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12. CURRENT GAPS 
As part of the literature review, a full list of current gaps in our understanding of the catchment has been developed. This is broken down into research gaps 
and monitoring gaps below. 

The next steps would be to discuss these gaps with both the regional and district authorities and freshwater experts to determine their importance and 
which of these are essential for informing lake water quality/ecosystem management, along with timeframes to complete them. 

Table 2: Research gaps identified 

Identified Gap Research recommendation Recommended priority 

Comprehensive catchment specific 
understanding of the links between land use 
and/or land management practices and the 
health or state of receiving environments 
(rivers, streams, lakes, wetlands and 
groundwater) 

Investigation of relationships between land use and/or land management 
practices to identify the most influential linkages between individual 
parameters or groups of parameters.  This will require regular reporting of 
changes in land use and land management practices to provide a suitable 
data set (see recommendation in Table 3 below).  Targeted monitoring 
programmes would be required to assess particular issues – in particular 
understanding the status of the attributes specified in the NPS-FM. This 
should include understanding trends in stocking rates in the Upper Clutha 
study area.  Ascertain historic rates and trends, current practices and 
forecast future state 

Short 

This understanding underpins the 
refinement of priority work areas for 
managing WQ going forwards. 

 Investigation of the main sources of, and the fate of, contaminants that may 
end up in rivers, lakes, and aquifers. Assess cumulative effects. 

Short 

Key to understanding the implications of 
current and future contaminants on the WQ 
of the area. 

 Develop an understanding of urban growth rates/developments and future 
state. 

Short 

Spatial planning is already underway and is 
underpinned by existing research.  Needs 
regular review and refinement as social and 
economic conditions change 
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Identified Gap Research recommendation Recommended priority 

 Investigate the hydrodynamic properties of Lakes Wānaka and Hāwea 
including understanding the flow paths, residence time, vertical mixing 
regimes, and seasonal primary productivity. 

Short 

How the lake processes and transports 
contaminants is a key driver that needs to be 
well understood to aid the understanding of 
its influence on the incidence of undesirable 
states. 

In collaboration with DoC, develop a program of water testing within the 
conservation estate that establishes baseline measurements (including 
benthic invertebrates) and supports the water testing being undertaken by 
landowners adjacent to the conservation estate (whole of catchment 
approach to monitoring). 

Short to medium 

This will provide valuable baseline data to 
make an informed assessment of 
background change.  If funding is not 
immediately available, it should not be 
prioritised above existing monitoring 
programmes with quality records 

Improved understanding of current 
environmental state and trends based on 
existing data from conventional and 
disparate data sources 

While ORC carries out limited regular reporting on surface water quality 
across the region, in our opinion there would be benefits to be gained from 
completing this in an integrated way that covers water quality and quantity 
across surface and groundwater.  It is worth noting that there is a large 
amount of data that has been collected for disparate purposes that, if 
collated for analysis, may complement the more conventional data records.  
This may add to the ability to ascertain trends and analyse state across the 
catchment. 

It is also worth noting however, that there is unlikely to be adequate 
existing data for a comprehensive understanding of lake attributes and 
processes. 

Medium 

Integrated reporting will help to 
communicate the issues and linkages to 
stakeholders in a more engaging way.  It can 
also help with design of future integrated 
monitoring programmes. 

 Assessment of the effectiveness of the management of fish 
passage/relocation programmes past the large hydropower dams (see 
Contact Energy’s consent conditions for longfin eel elver capture below 

Medium 
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Identified Gap Research recommendation Recommended priority 

Roxburgh Dam and release in upper catchment. See also the CE Elver and 
lamprey release strategy). 

Collaborate with Contact Energy on this to 
ensure they have buy-in to any 
recommendations that may be made 

Utilise emerging sensing technologies for 
assessment of environmental state 
(collaborate with Xerra) 

Investigate the use of remote sensing (satellite or aerial) for assessment of 
key environmental factors. 

Short/medium 

In the short term engage with agencies 
involved in development of these techniques 
to get early access to technology.  Usable 
technology may not actually be available 
until the medium to long-term timeframe 

 Investigate new sensing technologies for continuous assessment of water 
quality parameters  

Short/medium 

In the short term engage with agencies 
involved in development of these techniques 
to get early access to technology.  Usable 
technology may not actually be available 
until the medium to long-term timeframe 

Causes of invasive nuisance organism 
incursions or proliferations 

Investigation into the drivers for proliferation of invasive organisms such as 
Lindavia intermedia, Didymo and Lagarosiphon. 

Short 

Important to understand this to inform the 
following two points.  Some work already 
underway. 

Controls for management of invasive 
nuisance organism incursions or 
proliferations 

Investigation of what controls could be put in place to eliminate or manage 
invasive organisms such as Lindavia intermedia, Didymo and Lagarosiphon. 

Short/medium 

This is important to help constrain the 
current issue but may be somewhat reliant 
on the research mentioned in the above 
point 
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Identified Gap Research recommendation Recommended priority 

Understanding the potential vulnerability 
for occurrence of new invasive nuisance 
organisms  

Investigation into what other invasive organisms the lakes and rivers of 
Upper Clutha may already have established or be vulnerable to.  This may 
require matching analogous environments and assessment of possibility of 
transport of organisms. 

Medium/long 

This is a long-term strategic approach to 
putting measures in place to reduce the 
chance of other invasive organisms being 
introduced to the environment 

Local scale understanding of climate change 
impacts on the Upper Clutha area 

Downscaling of NIWA climate change impact projections for the local scale 
and key parameters.  Development of an engaging communications 
package to upskill the community on the implications of climate change.  
This would be equivalent to what has been done for Greater Wellington 
Regional Council (Pearce et al., 2017). 

Short/medium 

This work has largely been done by both ORC 
(NIWA, 2019) and QLDC (Bodeker, 2019) but 
interpretation and integration of the results 
into policy is the most important next step 

Understand the environmental, social and 
economic impacts of proposed changes in 
water allocation regime for Cardrona River 
and the Wānaka Basin Cardrona Gravel 
Aquifer. 

Evaluate how the water use regime might change and how that will impact 
on water use and how that influences the environment (river and aquifer) 
and the water users. 

Medium/long 

This should be a key component of the 
upcoming work on water allocation policy in 
those catchments and through the iterative 
process of improved understanding gained 
through RMA processes. 

Understand the volume and impact of 
permitted takes 

Develop a methodology for assessing the volume of permitted takes in a 
catchment. 

Short/medium 

This is a useful piece of information to have 
for the development of water allocation 
policy.  The priority placed on this work 
depends on the expected proportional 
importance of permitted takes in the overall 
context of water use in priority catchments. 

Local environment and climate specific 
urban design standards/guidelines 

Development of recommended best practice for urban development that 
has low/no impact on waterways and lakes. 

Short/medium 
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Identified Gap Research recommendation Recommended priority 

If this is believed that current practices are a 
significant influence on WQ then this should 
be prioritised.  If it is not so influential then it 
could be given a longer timeframe. 

Understanding of urban and visitor 
population dynamics with particular regard 
to growth projections 

Further refinement and planning building on existing population change 
research (Maynard, 2017) 

Long 

The existing research is likely to be adequate 
for immediate purposes but will need regular 
updating and refinement over time as 
economic, social and environmental drivers 
of these things change. 

Understanding the dynamics of visitors to 
the area with regard to accommodation, 
movements and growth 

Further refinement and planning building on existing population change 
research (Maynard, 2017) 

Long 

The existing research is likely to be adequate 
for immediate purposes but will need regular 
updating and refinement over time as 
economic, social and environmental drivers 
of these things change. 
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Table 3: Monitoring gaps identified 

Identified Gap Monitoring recommendation Recommended priority  

Tracking of land use changes over time to 
“paddock” scale 

Develop a methodology for regular collection and analysis of aerial and/or 
satellite-based imagery.  Ideally develop automated processes for 
analysing data using Artificial Intelligence or other techniques (collaborate 
with Xerra). 

Short/Medium 

Depending on the state of the current 
technology this could be either a short- or 
medium-term project.  Collaboration with 
appropriate partners is key. 

Tracking of land management practice 
changes over time to “paddock” scale 

Develop a methodology for collection and analysis of this key information 
source.  For agricultural use this could be done through monitoring of Farm 
Plans.  This will require cooperation of land managers, agricultural suppliers 
and councils to get a sufficiently detailed data set. 

Medium 

This work will require the full cooperation of 
land managers to provide the required data. 
Ideally this should happen collaboratively 
rather than being compelled to do so by 
government. 

Consistent long-term monitoring of river, 
lake and groundwater quality 

Design a comprehensive and properly resourced long-term water quality 
research and monitoring programme (integrated with water quantity and 
ecology programmes) that covers the different receiving environments and 
includes: 

• Pristine areas; 
• Impacted waterways; 
• Lakes; and 
• Groundwater and spring fed streams. 

Some of the key parameters to monitor include: 
• Nutrients; 
• Pathogens; 
• Toxins 
• pH; 
• Water temperature;  
• Sediment and clarity; and  
• Other relevant NPS-FM attributes. 

Short 

Some of this programme is already in place 
for rivers, streams and groundwater, however 
it is only in very limited localities for lakes.  For 
the whole monitoring programme, there 
needs to be an overarching and integrated 
monitoring framework and purpose to drive 
it in the future.  This will need to be done in 
such a way that it can be flexible and cater for 
emerging issues as they arise.  Strong long-
term funding commitments are key to 
success in this area. 
A single monitoring buoy for Lake Wānaka 
with travelling measurements to 80m and 
fixed measurements to a depth of 130m is 
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Identified Gap Monitoring recommendation Recommended priority  

The programme should consist of a variety of discrete and continuously 
sampled sites that complement each other.   

For the lakes a more comprehensive set of sampling sites and attribute 
measurement is essential. 

well underway and likely to be installed by 
ORC in the 2021 year. This will however only 
provide a very limited understanding of lake 
dynamics. A buoy in Lake Hāwea will also be 
required. 

 Utilise emerging remote sensing techniques for assessment of lake health 
factors such as chlorophyll concentrations. 

Short/Medium 

Depending on the state of the current 
technology this could be either a short- or 
medium-term project.  Collaboration with 
appropriate partners is key. 

Consistent long-term monitoring of river 
and groundwater quantity 

Design a comprehensive and properly resourced long-term water quantity 
monitoring programme (integrated with water quality and ecology 
programmes) that covers the different receiving environments and 
includes: 

• Pristine areas; 
• Impacted waterways; and 
• Groundwater and spring fed streams. 

Short 

As for water quality some of this programme 
is already in place but it needs to have an 
overarching and integrated monitoring 
framework and purpose to drive it in the 
future.  This will need to be done in such a 
way that it can be flexible and cater for 
emerging issues as they arise.  Strong long-
term funding commitments are key to 
success in this area. 

Collection of good quality water use data 
from consented water takes and where 
possible from permitted takes.  

Telemeter rural water meters where possible and set standards for 
expected data quality to make data useful. 

Short 

Good quality data on water use is essential 
for informing the development of water 
allocation policy and critical in making good 
decisions on water permit applications.  
Education of permit holders of the 
importance of data quality and how to collect 
good data is key.  Telemetry of takes helps 
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Identified Gap Monitoring recommendation Recommended priority  

with fast identification of issues and reduces 
the quantity of poor data. 

Consistent long-term research and 
monitoring of river and lake ecology and 
biodiversity 

A well designed and resourced monitoring programme (integrated with 
water quality and ecology programmes) that covers composition, 
abundance and health of fish, macroinvertebrates, and aquatic flora that 
covers the different receiving environments and includes: 

• Pristine areas; 
• Impacted waterways; 
• Lakes; and 
• Groundwater and spring fed streams. 

Short 

As for water quality and quantity some of this 
programme is already in place but it needs to 
have an overarching and integrated 
monitoring framework and purpose to drive 
it in the future.  This will need to be done in 
such a way that it can be flexible and cater for 
emerging issues as they arise.  Strong long-
term funding commitments are key to 
success in this area. 

Consistent long-term monitoring of key 
climatic variables that could be used as 
indicators of the impacts of climate change 

A well designed and resourced monitoring programme that covers the 
different sub-climate areas across the catchment.  Areas of particular 
interest include: 

• Snow accumulation in mid altitude ranges; 
• Air temperature across the catchment; 
• Wind patterns;  
• Rainfall patterns; and 
• Lake pH. 

Short/Long 

Development of an overarching framework 
and purpose for climate monitoring is key in 
establishing a viable long-term programme.  
Initially it will be useful to have a stocktake of 
existing monitoring across the region that 
identifies what is being done now by the 
variety of agencies in the area (NIWA, 
Metservice, irrigators, ski fields).  Agency 
collaboration will greatly enhance the ability 
to implement a comprehensive climate 
monitoring programme. 

Assessment of impacts of Overseas 
Investment Office productivity increases as 
requirements of land sale in iconic lakes 
catchments. 

Monitor changes in run-off of nutrients, pesticides, due to increased 
productivity targets. 

Short 

This should be a part of the design of an 
integrated and comprehensive monitoring 
strategy as mentioned above. 
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Identified Gap Monitoring recommendation Recommended priority  

Assessment of catchment specific cattle 
pugging during winter grazing 

Monitor sediments, nutrient levels, bacterial contamination resulting from 
winter grazing near waterways 

Short 

This should be a part of the design of an 
integrated and comprehensive monitoring 
strategy as mentioned above. 

Assessment of catchment specific impacts of 
deliberate or accidental burn-offs on 
waterways 

Monitor scale and fate of flow of fire-fighting chemicals and nutrients into 
lakes, rivers streams post burn-off 

Short 

This should be a part of the design of an 
integrated and comprehensive monitoring 
strategy as mentioned above. 

Need monitoring and evaluation framework 
to guide CCP implementation 

Develop a planning, monitoring and evaluation (PM&E) programme to be 
used as part of a participatory assessment process which supports a 
strategic, learning-based and adaptive approach to CCP implementation. 

Short 

This will be a key part of keeping the CCP 
“live” and adaptable going forwards. 

 


