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 We need to be clear about what the definition of resilience is, and what ecosystems are 
resilient to. One possible definition would be that resilience is the ability of a system to 
maintain its life supporting capacity over time. 

 It should be made clear that systems need to be resilient to adverse human impacts, as not 
all human impacts are bad. 

 The phrase “high sediment levels” – needs to change because high sediment levels might be 
natural. A qualifier is needed, e.g. “excessive sediment” 

 The first sentence after the definition has stressors – it would be helpful to describe these as 
aspects to be managed etc. instead of “matters to take into account” 

The group agreed we should update the definition of Ecosystem Health.  

Actions To be completed by 

Draft a new definition for group to approve MfE and STAG 
 

Prioritising metrics 

Three groups were formed to workshop and prioritise the indicators in Appendix 1, guided by the 

criteria of: (1) urgency (magnitude of the associated problem) and (2) representativeness (whether 

the five components of ecosystem health are represented). 

The following summaries are from the groups: 

Group 1 

Overall messages: 

Rivers and aquatic life were the highest priority water body and ecosystem health components 

respectively – but we need a mix of outcomes and stressors. Water quantity wasn’t seen as a priority 

issue at the national scale, but could be locally important e.g. in Canterbury [relevant to flows work]. 

The group ranked indicators in order of priority – as indicated below. Less priority was placed on 

existing attributes as they are already being managed now. 

Rivers 

Aquatic life: fish and invertebrates most important (1, 2) (it’s the ecosystem health outcome we 

want), water birds are transitory and issues exist locally so are a lower priority. Physical habitat is a 

major driver of decline and the next most important indicator at all scales (reach and catchment) – 

this could be managed through site-scale Rapid Habitat Assessment (3), and consider the Habitat 

Quality Index for broader scale (Death et al.) including connectivity (both floodplain and fish 

passage) (5). Dissolved oxygen (4) is also important (given work on nutrients and dissolved oxygen is 

underway). If doing oxygen, work should also proceed on temperature and Biogeochemical 

Processes (e.g. gross primary productivity [GPP]) as well, as these would not require much more 

work and are important. Biotic interactions are too difficult/insufficient measures are available.  

It was felt that Water Quantity, while important in some areas, isn’t such a significant national issue 

to warrant top priority over the above. 

Lakes  

This group considered that developing new NOF attributes for lakes was not as urgent as for rivers. 

Exotic (pest) fish and plants are  key stressors (6), and their presence can make a lake resistant to 

improvement. Given nutrients are managed already through inclusion in the NOF (9), other priority 
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gaps are substrate (deposited sediment) (7), dissolved oxygen (8) and indigenous fish (9). Thought a 

lake fish index of biotic integrity (IBI) may be required (this does not exist yet). Some councils (e.g. 

Horizons) do fish surveys of lakes.  

Wetlands 

Wetland extent is the most important indicator (10) 

Groundwater 

Nutrients are important, because of the link with surface water. Surface and groundwater need to 

be managed as one hydrological system, not as separate components.  

We lack detailed understanding of the ecology of aquatic life (invertebrates and microbes) in 

groundwater systems and therefore do not fully understand their biodiversity value or role in 

ecosystem processes. This should be a priority for research as current human activities could be 

having a significant impact on these forms of aquatic life.   

Group 2 

This group indicated ten priorities for rivers, groundwater and lakes but didn’t rank them. Wetlands 

weren’t addressed due to lack of time. 

Overall messages:  

In ten years’ time, we want to be able to understand ecosystem health better. Incorporating 

measures of aquatic life are a high priority due to the previous focus on water quality and quantity. 

This should include fish and macroinvertebrates as a priority, also incorporating pest species. Habitat 

loss is the most significant issue facing streams, and riparian areas are of importance for 

understanding this, though the importance of riparian vegetation is greater in smaller streams. 

There are key knowledge gaps in groundwater ecotoxicology and emerging contaminants. 

Rivers 

In rivers, plants, invertebrates, fish, connectivity, riparian, dissolved oxygen, temperature, nutrients, 

emerging contaminants, hydrological variability, extent, and biogeochemical processes were 

identified as priorities. Pest species are important in certain places. 

Incorporating measures of aquatic life are a high priority due to the previous focus on water quality 

and quantity. Fish and invertebrates can indicate whether the rest of the ecosystem is functioning. 

However, we need measures of all ecosystem components. For example, if fish and invertebrate 

populations aren’t healthy – this is when other measures of water quality become really important 

to help diagnose the cause. 

For the general public, periphyton and fish are important indicators because they are the most 

visible. 

Macroinvertebrate indicators for rivers require further work so that we can understand the drivers 

of species change. The work underway on stressor-specific macroinvertebrate metrics helps our 

understanding here. 

Riparian areas are a priority and their importance for river health is greater in smaller rivers. The 

most significant issue facing streams is habitat loss. 

Groundwater 
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Priority areas for this group were microbes, invertebrates, extent, dissolved oxygen, nutrients, 

toxicants, and biogeochemical processes.  

Populations of microbes and invertebrates are heavily interlinked with biogeochemical processes, 

dissolved oxygen and nutrients in groundwater. We lack knowledge to effectively manage ecosystem 

health in groundwater and there is research needed in this area. Contaminants are also a priority for 

further work as once in the groundwater, some contaminants can persist longer term. We need 

basic ecotoxicology work for groundwater species to find the effects of key contaminants. 

Groundwater extent is also an important indicator as this needs to be managed with respect to 

water abstraction and recharge rates. 

Lakes 

In lakes, plants (including pest plants), fish (including pest fish), nutrients, and biotic interactions 

(e.g. relating to pest species) were identified as priorities. Of these, nutrients and pest species were 

flagged as being particularly important. Nutrients are important as key drivers of other process in 

lakes.  

We need indicators that address both the littoral (near-shore) zone as well as the pelagic (open 

water) zone. LakeSPI is a good example of a metric that addresses plant community composition in 

the littoral zone and also incorporates measures of pest species.  

Group 3 

Overall messages: 

Wetlands are the highest priority for management as the current management focusses on rivers 

and lakes.  It was felt if the rivers and wetlands had good ecosystem health then this would lead to 

good lake ecosystem health.   

There needs to be a measure of cumulative effects – what is the effect of one indicator with 

another, and multiple stressors over time, e.g. correlate the sediment and plant indicators. 

The top 10 indicators were: 

1. Extent of wetlands – compared to original state. Highly correlated to ecosystem health and 
easiest to determine 

2. Wetland hydrological regime e.g. intactness 
3. Wetland plants – and species occupancy compared to the natural state, including pest plants 
4. Dissolved oxygen in rivers 
5. Nutrients for rivers 
6. Fish for rivers – this was important to communities and due to the fact there are many 

threatened fish 
7. Lakes - the cumulative effects of a number of indicators including biogeochemical processes 

– this was a reflection of mauri ora 
8. Substrate for lakes (e.g. deposited sediment) 
9. Suspended sediment in rivers.  This can have a large impact on rivers and downstream 

environments (estuaries and lakes). 
10. Nutrients in wetlands as this would give an indication of the capacity for restoration  

Other comments: 

Riparian buffers were important – there were already tools and methods established to measure 

these 
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Physical habitat, including form and connectivity of rivers was also important- including lateral 

connectivity. 

The biogeochemical processes indicator was linked to dissolved oxygen, as well as gross primary 

productivity (GPP) and ecosystem respiration (ER) 

Indicators that were not required for wetlands: microbes, DO, temperature, clarity and suspended 

sediment, toxicants.   

Biogeochemical processes and biotic interactions were too hard to determine for wetlands but that 

peat condition was an important indicator that could be used for ecological processes. 

 

Discussion among whole group: 

Following the small group discussions, the following topics were discussed by the whole group: 

 There are several habitat assessment tools available that operate at different scales. There 
may be opportunities to harmonise these. Group members flagged this as an area where the 
Water Taskforce should work together with Environmental Reporting.  

 In relation to the Ecosystem Health definition: Ecosystem Health is made up of five 
components – all are affected by combinations of stressors. We need to measure a 
combination of indicators and stressors.  

 There are parallels with the way we talk about mental health – often we talk about illness 
rather than wellness. Can we talk about environmental wellness instead of environmental 
illness? 

 Is the NPS-FM the best way to manage aspects influencing ecosystem health such as pests? 
More broadly, are the policy mechanisms in the NPS-FM the right way to tackle ecosystem 
health? For example, addressing habitat needs to be done collectively. Limiting resource use 
(the current underlying philosophy of the NPS-FM) is not going to fix habitat. 

 Green economics provides a way of looking at this problem, as it doesn’t ask about limiting 
resource use but asks how the activity gives back to the system. 

 We need to look at the catchment holistically and take collective action. This is an approach 
that involves both biophysical and social sciences. 

 The approach in the NPS-FM of managing single stressors from individual resource users 
(e.g. nitrogen discharge allowances) is necessary but not sufficient. We’ve provided the 
technical framework for this approach to happen. How can we present the framework in a 
way that facilitates a different approach? 

 The group talked about flipping the old approach by also looking at the desired outcome, as 
well as the stressors.  

 It’s not enough to put enabling processes into policy and hope that people will do the right 
thing. There are other mechanisms that sit outside the RMA. It’s always been acknowledged 
that a range of changes are required, not just the NPS. 

Actions To be completed by 

MfE to provide a list of regulatory and non-regulatory approaches to 
improving ecosystem health 

MfE 

Present results of ecosystem health prioritisation at joint workshop on 30 
January 

STAG representative, 
assisted by MfE 
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