the environment; 

• the suitability and effectiveness of plans; and 

• the exercise of the resource consents. 
 
The most efficient way for regional councils to meet these monitoring 
requirements will be to use the same indicators for each duty, measured at 
the same or similar locations.  Wherever possible, it is desirable for regional 
councils to integrate information for regional plans, resource consents and 
state of the environment reporting. 
 



 

 

In connection with the development of a system of habitat classification for 
rivers, the Ministry for the Environment has developed a “management 
framework for rivers” (Snelder and Clarke 1999).  This “framework” is 
summarised in Appendix 2.  It is intended to provide an approach to river 
management in New Zealand which integrates both the planning and the 
state of the environment reporting responsibilities of regional councils.  
River habitat classification is a common element of both responsibilities in 
the suggested “framework”. 
 

3.2.5 Activities are linked with their effects 
The Resource Management Act is often referred to as “effects based” 
legislation.  This reference emphasises the Act’s approach to managing the 
effects of activities rather than the activities themselves when considering 
the use of resources. 
 
River habitat classification does not address the effects of activities but its 
use is consistent with an “effects based” management approach because it 
relies on cause and effect relationships between physical and biological 
variables.  Because river habitat classification is based on differences 
between physical variables and, consequently, the plants and animals which 
inhabit rivers, it can help the decision-maker decide what the effects of 
particular activities might be on river habitat. 
 

3.2.6 The biology and ecological values of rivers can be “predicted” 
River habitat classification is a system that is based on the physical 
characteristics of all rivers at a particular spatial scale.  The animals and 
plants known to be present in rivers can be correlated with physical habitat.  
The correlation between physical habitat and the plants and animals for 
known rivers can be transferred to similar sites and the biology of rivers 
that have not already been surveyed can be anticipated.  Knowledge of the 
biology of rivers enables river ecosystems to be understood and an 
assessment made of their ecological values.  River habitat classification of 
an entire region is also able to assist with assessing the significance of 
rivers by expressing their habitats as a proportion of the regional total of 
that type. 
 

3.2.7 Information sharing between regional councils is enhanced 
Regional councils are responsible for the management of resources in their 
regions.  Each region is different but many regions have common or similar 
river management issues.  There is liaison between councils, which allows 
information to be shared on how these issues might be addressed.  Regional 
differences often mean that responses to an issue are different from one 
region to another.  There are a variety of reasons why responses may be 
different.  The rivers themselves or the pressures on them may be very 
different.  Levels of knowledge about the resource may differ from region 
to region.  The value of the resource to the region may be different.  There 
can be different political responses. 
 
The ability of river habitat classification to describe the similarities and 
differences between rivers within a region applies equally to rivers across 



 

 

the country.  The same, or similar, habitat classes will occur nation wide.  
When councils are sharing information on how they are addressing 
particular issues for rivers in their regions, the use of a common 
information base will assist. 
 

3.3 Some Potential Limitations of River Habitat 
Classification 

3.3.1 Costs 
The system of river habitat classification is being developed for a computer 
based (GIS) format.  Regional councils around the country will differ in 
their ability to use river habitat classification for this reason.  For the 
Wellington Region (which is all that can be commented on here), the maps 
used in this report were generated easily, at little cost, and using only a 
small amount of staff time.  The main reason is that no manual input of data 
was required.  For a detailed region wide classification at the 
“subcatchment” and “valley segment” scales, the system could be 
developed by council staff but probably at little cost advantage compared to 
contracting out the work. 
 
Maps for the Wellington Region at the “catchment” scale took two days of 
staff time to complete.  This includes: briefing the Wellington Regional 
Council person responsible for GIS; collating the relevant data (no data 
input or formatting was necessary) and sending it to NIWA; and data 
processing and map production by NIWA.  A further day was needed for 
checking the maps to ensure the data was correctly transferred.  
 
The maps for the Otaki, Mangatarere, Pahoa and Mangaone catchments, at 
the “subcatchment” and “valley segment” scales took four days of 
Wellington Regional Council staff time to complete.  Notably, the last map 
took an hour of staff time to complete, whereas the first map took two days.  
Once an automatic system is set up for generating maps, it is a straight 
forward exercise. 
 

3.3.2 Complexity 
Regional plans are statutory documents that contain a complex array of 
inter-related provisions based on a combination of community values and 
technical information.  They are, by their nature, difficult documents for 
people to understand and interpret.  The process for classifying river 
habitats is also complex and technical.  People without the relevant training 
will generally not easily understand the details of this process.  Any tool 
which makes regional plans more complex will not be welcomed, in 
particular, by resource users. 
 
Care will need to be taken to ensure that the application of river habitat 
classification to regional plans does not make them more complex.  While 
river habitat classification is itself a complex process, the concepts that it 
relies on (section 3.1) are relatively simple.  The outputs that it produces 
(maps) can be easy to understand.  Their introduction into regional plans 
need not make plans more complex.  The detailed workings of river habitat 



 

 

classification need not form part of a regional plan.  The potential for 
increased complexity in plans can be overcome relatively easily. 
 

3.3.3 The scope of river habitat classification 
River habitat classification has the scope to address a wide range of matters 
under the Act because it is based on biophysical variables.  However, there 
are matters which must be considered for the management of rivers that 
habitat classification may have little bearing on.  These include (from Part II 
of the Act): 

• access; 

• kaitiakitanga; 

• efficient use and development; and 

• heritage. 
 
The information provided by habitat classification cannot contribute to all 
the issues regional plans must address.  It can only contribute to provisions 
relating to the physical and biological variables which river habitat 
classification relies on. 
 

3.3.4 River habitat classification is still being developed 
The system for river habitat classification is currently in its “development” 
phase.  This report is part of that process.  While habitat classification 
clearly has a lot of promise as a practical management tool for regional 
councils, it has not reached that stage yet.  At the time of writing this report 
separate studies are underway which will promote its usefulness.  These 
include: 

• the development of detailed classification for the Canterbury and 
Waikato Regions; 

• establishing the correlation between physical variables and biology in 
these regions; and 

• preparing a handbook on the ecological values of rivers. 
 
The authors of the system agree that it will be some time before a defensible 
management tool will be available.  Notwithstanding, the success of river 
habitat classification relies on its use by regional councils at the earliest 
possible stage so that it can be continually updated and refined. 
 

3.4 Current Alternatives to River Habitat Classification 

A key feature of river habitat classification is its ability to identify the 
similarities and differences between rivers (Section 4.2 of this report).  
Regional councils presently distinguish between rivers in their plans.  The 
approaches used to identify the similarities and differences between rivers 
in current plans include those described under the headings in bold, below. 
 



 

 

Using available information held by regional councils 
Regional councils hold vast amounts of data relating to rivers in technical 
reports and in their databases.  Much of the data is not translated into an 
easily useable form for use by policy advisors.  The information regional 
councils hold about rivers is usually in many “layers”.  Such information is 
often vital for deciding how particular rivers should be managed. 
 

Using information provided by statutory agencies or community 
groups 
Organisations and groups other than regional councils hold data that is 
relevant to the management of rivers.  An example is the information that 
fish and game councils can provide on the trout fishery.  The management 
of rivers for trout habitat is a matter that is directly relevant to Part II of the 
Act.  Similarly, the Department of Conservation can provide information on 
freshwater fish that are relevant to the management of their habitat by 
regional councils.  Community and recreational groups often hold 
information about the ways that rivers are used.  Such information, when it 
made available to regional councils, can assist with deciding how particular 
rivers should be managed. 
 

Relying on “experts” 
Regional councils employ technical staff who are experts in their particular 
fields of interest (eg. freshwater ecology, water quality, hydrology) for a 
region.  A lot can be achieved in regional plans through the direct 
involvement of these people in helping decide how rivers should be 
managed. 
 

4 Regional Plans 

4.1 What are Regional Plans? 

The Act describes the purpose of regional plans as follows: 

“The purpose of ... regional plans is to assist a regional council 
to carry out any of its functions in order to achieve the purpose 
of this Act.” 

 
Regional plans may be prepared in respect of any of the functions of 
regional councils.  Regional councils are the primary agency responsible for 
the sustainable management of rivers.  Their functions relating to 
freshwater include: 

• the control of land use for the purposes of managing water quality and 
quantity (territorial authorities also control the adverse effects of land 
use but regional councils have the primary responsibility for land use 
in river and lake beds); 

• control of the discharge of water and contaminants into water and the 
discharge of contaminants to land which may enter water; and 



 

 

• control of the taking, use, damming, and diverting of water. 
 
The preparation of regional plans for freshwater (including rivers) is not 
mandatory.  However, it is an option which regional councils are often 
encouraged to take because, with limited exceptions, the Act requires a 
resource consent for activities in the beds of rivers and lakes; for 
discharges; and for the taking, using, damming, or diverting of water.  The 
preparation of a regional plan enables activities that have only minor 
adverse effects to be permitted without the need for resource consents. 
 
There are many other reasons why regional plans may be prepared.  
Sections 65 and 66 of the Act, respectively, identify the circumstances 
when regional plans may be prepared and the matters to be considered 
during their preparation.  Generally, regional plans are considered beneficial 
because they: 

• give users greater certainty about how regional resources are 
managed; and  

• provide opportunities for community involvement in the management 
of regional resources; 

• enable better integration of the management of resources (eg. 
land/water)   

 
Section 67 of the Act identifies the contents of regional plans.  Regional 
plans may contain a variety of provisions.  Key provisions are their issues, 
objectives, policies and methods, including any rules.  These provisions 
provide the context for the use of river habitat classification in plans.  They 
are described in Appendix 3 because it is important understand what these 
provisions do.  
 
The rules in plans are particularly important.  They determine whether 
resource consents are needed for activities and the category of resource 
consent required.  Rules can treat rivers in similar or different ways in their 
conditions, standards, or matters over which control they retain control or 
discretion.  The categories of resource consents that a plan can require are 
described in Appendix 3.   
 

4.2 Some Current Regional Plans 

The ability to divide rivers into similar or different habitat classes is a 
feature of river habitat classification that makes it particularly useful for 
regional plans.  Rivers that are alike in their key physical and biological 
characteristics should be managed in similar ways, while rivers that differ 
significantly often need to be managed differently. 
 
Six regional plans for river management were looked at to see what 
guidance they provide on how the similarities and differences between 
rivers are currently managed.  The plans looked at here are identified in 
Appendices 4 and 5.  The plans selected each address all of the functions of 
regional councils for freshwater over an entire region.  Other regional plans 
that do not address all of these functions over an entire region were not 



 

 

considered.  The provisions of plans were examined to see how they 
provide for similar or different management of specific water bodies. 
 
Appendix 4 gives an indication of the extent to which regional plans 
identify the need for different management of different water bodies in each 
region.  For each plan the number of plan provisions that identify specific 
water bodies as a proportion of the total number of plan provisions is given.  
Overall, plans are variable in how their provisions address specific water 
bodies compared with region wide provisions.  For example, 5% of 
provisions in Hawkes Bay’s Plan are water body specific, whereas 31% of 
provisions in Otago’s Plan are water body specific.  One common theme 
emerges from a detailed examination of the plan provisions.  Namely, all 
the plans use the purposes for which rivers are to be managed in some way.  
Appendix 5 provides a brief summary of the use of management purposes 
in these plans. 
 
It is not surprising that current regional plans use the purposes for which 
rivers are to be managed in their provisions because, as identified below in 
section 5.2, it is an approach that the Act promotes.  River habitat 
classification provides the opportunity for regional plans to make progress 
on the use of this approach. 
 

5 Linking Regional Plans and River Habitat 
Classification 

5.1 Part II of the Resource Management Act 

As well as the functions of regional councils related to freshwater, 
mentioned in section 4.1 of this report, any regional plans shall be prepared 
in accordance with the provisions of Part II of the Act.  These provisions 
mention the following: 

“Safeguarding the life-supporting capacity of ... water ... and 
ecosystems” 

“The preservation of the natural character of ... rivers” 

“The protection of outstanding natural features and 
landscapes” 

“The protection of areas of significant indigenous vegetation 
and significant habitats of indigenous fauna” 

“The relationship of Maori and their culture and traditions 
with their ancestral lands, water, sites, waahi tapu, and other 
taonga” 

“Intrinsic values of ecosystems” 

“Maintenance and enhancement of the quality of the 
environment” 

“The maintenance and enhancement of amenity values” 



 

 

“The protection of the habitat of trout and salmon” 
 
These are all matters that information provided by river habitat 
classification could be expected to have a bearing on.  For example, habitat 
classes can inform people about the natural character of rivers.  Another 
example is the link between river habitat classification and the value of 
resources for Maori.  Some fish species are taonga.  The management of the 
habitat of these species could be assisted directly by river habitat 
classification. 
 
A further example is the way river habitat classification can assist with the 
management of amenity values.  The amenity values of rivers are often 
closely linked with their physical variables and biology, such as the link 
between the use of rivers by fishers and trout habitat.  Many other examples 
can be found that link each of the other Part II matters listed above with the 
information that river habitat classification can provide. 
 

5.2 Managing Rivers for “Purposes”2 

The Third Schedule of the Act explicitly promotes the management of 
rivers according to the purposes for which councils and communities have 
decided they are to be used.  It specifies narrative and quantitative water 
quality standards to be applied to various water quality management 
purposes.  If the water quality of rivers is to be managed using such an 
approach, then it makes sense to manage river flows and the beds of rivers 
for the same purposes.  The management of rivers for various purposes can 
include management for human uses or the natural values that people place 
on rivers.  Rivers can be managed for more than one purpose.  The 
approach of identifying the purposes that rivers are to be managed for has 
been included in the proposed or operative regional plans identified in 
section 4.2 of this report.  It is also an approach that has been adopted by 
many regional policy statements. 
 
The water quality classes identified in the Third Schedule are; aquatic 
ecosystem, fishery, fish spawning, contact recreation, water supply, 
irrigation, industrial abstraction, natural state, aesthetic, and cultural.  
Habitat classification can assist with management for all of these purposes 
because of the basic information about rivers that it provides.  For example, 
the variables used for habitat classes at the “catchment” scale (source of 
flow, geography, and land use) are consistent with deciding whether a 
catchment is suitable for water supply.  Or, the categories for the source of 
flow variable (lowland, hill, mountain) have a lot of influence on flow 
variability in a river.  These categories can help decide whether a river is 
suitable for irrigation purposes. 
 
Section 69(2) of the Act indicates that, for rules about water quality, 
regional councils can adopt rules directing that water bodies be managed for 
other purposes not specified in the Third Schedule.  If other purposes for 

                                                 
2 In the context of this report “purposes” has a meaning which includes human uses and natural 

values. 



 

 

the management of rivers can be included in rules, then it makes sense that 
such alternative purposes can be the subject of other provisions of regional 
plans.  Management purposes that differ from those identified in the Third 
Schedule have been adopted in current regional plans identified in section 
4.2 of this report.  For example, the Waikato Plan has adopted a Waikato 
water management class. 
 

5.3 Managing Rivers for Aquatic Ecosystem Purposes 

When managing rivers for specific purposes, two broad categories emerge.  
Some purposes that rivers are managed for primarily involve human use.  
For example, the management of rivers for water supply primarily involves 
a human end use as the purpose of management.  Other purposes are 
primarily for the management of rivers for their natural values rather than 
human end uses.  For example, the management of rivers for aquatic 
ecosystems may benefit people but the management purpose is primarily for 
aquatic ecosystems, in themselves. 
 
Section 5 the Act gives some primacy to the management of aquatic 
ecosystems by the inclusion in 5(2)(b) of “Safeguarding the life-supporting 
capacity of ... water ... and ecosystems”.  In their plans, some councils have 
used the purpose of aquatic ecosystems as a “baseline” for the management 
of water bodies.  For example, the Hawkes Bay and Wellington Plans use 
this approach.  Other management purposes can be used for rivers over and 
above a “baseline” purpose of managing them for aquatic ecosystems. 
 
Section 5.2 above identifies that river habitat classification can provide 
information that is relevant to all management purposes.  Rivers managed 
primarily for human end uses will rely heavily on those needs when 
regional councils develop guidance on how they are to be managed in the 
provisions of plans.  On the other hand, rivers that are managed primarily 
for their natural values will rely heavily on information relating to these 
values for the development of provisions in plans about how they are to be 
managed.  For rivers that are managed for aquatic ecosystems, the 
information provided by habitat classification will be central to deciding 
how they should be managed.  
 
Aquatic ecosystems across a region can be extremely variable.  For 
example, the ecosystems of an unmodified upper catchment river can be 
quite different to the ecosystems of a river flowing through the lowland part 
of a pastoral catchment.  Habitat classification can help sort out these 
differences.  It is, therefore, a particularly useful tool for grouping rivers in 
a region that are to be managed for various different aquatic ecosystem 
purposes.  In this way, the management of rivers for the broad purpose of 
aquatic ecosystems can be subdivided into more specific purposes that are 
directly relevant to the biological values associated with specific habitat 
classes. 
 
Examples of different aquatic ecosystem purposes are management for 
particular fish species, such as for trout or the habitat of threatened 
indigenous species.  The ecosystems in urban streams may need to be 
managed differently from other rivers.  Or, rivers with high biological 



 

 

diversity can have particular management needs.  For rivers that are 
managed for their aquatic ecosystems, river habitat classification can 
provide information that will not only assist with the way they are managed 
but may also be an integral part of a plan. 
 

5.4 Habitat Classes have Intrinsic Values 

Section 5.1 above notes that one of the matters identified in Part II of the 
Act that is relevant to the preparation of regional plans is the intrinsic 
values of ecosystems.  In particular, section 7, in Part II of the Act, states 
that: 

“In achieving the purpose of this Act, all persons exercising 
functions and powers under it, in relation to managing the use, 
development, and protection of natural and physical resources, 
shall have particular regard to – 

... Intrinsic values of ecosystems: ... ” 
 
In the Act, intrinsic values, in relation to ecosystems means: 

“those aspects of ecosystems and their constituent parts which 
have value in their own right, including – 

“... The essential characteristics that determine an ecosystem's 
integrity, form, functioning, and resilience: ... ” 

 
The variables used for river habitat classification are consistent with this 
meaning for “intrinsic values of ecosystems” because they are essential 
characteristics of rivers that determine the integrity, form, functioning, and 
resilience of their ecosystems’.  Therefore, each habitat class described by a 
combination of variables has intrinsic values. 
 

5.5 Which Provisions? – Issues, Objectives, Policies, or 
Methods 

Section 3.2.1 of this report establishes that river habitat classification is a 
way of organising information about the physical and biological condition 
of rivers.  It is a database for rivers.  Regional plans are dependent on 
knowledge of the physical and biological condition of rivers but they also 
rely on the values which people place on rivers.  The information which 
river habitat classification provides may influence the way people think 
about rivers but, by itself, makes no judgements about their values or how 
they should be managed.  The judgements about how rivers are managed 
are contained in the objectives, policies and methods of regional plans, in 
response to the issues that are identified in them.  The information which 
habitat classification provides can be relevant to the development of any, or 
all, of these key provisions of regional plans. 
 



 

 

6 Trialing River Habitat Classification in the 
Wellington Region 
River habitat classification was trialed in the Wellington Region using the 
following two scenarios: 

• all rivers in the Region with outlets to the coast, and their larger 
tributaries, were classified at the “catchment” scale; and 

• four catchments in the Region were classified at the “subcatchment” 
scale and at the “valley segment” scale. 

 
The rationale for this approach was to test both a “broad” classification 
(“catchment” scale) and a more detailed classification (“subcatchment” and 
“valley segment” scale) for rivers in the Region.  The approach also allows 
comparisons to be made of classification at each of these spatial scales.  
The time available for the project precluded examination of all catchments 
in the Region at the “subcatchment” and “valley segment” scale. 

 

6.1 Classification at the “Catchment” Scale 

6.1.1 Approach 
All rivers in the Wellington Region with outlets to the sea, and their major 
tributaries, were analysed at the “catchment” scale in ArcInfo “Grid” and 
mapped in ArcView.  Information on the physical variables of terrain, 
geology, and landcover was used.  Physical variables were mapped 
according to the categories of these variables identified in Appendix 1. 

 

6.1.2 Results and discussion 
Map 1, on the next page, shows rivers in the Wellington Region mapped at 
the “catchment” scale for their source of flow, geology, and land cover.  
Coloured lines on the map show the habitat classes of rivers, or parts of 
rivers.  Map 1 combines separate maps that respectively show source of 
flow, geology, and land cover for rivers in the Region.  Separate maps 
showing each variable are not included in this report.  The caption for Map 
1 identifies that there are 21 habitat classes in the Region at the “catchment” 
scale. 
 
Figure 2 shows the proportion of river length in the Region for each of the 
habitat classes identified in Map 1.  Three dominant habitat classes emerge 
for the Region, namely: 

• rivers with hill country sources that flow in hard sedimentary rock 
dominated by indigenous vegetation (17.9%); 

• rivers with hill country sources that flow in hard sedimentary rock 
dominated by pasture (33.2); and 

• rivers with hill country sources that flow within soft sedimentary rock 
dominated by pasture (28.8%). 

 



 

 

These three habitat classes occur over the length of 80% of rivers in the 
Region.  Six of the other habitat classes each occur over the lengths of 
between 1% and 7% of rivers in the Region.  The remaining 12 habitat 
classes each occur over the lengths of less than 1% of rivers in the Region. 
 



 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2 - Proportions of Each River Habitat in the Wellington Region
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The results of the mapping the Wellington Region at the “catchment” scale are not 
unexpected.  In particular, the three dominant classes for the Region were anticipated.  The 
eastern hill country of the Wairarapa generally describes the rivers with hill country sources 
that flow within soft sedimentary rock dominated by pasture.  The central ranges of the 
Region (Tararuas and Rimutakas) generally describe rivers with hill country sources that flow 
in hard sedimentary rock dominated by indigenous vegetation.  The remaining land on each 
side of the central ranges generally describes rivers with hill country sources that flow in hard 
sedimentary rock dominated by pasture. 

 

6.1.3 Comparison with current management 
Two of the Council’s plans, the Proposed Regional Soil Plan and the Regional 
Freshwater Plan already include distinctions between the three dominant classes for the 
Region identified in Figure 2, to some extent.  Both plans use the Ruamahanga River as 
a boundary between soft sedimentary and hard sedimentary rock.  These areas are 
managed differently in some rules.  The Regional Freshwater Plan specifies natural 
state as the purpose for managing many rivers in the central ranges of the Region.  
Different management approaches apply to these rivers compared to others. 
 
While the outcome of mapping the Wellington Region at the “catchment” scale could 
be anticipated to some extent, the following two benefits emerge compared with the 
current approach to managing rivers in the Region. 
 
The identification of habitat classes not currently recognised or 
considered in the preparation of regional plans 
As suggested in earlier paragraphs of this section, the current plans of the Wellington 
Regional Council have, to some extent, acknowledged the three dominant habitat 
classes in the Region.  However, other habitat classes are not acknowledged.  The broad 
habitat classification carried out focuses attention on the latter rivers and the potential 
need for similar or different management of them to be examined more closely in a 
systematic way. 
 
Greater detail is available for the identification of management 
boundaries 
The use of boundaries at the “catchment” scale provides greater accuracy than the 
current plans of the Wellington Regional Council for the identification of management 
boundaries.  For example, the use of the Ruamahanga River to separate soft 
sedimentary and hard sedimentary parts of the Region is convenient.  However, 
exceptions occur to this “rule of thumb”.  For example, Map 1 identifies catchments in 
southeast Wairarapa and around the eastern Wairarapa coastline, which are not 
consistent with their being in the soft sedimentary parts of the Region.  While they are 
few in number, having them clearly identified allows the Council to make an informed 
decision about whether it is appropriate and effective to apply separate specific 
provisions for these catchments.  

 
 



 

 

6.2 Classification at the “Subcatchment” and “Valley Segment” 
Scales 

6.2.1 Approach 
The rivers of four catchments in the Region were analysed at the “subcatchment” and 
“valley segment” scale in ArcInfo “Grid” and presented in map form in ArcView.  
Information on the same physical variables for mapping at the “catchment” scale in 
6.1.1 was used for mapping at the “subcatchment” scale, namely, terrain, geology, and 
landcover.  Information on the physical variables of elevation, size, and channel 
morphology was used for mapping at the “valley segment” scale.  Physical variables 
were mapped according to the categories of these variables identified in Appendix 1. 
 
For mapping at the “subcatchment” and “valley segment” scale, a river was selected 
from each of the three dominant habitat classes in Figure 2.  These dominant habitat 
classes emerged from the region wide mapping of rivers in section 6.1, above.  All three 
of these habitat classes have a hill country source of flow.  The Otaki Catchment was 
selected from the habitat class with hard sedimentary rock dominated by indigenous 
vegetation.  The Mangatarere Catchment was selected from the habitat class with hard 
sedimentary rock dominated by pasture.  The Pahoa Catchment was selected from the 
habitat class with soft sedimentary rock dominated by pasture.  A fourth, the Mangaone 
Catchment, was selected from the remaining habitat classes.  It has a “catchment” scale 
classification of hill country source that flows in alluvial rock dominated by pasture. 
 

6.2.2 Results and discussion 
Maps 2, 3, 4, and 5, respectively, show the rivers within the Otaki, Mangatarere, Pahoa, 
and Mangaone catchments mapped at the “subcatchment” scale for their source of flow, 
geology, land cover.  Coloured lines on the maps show the habitat classes of rivers, or 
parts of rivers.  Map 2, 3, 4, and 5 combine separate maps which respectively show 
source of flow, geology, and land cover for rivers in the Otaki, Mangatarere, Pahoa, and 
Mangaone catchments.  Rivers were also mapped at the “valley segment” scale for their 
elevation, size, and channel morphology.  The maps showing each variable for rivers in 
these catchments are not included in this report.  
 
In total, there are there are 28 habitat classes in the Region at the “subcatchment” scale.  
It is likely that this number represents almost all of the habitat classes in the Region at 
the “catchment” or “subcatchment” scale since the catchments mapped here represent a 
high percentage of habitat classes for rivers in the Region in Figure 2. 
 
With the exception of the Otaki Catchment, all the composite maps are very “busy”.  At 
the outset of the study it was intended to prepare maps which combined the 
“subcatchment” scale and the “valley segment” scale.  Using the present categories for 
each variable, maps combining these two scales would increase the number of habitat 
classes on each map by an order of magnitude.  These two scales for habitat classes 
were not combined.  The maps would be unworkable in the context of a regional plan.   
 
The habitat classes identified in Maps 2, 3, 4, and 5 indicate that, in some instances, 
different management approaches could be needed for rivers both between and within 
catchments.  However, there is no guidance for deciding when a habitat class is 
sufficiently different that it would benefit from a different management approach. 
 



 

 

Sometimes, the need for different management of different habitat classes is obvious.  
Such obvious differences usually occur as a result of a single physical variable rather 
than differences between habitat classes involving several variables.  For example, the 
dominance of indigenous vegetation as the landcover in the Otaki catchment indicates 
that it should be managed differently from catchments with other dominant land uses.  
Another example of a reasonably obvious difference is between rivers in soft 
sedimentary rock and hard sedimentary rock.  There are evident management 
implications but, as for the previous example, these can be identified without the need 
for river habitat classification.  Until the biological differences and their significance for 
each habitat class are detailed, the ability to manage rivers for a variety of different 
aquatic ecosystem purposes based on physical variables alone will be limited. 
 
Maps at the “catchment” scale provide significantly different levels of detail to maps at 
the “subcatchment” or “valley segment” scales.  A comment is made in section 6.1.3, 
above, about the greater accuracy for management boundaries that “catchment” scale 
classification provides compared with the “rules of thumb” currently used.  Both the 
“subcatchment” and “valley segment” scale maps provide even better boundary 
definitions, which could be significant for deciding which habitat classes particular 
rivers fall within.  Better definition provides greater certainty for resource users. 
 


