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Summary 

Project and Client 

 The Taranaki Regional Council, on behalf of the Regional Council Biodiversity Forum 

Technical Group, agreed to oversee the TFBIS and Landcare Research funded project 

to develop a fit-for-purpose biodiversity monitoring framework. 

Objectives 

 Review regional council requirements for monitoring terrestrial indigenous biodiversity 

and develop a recommended monitoring framework (including indicators, measures, 

elements, and data collection methods) for assessing biodiversity outcomes. 

Methods 

 The Regional Council Biodiversity Forum Technical Group documented the legislative 

and policy settings that underpin regional council requirements to monitor terrestrial 

indigenous biodiversity. They also compiled summaries of current pest control 

activities and biodiversity monitoring operations. 

 In collaboration with the Technical Group a biodiversity monitoring framework and 

suite of biodiversity indicators were developed and assessed at several meetings. After 

several iterations, a list of 10 indicators with relevant measures was agreed upon. 

Results 

 The regional councils agreed that the ‘ecological integrity’ framework was appropriate 

for council requirements. 

 The following biodiversity indicators emerged as relevant for regional council 

biodiversity monitoring requirements in terrestrial ecosystems: State and condition 

(1. Land under indigenous vegetation, 2. Biodiversity condition); Threats and pressure 

(3. Weed and animal pests, 4. Habitat loss, 5. Climate change); Effectiveness of policy 

and management (6. Biodiversity protection, 7. Pest management, 8. Ecosystem 

services); and Community engagement (9. Protection and restoration, 10. Weed and 

pest control). For each indicator appropriate measures were also developed. 

 A proposal to develop the necessary operational methods, data storage and analysis 

protocols for implementation of the indicators was submitted for an Envirolink Tools 

Grant. 

Conclusions 

 Regional councils have statutory responsibilities for monitoring the state of the 

environment and the effectiveness of policies and rules on the maintenance of 

indigenous biodiversity. The biodiversity indicators provided will contribute to national 

measures, facilitate reporting, and assist planning. 
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Recommendation 

 Progressive implementation of the 10 biodiversity indicators with associated measures, 

elements and potential data sources is recommended. 
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1 Introduction 

The Regional Council Biodiversity Forum requested Landcare Research to work with the 

Technical Group of the Forum to develop a framework and suite of indicators for monitoring 

terrestrial biodiversity status and trends, in relation to core activities and responsibilities of 

regional government. The Technical Group also included staff currently developing 

performance indicators for monitoring the national biodiversity outcomes of pest 

management programmes, to ensure that biodiversity indicators were compatible with pest 

outcome measures. 

The Technical Group developed a Terms of Reference (Appendix 1), and through several 

meetings and reports, collaborated with Landcare Research on the development of the 

biodiversity framework and indicators. These are presented in this report, together with some 

of the supporting material provided by the Technical Group. 

An important goal of this project was to achieve a high level of compatibility among regional 

council activities and those of other organisations involved in biodiversity monitoring. This 

was assisted by information from the Department of Conservation (DOC) on its Natural 

Heritage Management System. Indicators were also assessed against the Environmental 

Performance Indicators developed for terrestrial biodiversity by the Ministry for the 

Environment (1998). 

2 Objectives 

 Review regional council requirements for monitoring terrestrial indigenous biodiversity 

and develop a recommended monitoring framework (including indicators, measures, 

elements, and data collection methods) for assessing biodiversity outcomes. 

3 Process 

The Regional Council Biodiversity Forum Technical Group initiated a workshop (6 May 

2010, Paua Room, Local Government Buildings, Lambton Quay, Wellington) to consider a 

standardised approach to monitoring biodiversity based on an agreed suite of indicators. The 

meeting included presentations from regional councils currently implementing biodiversity 

monitoring schemes (Auckland Council, Taranaki Regional Council), DOC (outlining 

progress and tools in the National Heritage Management System), and Landcare Research 

(discussing current research and the rationale for consistent biodiversity assessment for 

regional and national reporting). 

At the conclusion of the meeting the Technical Group discussed and accepted: 

 DOC’s operational definition of ‘ecological integrity’ as a high-level 

operational outcome goal for biodiversity in New Zealand. 

 That regional council biodiversity monitoring requirements would be applied to 

the whole regional council area. 
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 That regional council aspirations for biodiversity monitoring should be met 

through in-common indicators and measures within an ‘ecological integrity’ 

framework. 

The Forum requested that Landcare Research develop a minimum set of indicators for 

consideration by the Forum at the next meeting, while also assisting with preparation of an 

application for an Envirolink Tools grant to implement the indicators. The Terms of 

Reference for Landcare Research were subsequently developed and agreed to (Appendix 1). 

To ensure that the indicators met the regional council requirements, the Forum 

representatives agreed to prepare a report listing the major statutory and policy instruments 

driving regional council activities to develop a biodiversity inventory and monitoring system. 

This report is included in Appendix 2. 

The second workshop (16 September 2010, Paua Room, Local Government Buildings, 

Lambton Quay, Wellington) of the Technical Group provided presentations on progress with 

MAF to develop performance indicators for national pest management outcomes, and a 

TFBIS project linking regional council environmental databases. The Forum also examined a 

list of potential terrestrial biodiversity indicators derived largely from Lee et al. (2005), in 

order to determine the scope of biodiversity components considered relevant to regional 

council activities. These discussions resulted in the regional councils agreeing to provide (i) a 

list of the type of biodiversity operations undertaken, (ii) rules that relate to biodiversity, and 

(iii) details of current biodiversity monitoring. This information was forwarded in numerous 

spreadsheet compilations and these are not included in this report. 

At the final meeting (3 December 2010, Waitaki Room, Environment Canterbury offices) of 

the Technical Group participants reviewed the indicators and suggested the final 10 be 

distributed for wider circulation and comment in this report. They also requested 

consideration of priority and practicability of each indicator. This work was seen as part of 

the Envirolink Tools grant, which would make the indicators operational, and has not been 

included in this report. All the indicators described are considered important and relevant for 

reporting on biodiversity, although some are more readily utilised than others at present. 

Several of the indicators may be obtained at a national level from agencies such as DOC and 

NIWA, thereby reducing the costs to individual councils. 

4 Regional council requirements for biodiversity inventory and monitoring 

The document prepared by the Biodiversity Forum (Appendix 2) lists the major statutory and 

policy instruments driving regional council plans to develop a biodiversity inventory and 

monitoring system. In summary the report concludes with the following key statutory, 

planning and operational requirements for programmes to monitor terrestrial indigenous 

biodiversity: 

 Need to quantify the state of terrestrial indigenous biodiversity across a region 

and monitor spatio-temporal trends. 

 Need to monitor and assess the impacts of key threats and drivers. 

 Need to assess and facilitate improvements in biodiversity management and 

policy. 
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 Need for compatibility with existing frameworks for state of the environment 

reporting to enable regional councils, DOC, and the Ministry for the 

Environment (MfE) to contribute information on a common basis for regional 

and/or national reporting purposes. 

 

These requirements have strong parallels to those articulated during the formulation of 

DOC’s biodiversity inventory and monitoring programme (Lee et al. 2005), as part of the 

development of the Natural Heritage Management System. Biodiversity outcome measures 

are also now a key requirement for pest management programmes, and policies and rules 

associated with environmental health. Significance assessments and regional plans are 

increasingly having to provide quantitative measures for biodiversity, often in a national 

context, and including biodiversity on private and other land tenures. 

5 Ecological integrity – a biodiversity assessment framework 

5.1 What is ‘ecological integrity’? 

Ecological integrity (or ecological health) is defined as the full potential of indigenous biotic 

and abiotic features, and natural processes, functioning in sustainable communities, habitats, 

and landscapes (Lee et al. 2005). Ecological integrity is achieved when all the indigenous 

organisms (plants, animals, fungi, etc.) typical of a region are present, together with the key 

processes that sustain functional relationships between all these components, across all of the 

ecosystems represented in New Zealand. At larger scales, ecological integrity is achieved 

when ecosystems occupy their full environmental range. 

Components of ecological integrity are: 

1. Species occupancy (to avoid extinctions) – Are the species present that you would 

expect? 

2. Indigenous dominance (to maintain natural ecological processes) – Are the key 

ecological processes maintained by native biota? 

3. Ecosystem representation (to maintain ‘a full range of ecosystems’) – Are the full 

range of ecosystems in New Zealand protected somewhere? 

The term ‘ecological integrity’ is not mentioned in the New Zealand Biodiversity Strategy 

(DOC & MfE 2000). However, ecological integrity as defined above does encompass the 

biodiversity vision and goals articulated in the strategy. For example, in Goal 3, the aim is to 

halt the decline of indigenous biodiversity by: 

a. maintaining and restoring a full range of habitats and ecosystems to a healthy 

functioning state, enhance critically scarce habitats, and sustain more modified 

ecosystems in production and urban environments, and to do what is necessary to 

b. maintain and restore viable populations of all indigenous species and subspecies 

across their natural range and maintain their genetic diversity. 
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The maintenance and restoration of a full range of habitats and ecosystems is included in the 

concept of ecosystem representation, while restoring viable populations of species and 

maintaining their genetic potential is a major component of species occupancy. Indigenous 

dominance incorporates the protection of plant and animal communities in a healthy 

functioning environment. 

The three ecological integrity components (indigenous dominance, species occupancy, and 

environmental representation) define types of outcomes that enable us to determine progress 

towards the goal of improving ecological integrity. These are listed in Figure 1, and included 

one (8. Sustainable use) that was considered by participants to be outside the scope of the 

present exercise. 

National 
Outcome 

Targeted 
National 
Outcome 

Outcome Objectives 

Ec
o

lo
gi

ca
l i

n
te

gr
it

y 

Indigenous 
dominance 

1. Maintaining ecosystem processes 
2. Reducing exotic spread and 

dominance 
3. Limiting environmental pollutants 

8. Sustainable 
use 

9. Community in 
conservation 

Species 
occupancy 

4. Preventing extinctions and declines 
5. Maintaining ecosystem composition 

Environmental 
representation 

6. Ecosystem representation 
7. Climate change and variability 

Figure 1  Ecological integrity framework for assessing biodiversity outcomes. 

A full list of the indicators developed within this framework for DOC (Lee et al. 2005) is 

presented in Appendix 3. DOC has been operationalising selected indicators within the first 

phase of the Biodiversity Monitoring and Reporting System (Allen et al. 2009), and these 

were presented and discussed at our first meeting. However, during our discussions it was 

clear that not all of these are relevant for regional councils, which have different 

responsibilities and jurisdictions. Our provisional lists of those that we consider relevant are 

set out in Table 1. 

5.2 Indicators – biodiversity outcomes or inputs? 

Frequently, biodiversity indicators have focused on recording management activity inputs, as 

these are often easily and accurately measured. They have included items such as area of 

possum control, number of litres of herbicide used over a given area, funds spent of 

biodiversity projects, etc. These parameters are certainly important for assessing and 

managing budgets associated with biodiversity projects, but they do not directly, or in many 

cases indirectly, measure the actual biodiversity outcomes achieved from the management 

activities. Increasingly, outcomes are the key criteria for measuring the success or 

performance of biodiversity projects as they provide a measure of the major objective of the 

management action, i.e. improving the representation and persistence of biodiversity (Green 

& Clarkson 2005). 
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5.3 State, trend or performance measures? 

In the development of an indicator framework we need to recognise what indicators can be 

used for, and what they cannot. The primary objective of the system we are recommending is 

based on wanting to report on the state and trend of biodiversity in, for example, the 

Auckland or Southland region, in order to contribute towards national state of the 

environment reporting by the Ministry for the Environment (e.g. MfE 2007) and other 

agencies. The indicators provide a snapshot of biodiversity state and condition, which, if 

measured over successive time intervals, will reveal trends that can inform policy and 

management practice. 

Indicators can also inform the performance achieved in the maintenance of biodiversity by 

the regional councils, or whether there has been a net gain in biodiversity overall, but this 

requires their incorporation into models that integrate biodiversity potential (distributions), 

current pressures on biodiversity (threats), and the response of biodiversity to different 

management actions. Ultimately, spatially explicit data and models are required. The aim is 

to measure performance (difference made or net gain in biodiversity) based on comparing the 

biodiversity outcomes of regional council actions against the likely outcome if nothing was 

done by the council: i.e. what would happen to the biodiversity if the council took no policy 

or regulatory or operational actions? This type of analysis is important when options for 

biodiversity protection need to be prioritised, and there is accountability for making a 

difference, and/or net progress towards biodiversity goals needs to be assessed. Recently 

Overton et al. (2010) developed and tested such a model (the Vital Sites and Actions Model) 

using New Zealand data, in order to identify progress towards the goal of halting the decline 

of New Zealand biodiversity (New Zealand Biodiversity Strategy; DOC & MfE 2000). 

5.4 Issues considered when deciding on the final list of indicators 

In selecting the indicators we have taken the following into account: 

 The National Priorities for protecting rare and threatened native biodiversity of private 

land (MfE & DOC 2007). This document sets out four national priorities: (i) threatened 

environments; (ii) sand dunes and wetlands, (iii) originally rare ecosystems, and (iv) 

habitats of acutely and chronically threatened species – and these require at some point 

national assessments based on progress, using data from regional councils. It is 

envisaged that these will likely form part of any National Policy Statement on 

Biodiversity. 

 Considerable differences between regional councils in the extent of current biodiversity 

monitoring programmes. For some regions, several of the indicators suggested are 

currently being measured in some form, and in a few, more extensive biodiversity 

measurements have been initiated and maintained. However, in others, very little 

biodiversity monitoring is currently undertaken. This largely reflects differences in 

capacity and the funding available. Regions also vary in the extent of indigenous 

biodiversity, especially on private land, and may have concerns about different issues 

(e.g. edge effects, threatened species). 

 The need to standardise biodiversity reporting measurements across agencies (e.g. 

DOC, QEII National Trust, regional councils) in order to provide comparable data for 
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national reporting. We are aware of current and emerging approaches used by national 

agencies and these were considered when identifying a core group of indicators. 

 The level of extra resourcing required for the indicators to be taken up by all regional 

councils. The aim was to minimise extra costs associated with implementation of the 

indicators, and to identify critical relevant information that could be realistically 

accessed or collected by the councils. 

 The Driving forces-Pressure-State-Impact-Response (DPSIR) indicator framework has 

been adopted for national State of the Environment reporting and we have attempted to 

show how the recommended indicators fit into this model. We recognise that these 

indicators will need at some point to be linked to actual statutory policies, rules and 

other methods in individual regional policy statements and regional plans, and in any 

non-statutory documents such as biodiversity strategies and incentive programmes. We 

suggest that this be undertaken with regional council representatives as part of the 

Envirolink Tools programme. 

5.5 Indicators for monitoring terrestrial indigenous biodiversity 

The indicators with suggested measures and elements are summarised in Table 1. They are 

structured to align with the range of biodiversity policies and activities traditionally 

undertaken by regional councils (e.g. State and Condition, Threats and Pressures, etc.). 

However, we also show how they fit within the Ecological Integrity Framework accepted by 

the Forum. 

We also indicate primary data sources for each indicator, recognising that several indicators 

involve obtaining the data from other agencies. The following describes each indicator in 

general terms. Further details and operational issues will be worked through and 

operationalised in the Envirolink Tools project. 

5.6 Regional council terrestrial biodiversity monitoring framework 

State and Condition 

The first two indicators measure the extent and condition of biodiversity. They are critical 

biodiversity components, widely used internationally for biodiversity assessments. In brief, 

they measure coverage and quality, and may be structured according to different regions, 

environments or particular biota of interest. 

1. Land area under indigenous vegetation – This provides a broad overview of 

indigenous vegetation and habitats across New Zealand, and identifies areas where 

indigenous species are the major or key components. In New Zealand this information 

is provided by the Land Cover Database (LCDB), which includes categories that are 

predominantly indigenous biodiversity. The LCDB has several important features, 

namely national coverage, standard measures, and repeated measures (e.g. LCDB1, 

LCDB2). Accuracy within and between classes and the types of vegetation recognised 

remain a concern. The Land Environments of New Zealand (LENZ) provide a means 

of structuring the land cover data to ensure that the full range of environments in 
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New Zealand is recognised. Differentiation of the land cover data using habitats or 

vegetation types may improve identification of areas with key biodiversity values at 

the regional level. A national standardised classification of habitats will be 

challenging as many regional councils have developed individual schemes for specific 

purposes. In contrast recognised vegetation type classifications are available, and 

DOC is currently developing a national classification of forest, shrubland, and 

grassland vegetation. 

2. Biodiversity condition – Assessing biodiversity condition is challenging when all 

areas of natural vegetation in New Zealand have been modified through removal of 

species. Our approach has been to recognise measures that reflect the presence of key 

species and the necessary structural and compositional complexity of a functioning 

ecosystem. We have also identified critical habitats for threatened species, and those 

ecosystems that are inherently vulnerable because of their limited natural extent. 

These indicators characterise healthy ecosystems, both common and rare, while also 

ensuring that they support threatened species. 

The threatened-species and vulnerable-ecosystem measures have nationally defined 

classifications and lists available for implementation. Vegetation structural 

composition will require selection of relevant biodiversity components, perhaps 

according to biomass, diameter or height. The selection of birds as a focal group, 

rather than invertebrates, etc., recognises their distinctive importance in New Zealand, 

their functional role in ecosystems, the range of current conservation programmes, 

and the availability of monitoring methods. 

Threats and Pressures 

The key pressures on biodiversity persistence in New Zealand are associated with threats 

from habitat loss and weeds and pests. Some assessments of threats to biodiversity would 

also include fragmentation, atmospheric CO2 increases, and nitrogen deposition. While these 

were discussed, only fragmentation was supported (in some cases strongly) by several 

council representatives. In our view an acceptable and credible index for fragmentation is not 

yet available, and the context would need to be clearly defined. We suggest that this be 

considered further during the implementation phase as it may be possible to provide a 

spatially restricted (e.g. lowlands) index that meets the councils’ requirements using data that 

have been collected for other indicators. 

The habitat-loss and weeds-and-pests indicators focus on the extent and rate of change of 

these factors, which provides a context for understanding the potential drivers of biodiversity 

loss or gain. Management of weeds and pests is a major component of regional council 

activities, and these measures will provide information on whether threat management by 

regional councils is reducing impacts on biodiversity values. 

3. Weeds and animal pests – Invasive species arise from the accidental or deliberate 

introductions of exotic plants and animals, and they act to reduce and displace 

indigenous biodiversity. Regional councils have both short-term goals to reduce the 

impacts of pests on biodiversity and longer-term goals to reduce the cumulative effect 

of invasive species. The latter is generally effectively achieved through eliminating 

early incursions when it is most cost effective and tractable. 
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4. Habitat loss – The destruction of habitat usually represents a long-term loss of 

biodiversity, and regional councils wish to constrain extreme modification of 

indigenous habitats. Habitats can be variously defined in terms of LENZ 

environments, vegetation types, naturally rare ecosystems, or a combination of several 

abiotic and biotic features. In addition to direct habitat loss, increasing land use 

intensification may also create major changes that impact directly or indirectly on 

indigenous biodiversity. These include homogenisation of landscapes, increased 

isolation of indigenous habitat, increasing propagule pressure from weeds, and 

modification to key ecosystem processes. Definition of ‘intensive land use’ includes 

all activities that generally exclude indigenous biodiversity. We have also included 

fire and aerial spraying, mainly because these are major disturbances disadvantaging 

many indigenous species, and opening habitats to replacement by weeds. Several 

LCDB classes can be considered as ‘intensive land use’ when combined with urban 

areas. 

5. Climate change – Increasing pressure on indigenous biodiversity is expected to occur 

as precipitation and temperature patterns change during this century, perhaps moving 

beyond the environmental fluctuations experienced since human settlement. Direct 

impacts on biodiversity are difficult to determine, but identifying biologically 

significant shifts in climate parameters will assist the interpretation and prediction of 

some biodiversity and threat changes. This information is obtainable from NIWA. 

Most regional councils will also have climate stations. 

Effectiveness of policy and management 

6. Biodiversity protection – Historically, indigenous biodiversity is most secure where 

there is formal protection, and this has become a critical measure in national 

biodiversity reporting. In New Zealand, examples include public conservation land, 

covenants, reserves, etc. and are usually designated to protect identifiable biodiversity 

values. DOC provides this information for public conservation land, and the QEII 

National Trust and regional councils maintain GIS databases with protection areas 

identified spatially, although levels of extractive use and management may differ 

between agencies. There may also be a case for including MAF Sustainable 

Management Plans for indigenous forests, depending on the intended biodiversity 

outcomes. The indicators include changes in protection over indigenous vegetation 

and habitats generally, including those that are naturally rare or important for 

threatened species. We have also included a measure that directly assesses the 

compliance process for vegetation consents, as these have the potential to cause 

inadvertent ongoing habitat loss. 

7. Pest management – Pest management by regional councils, the Animal Health 

Board, DOC, and other groups is routinely undertaken, generally to reduce impacts on 

biodiversity and eliminate disease vectors. The measures we have developed here 

measure the extent, type, and level of pest removal from indigenous habitat and 

vegetation. This is based on recognisable benefits associated with a given level of pest 

control. The biodiversity benefits are usually based on known relationships between 

predator density, for example, and native bird recovery. Potential sites should span a 

range of predator densities, for example associated with predator-proof fencing (near-

zero densities), mainland islands run by DOC, sites with fencing to remove stock, and 
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areas of regular and intensive possum control, etc. The second measure focuses more 

on the biodiversity outcomes, targeting palatable plant species (where herbivores are 

controlled) and representative guilds of indigenous birds (where predators are 

controlled). These could involve treatment and non-treatment areas for monitoring 

purposes. 

8. Ecosystem services – The provision of ecosystem services derived from indigenous 

biodiversity is of emerging importance, and water quality and quantity are key 

concerns for regional councils. Indirectly, the proportion of indigenous cover in a 

catchment, and its extent along riparian zones, may affect water entering 

watercourses. Regional councils and NIWA maintain a national river monitoring 

network measuring water quality and quantity. These data could be integrated with 

vegetation cover measures to determine the ecosystem service benefits from 

indigenous biodiversity. 

Community engagement 

The Forum wanted several indicators that measured community involvement in the protection 

of biodiversity, especially where private land was set aside for protection, and where 

landowners and communities were either reducing threats via pest or weed control, or 

restoring populations of native species. 

9. Protection and restoration by communities – The two measures listed focus on 

protecting habitats through some type of formal and secure protection, and the active 

restoration of habitat by directly increasing population sizes of relevant species. There 

are numerous community initiatives nationwide that would be included in these 

measures, many currently promoted and facilitated by regional council policies and 

staff. Data could be obtained from GIS protection layers available from QEII, 

augmented by council information. 

10. Weed and pest control by communities – Many communities are making a 

substantial contribution towards reducing pests and weeds as part of habitat 

restoration, through regular trapping programmes, and local control of weeds. These 

projects range across several agencies (e.g. Landcare groups, trusts, QEII National 

Trust, DOC) that would make the relevant information available. 

 



Page 10 

 

 

Table 1 Indicators, measures, and elements for regional council biodiversity monitoring 

Regional council terrestrial biodiversity monitoring framework 

Objective: To provide a national, standardised, biodiversity monitoring programme, focusing on the assessment of biodiversity outcomes, to meet regional council 
statutory, planning, and operational requirements for sustaining terrestrial indigenous biodiversity 

Indicator Measures Element Ecological 
Integrity 

Driving forces-
Pressure-State-
Impact-Response  

Data required and potential sources 

State and Condition 

1. Land area 
under 
indigenous 
vegetation 

Indigenous land 
cover (ha, %) of 
cover classes, 
habitat types, 
across LENZ and 
Ecological District 
units, regions 

Spatial depiction of : (i) 
indigenous cover 
classes; 
(ii) habitat/vegetation 
types; (iii) stratified by 
LENZ 

Environmental 
representation 

State Data: The Land Cover Database is foundational for this indicator, and 
regular comparable updates are required to detect change over time. 
This is currently the responsibility of the Ministry for the 
Environment. Habitat types require a standardised national 
classification. Some regional councils have their own habitat 
classifications, and these can change over time. Land Environments 
of New Zealand (LENZ) and Ecological Regions/Districts are available. 

2. 
Biodiversity 
condition 

Vegetation 
structure and 
composition 

Presence of suitable 
indigenous component 
in all structural layers 

Species 
occupancy 

State Data: Requires standardised field sampling, e.g. augmenting LUCAS 
plots, and agreement of focal species and parameters. 

Avian 
representation 

Presence of suitable 
bird species across 
trophic levels 

Species 
occupancy 

State Data: Requires standardised field sampling and classification of birds 
into relevant guilds. 

Habitat for 
threatened 
species 

For threatened and at-
risk taxa: (i) number, 
(ii) status of critical 
habitat 

Environmental 
representation 

State Data: Formal classification of threatened and at-risk species 
available. Suitable habitat requirements will require identification. 
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Vulnerable 
ecosystems 

(i) Wetlands (condition 
and extent (ha)); (ii) 
dunes and other 
coastal systems 
(condition and extent); 
(iii) naturally rare 
ecosystems (% of area 
remaining) 

Environmental 
representation 

State Data: National classifications available, including national maps for 
some systems. 

Threats and Pressures 

3. Weeds 
and animal 
pests 

Number of new 
naturalisations 

Number of new 
regional incursions 
and/or sites of 
nationally recognised 
environmental weed 
species 

Indigenous 
dominance 

Pressure/Impact Data: Requires surveillance monitoring at regional level, currently 
undertaken by regional councils. 

Distribution and 
abundance 

Based on (i) regional 
distribution and (ii) 
local abundance of 
environmental weeds 
and nationally listed 
animal pests 

Indigenous 
dominance 

Pressure Data: Operational techniques and data management currently vary 
across regions. Will require standardisation and development of 
some new approaches. 

4. Habitat 
loss 

Change in area 
under intensive 
land use 

LCDB cover classes 
within an agreed 
definition of ‘intensive 
land use’, e.g. areas 
actively managed to 
the general exclusion 
of terrestrial native 
biodiversity (i.e. crops, 
roads, etc.) 

Environmental 
representation 

Pressure Data: LCDB and reruns, while maintaining historical compatibility of 
cover classes. 
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Habitat and 
vegetation loss 

Based on changes in 
area of land cover 
classes and naturally 
rare ecosystems 

Environmental 
representation 

Impact Data: LCDB and reruns, augmented by regional aerial mapping for 
habitat loss. 

Transformation of 
indigenous cover 
through fire or 
aerial spraying 

Area of indigenous 
cover destroyed by 
fire/aerial spraying 
over defined period 

Indigenous 
dominance 

Driving forces Data: Standardised data from National Rural Fire Authority, DOC and 
regional councils. 

5. Climate 
change 

Change in 
temperature and 
precipitation 
(ppt.) 

Based on analysis of 
mean and extreme (i) 
annual temperature, 
(ii) seasonal 
temperature, (iii) frost 
frequency, (iv) annual 
ppt. and (v) seasonal 
ppt. 

Environmental 
representation 

Driving forces Data: Available from NIWA, augmented by regional council sites. 

Effectiveness of policy and management 

6. 
Biodiversity 
protection 

Change in extent 
and protection of 
indigenous cover 
or habitats or 
naturally 
uncommon 
ecosystems 

Based on LCDB repeats 
and DOC and regional 
council records and 
protection layers. 
Change measured for 
each cover 
class/habitat as % 
remaining/protected 
and hectares 
lost/gained 

Environmental 
representation 

Response Data: LCDB and reruns, DOC rare ecosystem maps, and LENZ. 



 

Page 13 

Threatened 
species habitat 

Change in habitat and 
populations of 
threatened taxa, and 
number and status of 
threatened taxa 
impacted by consents 
issued 

Species 
occupancy 

Impact Data: DOC threatened species data plus regional council habitat 
condition and distribution information. 

Vegetation 
consents 
compliance 

Permit compliance with 
vegetation clearance 
rules, especially on 
scheduled sites 

Environmental 
representation 

Response Data: Regional council compliance inspection data. 

7. Pest 
management 

Indigenous 
ecosystems 
released from 
pests 

Area and land-cover 
class or habitat where 
vertebrate densities 
have low ecological 
impacts following 
exclusion fencing or 
intensive predator 
control 

Indigenous 
dominance 

Response Data: Regional council, Animal Health Board, DOC data and field 
measurements at selected sites. 

Change in the 
abundance of 
indigenous plants 
and animals 
susceptible to 
introduced 
herbivores and 
carnivores 

Contribution (richness, 
basal area, and density) 
of palatable plant 
species (e.g. Forsyth et 
al. 2002) and 
indigenous birds 
(herbivores, 
insectivores, ground 
dwelling) in 
representative 
ecosystems 

Indigenous 
dominance 

State Data: Presence/absence and density data from representative sites, 
including across variable levels of pest control, from, for example, the 
National Vegetation Survey Databank. 

8. Ecosystem 
services 

Extent of 
indigenous cover 
in water 
catchment 

(i) Percentage of 
catchment and (ii) 
extent of riparian zone 
under indigenous cover 

Environmental 
representation 

State Data: LCDB and reruns, augmented by aerial photographs of 
representative areas. 
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Community engagement 

9. Protection 
and 
restoration 

Area and type of 
biodiversity 
protection 
achieved on 
private land 

New areas (ha) 
protected through 
initiatives on private 
land 

N/A Response Data: Permanent Forest Sink Initiative, QEII covenants and regional 
council and DOC reserves/covenant data. 

Contribution of 
initiatives to (i) 
species 
translocations 
and (ii) habitat 
restoration 

New taxa established 
and area (ha) and 
habitat type replanted 
in region 

N/A Response Data: Available from community groups (ecosanctuaries), DOC, and 
some private groups, in addition to regional council data. 

10. Weed 
and pest 
control 

Community 
contribution to 
weed and animal 
pest control and 
reductions 

Area (ha) and habitat 
types with weed and 
animal pest control by 
community groups 

N/A Response Data: Information available from regional council, DOC, and local 
authorities. 
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5.7 Relevance for pest management outcome indicators 

The Outcome Indicators for the emerging MAFBNZ Pest Management Performance 

Measurement Framework were made available in order to determine how the biodiversity 

indicators developed for regional councils could be used for multiple purposes. We are in 

discussions with Dr Chris Jones, Landcare Research, Lincoln, who is developing the 

framework for the pest management assessments. Across the different hierarchical levels of 

outcome assessment (Overall pest management outcome, Pest management intermediate 

outcome, and Proposed indicator) there are several points where our indicators could be used. 

Several examples are identified below: 

 

 Indicator 2 Biodiversity Condition: Avian representation 

 

Overall Pest Management Outcome A: Pest management – unwanted damage caused 

by harmful organisms that have established in New Zealand is prevented or reduced; 

Proposed Indicator – Trends of key native indicator species populations in response to 

pest management. 

 

 Indicator 3 Weeds and animal pest: Distribution and abundance  

Overall Pest Management Outcome A: Pest management – unwanted damage caused 

by harmful organisms that have established in New Zealand is prevented or reduced; 

Proposed Indicator – Changes in the national distribution of each of a set of 

‘indicator’ or ‘benchmark’ pest and weed species (to include subset of species spread 

on domestic pathways). 

 

 Indicator 7 Pest management: Indigenous ecosystems released from pests 

Overall Pest Management Outcome A: Pest management – unwanted damage caused 

by harmful organisms that have established in New Zealand is prevented or reduced; 

Proportion of site-led pest management programmes (by agency) leading to positive 

response/recovery in key native indicator species (or a species of high local priority). 

The important overlap between the two projects centres on selection of common sites and 

species, and the use of comparable assessment methods for animal and plant 

densities/abundance. 

To ensure compatibility between the outcome indicators utilised in the monitoring of 

terrestrial biodiversity and those used to assess the effectiveness of pest management, 

Landcare Research will involve regional council technical staff involved with MAFBNZ Pest 

Performance Measurement Framework on the working committee managing the Envirolink 

project. Dr Chris Jones will also be involved. 
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6 Conclusions 

Regional councils have statutory responsibilities for monitoring the state of the environment 

and the effectiveness of policies and rules on the maintenance of indigenous biodiversity. 

Following discussions with regional council biodiversity representatives, a minimum suite of 

10 indicators is described in general terms, with appropriate measures. These indicators are 

compatible with those being used by the Department of Conservation, and several were 

identified as important in earlier reports by the Ministry for the Environment as part of their 

Environmental Performance Indicators programme. 

Biodiversity indicators are provided to contribute to national measures, facilitate reporting, 

and assist in planning. How the indicators are measured and operationalised by regional 

councils will be worked out in the Envirolink project currently being considered by the 

Ministry for Science and Innovation. 

7 Recommendations 

 Ten biodiversity indicators with associated measures, elements and potential data 

sources should be progressively implemented. These provide a basis for reporting on 

the state of biodiversity nationally using standardised metrics and will enable regional 

councils to determine the effectiveness of biodiversity policies and regulations for 

sustaining indigenous biodiversity in their region. 
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Appendix 1 – Terms of Reference 

 

Introduction 

Review of regional council requirements for monitoring terrestrial indigenous biodiversity 

and development of a recommended monitoring framework (including indicators, measures, 

elements, and data collection methods) for assessing biodiversity outcomes. 

Background 

The Resource Management Act 1991 has a key role in managing the use, development and 

protection of natural and physical resources, including indigenous biodiversity. Under this 

Act, regional councils and unitary authorities (hereafter collectively termed RCs) have 

responsibility for establishing, implementing and reviewing objectives, policies and methods 

for maintaining indigenous biodiversity in their region. RCs are also required to monitor 

‘…the state of the whole or any part of the environment of its region…to the extent that is 

appropriate to help the local authority effectively carry out its functions under this Act’ 

(section 35(2)(a)). RCs also have responsibilities and powers under other statutes regarding 

indigenous biodiversity. 

At a meeting of the Technical Group of the Biodiversity Forum (LGNZ Wellington, 6 May 

2010) representatives from 11 RCs requested that Landcare Research develop a terms of 

reference for a review of RCs’ terrestrial indigenous biodiversity responsibilities and develop 

a suite of indicators to meet RC statutory, planning and operational requirements for 

biodiversity, and, where applicable, align regional monitoring with national monitoring. 

Terms of Reference 

1. Analyse legislative and policy settings (national and regional) driving RC terrestrial 

indigenous biodiversity monitoring requirements. This to be undertaken by RC 

representatives (Kirsty Johnston, ECan; Tim Park, GWRC; Matt Baber, ARC; 

Campbell Leckie, HBRC; Chris Spurdle, TRC) and completed by 15 June 2010. 

2. Landcare Research to outline how the Ecological Integrity Framework provides a 

context for meeting RC monitoring requirements for terrestrial indigenous 

biodiversity, including how this framework can be linked to state of the environment 

reporting. 

3. Landcare Research to develop a standardised and complete set of indicators, 

measures, elements, and data collection methodologies to meet RC monitoring 

requirements for terrestrial indigenous biodiversity. In the development of the above, 

Landcare Research will take into account: 

a. Alignment with RC requirements and functions as they pertain to 

terrestrial indigenous biodiversity 

b. Indicators, measures, elements, and associated data collection 

methodologies currently developed for or in use by RCs, the Department 
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of Conservation, Ministry for the Environment, territorial authorities, and 

others 

c. Trade-offs between actual monitoring requirements and needs and any 

issues and constraints around data collection 

d. Opportunities to align national and regional reporting requirements for 

terrestrial indigenous biodiversity. 

4. Landcare Research to develop and document criteria that they applied when 

prioritising the application of recommended indicators, measures, elements, and 

associated data collection methodologies. These criteria will allow RCs to understand 

why certain recommendations were made. It, in turn, can also be applied by RCs 

when prioritising the adoption of recommended indicators, measures, elements, and 

associated data collection methodologies, including their relationship to those being 

implemented by the Department of Conservation’s Natural Heritage Management 

System programme. 

5. By 1 September 2010, Landcare Research to provide a draft report to RCs (covering 

points 1–4) for their comment and contribute to a further meeting of the Technical 

Group of the Biodiversity Forum. 

6. Landcare Research to finalise report taking into account RCs’ comments. 

Output 

Report setting out RC requirements for monitoring terrestrial indigenous biodiversity and the 

recommended framework for meeting these requirements, including indicators, measures, 

elements, and data collection methods. 

Funding 

TIFBIS ($30k) 

Landcare Research Capability Fund Project on Systematic Biodiversity Assessment ($20k). 

Landcare Research resources 

Bill Lee and Rob Allen 
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Appendix 2 – Regional council monitoring requirements for terrestrial 
indigenous biodiversity 

Prepared by Chris Spurdle, Kirsty Johnston, Tim Park, Matt Baber, and Campbell Leckie. 

 

1. Introduction 

 

1.1 Purpose 

The purpose of the paper is to set out legislative and policy settings that underpin regional 

council requirements to monitor terrestrial indigenous biodiversity. 

 

1.2 Background and scope 

Regional councils have responsibilities and powers for the management of terrestrial 

indigenous biodiversity. These responsibilities and powers are enshrined in law and given 

effect to via a plethora of policy documents. In giving effect to their responsibilities and 

powers, councils need to monitor to understand the effects of past and present policy 

interventions. 

 

At its meeting of 6 May 2010, the Technical Group of the Biodiversity Forum (involving 

representatives from 11 regional councils) met to discuss regional council monitoring 

requirements for terrestrial indigenous biodiversity. At that meeting it was noted that regional 

councils would benefit from adopting a common suite of indicators to meet their statutory, 

planning and operational requirements for terrestrial biodiversity. It was therefore agreed to 

seek TFBIS funding to commission Landcare Research to develop a recommended 

monitoring framework (including indicators, measures, elements, and data collection 

methods) for regional councils to use when assessing biodiversity outcomes. 

 

Subsequently terms of reference have been developed to progress this matter. Pursuant to the 

terms of reference a group of regional council practitioners has analysed legislative and 

policy settings that require or empower regional councils to monitor terrestrial indigenous 

biodiversity. The paper summarises that analysis. It represents the starting point for Landcare 

Research to consider when determining the relevance of particular indicators. 

 

2. Statutory requirements 

 

This section sets out the statutory and planning context for regional councils monitoring 

terrestrial indigenous biodiversity.  

 

2.1 The Resource Management Act 1991 

Amendments to the Resource Management Act (RMA) in 2003 clarified that regional 

councils have a direct role in biodiversity. The purpose of the RMA is to promote the 

sustainable management of natural and physical resources. Because almost all forms of 

resource use affect indigenous biodiversity, and because biodiversity has such a broad 

meaning, biodiversity is recognised in the Act in many ways: 

 all plants and animals come within the definition of natural resources (section 5) 

 section 6(a), amongst other things, refers to the preservation of the natural 

character of the coastal environment (including the coastal marine area), 

wetlands, and lakes and rivers and their margins, and the protection of them 

from inappropriate subdivision, use, and development 
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 section 6(b) refers to the protection of outstanding natural features and 

landscapes from inappropriate subdivision, use, and development 

 section 6(c) refers to the protection of areas of significant native vegetation and 

significant habitats of native fauna 

 sections 7(d), (f) and (g) refer to the intrinsic value of ecosystems, maintenance 

and enhancement of the quality of the environment, and any finite 

characteristics of natural and physical resources 

 section 30(1)(c)(iiia) states that regional councils are responsible for controlling 

the use of land for the purpose of maintaining and enhancing ecosystems in 

water bodies and coastal waters 

 section 30(1)(ga) states that regional councils are responsible for establishing, 

implementing, and reviewing objectives, policies, and methods for maintaining 

indigenous biodiversity 

 section 31(b)(iii) states that territorial authorities are responsible for controlling 

the effects of land use to maintain indigenous biodiversity. 

 

The functions of regional councils under the RMA are listed in section 30 and include ‘…the 

establishment, implementation and review of objectives, policies and methods for 

maintaining indigenous biological diversity’ (section 30(1)(ga)). This function is given effect 

to through the preparation of regional policy statements and regional plans (refer section 3.1 

below). Councils have a duty under section 32 of the RMA to consider the costs and benefits 

of methods (i.e. rules and other methods) adopted in regional policy statements and plans. 

Therefore monitoring methods used need to reflect the types and scale of the policy issues 

and the nature and level of a council’s response in addressing biodiversity matters. 

 

Regional councils also have a duty under section 35(1) of the RMA to gather such 

information and undertake or commission such research as is necessary to carry out 

effectively its functions under the Act. Under section 35(2) of the RMA, regional councils are 

required to monitor:  

(a) the state of the environment relevant to their functions under the Act 

(b) the efficiency and effectiveness of policies, rules, or other methods in regional 

policy statements and plans 

(c) the exercise of any functions, powers, or duties delegated or transferred by it 

(d) the exercise of resource consents 

(e) the exercise of a recognised customary activity in the region. 

 

2.2 Local Government Act 2002 

The Local Government Act establishes the functions, powers and procedures for local 

government. Pursuant to the Act, the purpose of local government is: 

(a) to enable democratic local decision-making and action by and on behalf of 

communities, and 

(b) to promote the social, economic, environmental and cultural well-being of 

communities, in the present and for the future. 
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The Local Government Act requires regional councils to prepare a long term council 

community plan once every three years. Long term council community plans identify 

community outcomes and activities that a council intends to undertake over the next 10 years, 

including any relating to biodiversity. The scale and extent to which councils commit to 

biodiversity-related programmes, activities and targets will vary from council to council. 

 

Regional councils are required to annually monitor and report on their activities and progress 

towards achieving of their community outcomes (schedule 10, section 15(c) of the Act). In 

addition, regional councils must prepare a report once every three years on the progress made 

by the local community in achieving community outcomes (section 92). Community 

outcomes typically involve a ‘sustainability’ outcome that includes biodiversity. 

 

However, note that proposed amendments to the Local Government Act seek to change the 

definition of community outcomes to the outcomes the local authority itself aims to achieve 

in order to improve the well-being of its district or region. 

 

2.3 Biosecurity Act 1993 

The Biosecurity Act provides for the exclusion, eradication, and effective management of 

pests and unwanted organisms. The Biosecurity Act is an ‘enabling’ piece of legislation that 

empowers (rather than requires) regional councils to undertake pest management.  

 

Under section 13(1)(a) and (g) of the Biosecurity Act, every regional council has, in relation 

to its region, power to: 

 undertake monitoring and surveillance to determine the presence of pests, pest 

agents, and unwanted organisms 

 gather information, keep records, and undertake research necessary or desirable 

to enable it to act effectively under this Act. 

 

Under the Biosecurity Act, any involvement in pest management is at the discretion of the 

regional council and is undertaken subject to the preparation of a regional pest management 

strategy (refer section 3.3 below). Note that the Act’s definition of a pest is ‘…an organism 

specified as a pest in a pest management strategy’. Not all pests have impacts on indigenous 

biodiversity. Conversely, not all invasive weeds and animals that have impacts on indigenous 

biodiversity are declared to be a pest in a pest management strategy. 

 

2.4 Reserves Act 1977 

The Reserves Act establishes powers and responsibilities relating to the acquisition, 

classification and management of reserves for recreational, historic, scenic, nature, scientific 

or other purposes. However, not all councils manage reserves under the Reserves Act, nor are 

all reserves necessarily managed for indigenous biodiversity purposes. 

 

 

3. Policy instruments 

 

3.1 Regional policy statements, plans and state of the environment reports 
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Regional policy statements 

Regional and district councils both have management responsibilities relating to indigenous 

biodiversity under the RMA, which creates a potential overlap. To achieve the purpose of the 

RMA, regional councils are required to prepare regional policy statements. 

 

Pursuant to section 59 of the RMA, regional councils prepare regional policy statements for 

their region. Regional policy statements identify the resource management issues of the 

region and the objectives, policies and methods to achieve integrated management of natural 

and physical resources, including indigenous biodiversity. An example of a regional policy 

statement objective is ‘…Indigenous ecosystems and habitats with significant biodiversity 

values are maintained and restored to a healthy functioning state’. 

 

Section 62 [Contents of regional policy statements] require regional policy statements to state 

the local authority responsible for specifying the objectives, policies, and methods for the 

control of the use of land to maintain indigenous biological diversity. 

 

Of particular relevance for monitoring is section 62(1)(g) and (j) of the RMA, which requires 

a regional policy statement to state ‘…the environmental results anticipated from 

implementation of those policies and methods’ and ‘…the procedures used to monitor the 

efficiency and effectiveness of the policies or methods contained in the statement’. 

 

Regional plans 

Regional councils also prepare regional plans to give effect to their regional policy statement 

and to give effect to their functions under the RMA. Regional plans contain policies and set 

out methods, including rules that permit, control or prohibit activities that may have 

significant adverse effects on indigenous biodiversity (as they relate to the council’s section 

30 functions). 

 

Of particular relevance for monitoring is section 67(2)(d) and (e) of the RMA, whereby a 

regional plan may state the environmental results anticipated from implementation of those 

policies and methods and the procedures used to monitor the efficiency and effectiveness of 

the policies or methods. Many regional plans include schedules of high value sites that are 

prioritised for protection. 

 

State of the environment reports 

A state of the environment report is not a policy instrument but is a key component for 

regional councils to monitor and review their policies and programmes. 

 

Under section 35(2A) of the RMA regional councils must at intervals of no more than five 

years compile and make available to the public a review of the results of its monitoring for 

the efficiency and effectiveness of policies, rules, or other methods in their policy statement 

and plans. However, regional councils have expanded this reporting requirement to also 

address the results of state of the environment monitoring. 

 

3.2 Long term council community plans 

The Local Government Act requires regional councils to prepare a long term council 

community plan once every three years. Long term council community plans set out a 

regional council’s strategic directions and programmes over all its functions for the next 10 

years. Typically a plan provides a description of the significant activities that a council plans 

to carry out, the objectives of those activities, and their costs. The plans also identify 
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community outcomes and activities that a council intends to undertake over the next 10 years, 

including any relating to biodiversity. 

 

Targets set out in long term council community plans tend to be very high level. In relation to 

biodiversity matters, these plans vary considerably in detail depending upon local issues, 

priorities and capabilities. 

 

3.3 Regional pest management strategies 

Pursuant to the Biosecurity Act, all regional councils have chosen to prepare one or more 

regional pest management strategies addressing pest plants and animals. These strategies set 

out management programmes (including strategy rules) relating to declared pest species for 

the region. For a large number of those species, the decision to make them ‘pests’ was based 

on the species’ significant adverse and unintended impacts on indigenous biodiversity values. 

 

Regional pest management strategy objectives/programmes are generally pest specific. 

Generally they can be grouped around three management approaches: to prevent 

establishment/eradication, the application of land-occupier obligations to minimise 

externality impacts of more widespread pests, and the application of rules to restrict the sale 

and distribution of pests. Section 76(1)(q) requires a proposal for a regional pest management 

strategy to specify the proposed means for measuring the extent to which objectives of the 

strategy are being achieved. Some regional pest management strategies include site-based 

management of a broader range of species. 

 

3.4 National statements, strategies and plans 

As part of New Zealand’s commitment to the Convention on Biological Diversity (1992) 

(which includes a commitment to prepare national strategies, plans or programmes and set 

national goals to conserve and sustainably use biodiversity) the Government produced the 

New Zealand Biodiversity Strategy 2000. 

 

The New Zealand Biodiversity Strategy is a non-statutory strategy that sets out national 

objectives (and actions) for achieving protection of biodiversity on land. The Strategy 

objectives are to: 

 protect indigenous habitats and ecosystems 

 promote sympathetic management of biodiversity within a productive landscape 

 manage pests that threaten indigenous biodiversity 

 restore degraded areas, and  

 enhance threatened species. 

 

In 2007, the Government released its statement of national priorities for protecting rare and 

threatened biodiversity on private land. This non-statutory statement, entitled Protecting Our 

Places, was prepared to support and inform local government on their biodiversity 

responsibilities under the RMA. Protecting Our Places sets out four national priorities. These 

are to protect: 

 indigenous vegetation associated with land environments (defined by Land 

Environments of New Zealand land environments) that have 20% or less 

remaining in indigenous cover 
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 indigenous vegetation associated with sand dunes and wetlands; ecosystem 

types that have become uncommon due to human activity 

 indigenous vegetation associated with ‘originally rare’ terrestrial ecosystem 

types not already covered by priorities 1 or 2, and 

 habitats of acutely and chronically threatened indigenous species. 

 

The Minister for the Environment has indicated the Ministry may be instigating the 

development of a National Policy Statement on Indigenous Biodiversity and may investigate 

interventions for improving the management of biodiversity on private land under the RMA. 

National policy statements state policy on matters of national significance relevant to 

achieving the purposes of the RMA. Regional policy statements and plans must give effect to 

any national policy statement. 

 

4. Key findings 

 

Key findings in relation to statutory and policy drivers that underpin regional council 

requirements to monitor terrestrial indigenous biodiversity are as follows: 

 In developing appropriate monitoring indicators applicable to all regional councils, 

need to recognise regional councils will have differing levels of 

commitment/resourcing for biodiversity monitoring. 

 The RMA is the primary statute for determining regional council monitoring 

requirements for terrestrial indigenous biodiversity. All regional councils must give 

effect to that Act. 

 Section 35 of the RMA is applicable to all regional councils and requires councils to, 

amongst other things, monitor the state of the environment (relevant to their RMA 

functions) and the efficiency and effectiveness of policies, rules, or other methods in 

regional policy statements and plans. 

 Other ‘enabling/empowering’ statutes such as the Local Government Act, Biosecurity 

Act and Reserves Act will be relevant on occasion; however, there is likely to be 

significant variation from council to council in their applicability. 

 Regional policy statements are a particularly relevant policy instrument. All regional 

councils are required to prepare these documents and they need to explicitly address 

overlapping responsibilities between regional councils and territorial authorities for 

land use control functions for terrestrial indigenous biodiversity. 

 Other policy instruments such as regional plans, regional pest management strategies 

and long term council community plans will be relevant on occasion. However, again, 

there is significant variation from council to council in their applicability. 

 There are national policy drivers for monitoring terrestrial biodiversity. They are 

currently non-statutory with monitoring responsibilities lying with central agencies 

(however, it is recognised there may be benefits, both nationally and regionally, to have 

indicators where information can be aggregated to meet national reporting needs). 

 

In conclusion, recommendations on monitoring regional council strategies, programmes and 

methods will need to be sufficiently flexible and adaptable to meet different issues and 

circumstances in each region. Regional council statutory, planning and operational 
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requirements for terrestrial indigenous biodiversity monitoring programmes are summarised 

as follows: 

 need to quantify the state of terrestrial indigenous biodiversity across a region 

and monitor spatio-temporal trends 

 need to monitor and assess the impacts of key threats and drivers 

 need to assess and facilitate improvements in biodiversity management and 

policy 

 need to fit into existing state of the environment reporting frameworks through 

the use of an indicator typology that identifies, for regional councils, the 

Department of Conservation, and the Ministry for the Environment, how the 

indicators fit together for regional and/or national reporting purposes. 

 

14 June 2010
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Appendix 3 – Summary of biodiversity inventory and monitoring framework 

Table A2 Summary of biodiversity inventory and monitoring framework with proposed indicators and measures 

from Lee et al. (2005). These were all considered during the project. 

Targeted National Outcome Indigenous dominance 

Outcome objective 1 Maintaining ecosystem processes Responsibility Status 

Indicator 1.1 Soil status  

M 1.1.1 Soil carbon status Nat 2 C 

Indicator 1.2 Productivity 

M 1.2.1 NPP of natural terrestrial vegetation Nat 2 O/D 

M 1.2.2 Mast flowering/fruiting DOC 1 O 

Indicator 1.3 Water quality and yield 

M 1.3.1 Catchment water yield Nat 2 O 

M 1.3.2 Water chemistry Nat 2  O 

M 1.3.3 Stream invertebrate index Nat 2 O/D 

Indicator 1.4 Ecosystem disruption 

M 1.4.1 Number, extent and control of fires Nat 1 O 

M 1.4.2 Disease outbreaks Nat 2 C 

M 1.4.3 Hydrological change Nat 2 D 

M 1.4.4 Mass erosion Nat 2 O 

Indicator 1.5 

 

Land cover  

M 1.5.1 Land under indigenous vegetation Nat 2 O 

M 1.5.2 Area under intensive land use Nat 2 O 

Outcome objective 2 Reducing exotic spread and dominance Responsibility Status 

Indicator 2.1 Naturalisation of new weed and pest species 

M 2.1.1 Occurrence of self-maintaining populations 
of potential environmental weeds and 
pests 

Nat 2 D 

Indicator 2.2 Exotic weed and pest dominance 

M 2.2.1 Distribution and abundance of exotic 
weeds and pests considered a threat 

Nat 1 O/D/R 

M 2.2.2 Indigenous systems released from exotic 
pests 

Nat 1 O 

Outcome objective 3 Environmental pollutants Responsibility Status 

Indicator 3.1 Ecosystem levels of persistent toxins 

 M 3.1.1 Accidental release and chronic 
contamination by chemicals 

Nat 2 D 

 M 3.1.2 Toxins in selected environments and 
tissues of indigenous wildlife 

Nat 2 D 
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Targeted National Outcome Species occupancy 

Outcome objective 4 Preventing declines and extinctions Responsibility Status 

Indicator 4.1 Extinct taxa  

M 4.1.1 Number of indigenous taxa presumed 
extinct 

DOC 1 O 

Indicator 4.2 Status of acutely threatened taxa 

M 4.2.1 Number of acutely threatened taxa DOC 1 O 

M 4.2.2 Number of acutely threatened taxa under 
active management 

DOC 1 O 

M 4.2.3 Security of acutely threatened taxa under 
active management 

DOC 1 O 

M 4.2.4 Demographic response at population level 
for selected taxa under active management 

DOC 1 O/D 

Indicator 4.3 Status of chronically threatened taxa 

M 4.3.1 Number of indigenous chronically 
threatened taxa 

DOC 1 D 

M 4.3.2 Number of chronically threatened taxa 
under active management 

DOC 1 D 

M 4.3.3 Security of chronically threatened taxa 
under active management 

DOC 1 D 

M 4.3.4 Demographic response at a population 
level for selected taxa under active 
management  

DOC 1 O/D 

Indicator 4.4 Genetic change in critically reduced species 

M 4.4.1 Changes in quantitative genetic characters DOC 1 C 

Outcome objective 5 Ecosystem composition Responsibility Status 

Indicator 5.1 Composition 

M 5.1.1 Size-class structure of canopy dominants DOC 1 1O 

M 5.1.2 Demography of widespread animal species DOC 1 O/D 

M 5.1.3 Representation of plant functional types DOC 1 D 

M 5.1.4 Representation of animal guilds DOC 1 D 

Indicator 5.2 Occupancy of environmental range 

M 5.2.1 Degree of potential range occupied by 
focal indigenous taxa 

DOC 1 D 

Indicator 5.3 Patch size/fragmentation of wooded ecosystem 

M 5.3.1 Degree of connectivity in transformed 
landscapes 

Nat 1 D 

 

 

 


