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  December 2015

Monitoring Research Quarterly, MRQ is the newsletter of Auckland Council’s Research and Evaluation Unit, RIMU. 

Each edition of the newsletter contains reports of RIMU’s current work including information about recent publications, 
research, facts and trends about Auckland. RIMU publications are available on the Auckland Council and Knowledge 
Auckland websites. 

Introduction
The Auckland Plan sets out a shared vision – to be the 
world’s most liveable city. Auckland’s natural environment 
is a vital part of this liveability. Auckland’s natural 
environment is diverse and magnificent, from harbours, 
lakes and streams to productive soils, indigenous forests, 
ranges and islands. Over the past four years the population 
of Auckland has grown by a population roughly the size 
of Taupo every year. Projected growth will place pressure 
on Auckland’s natural environment. By monitoring and 
evaluating the environmental effects of change, we can 
ensure that data informs ongoing decision-making, and 
that growth does not occur at the expense of quality of life.

The health of Auckland’s natural environment in 2015 Te 
oranga o te taiao o Tāmaki Makaurau is the first state of 
the environment report by Auckland Council. Published 
on 8 October this year, it highlights current and potential 
environmental issues, recent changes and long-term trends. 
For this edition of MRQ we provide an introduction and 
overview of the findings. The full report is available on the 
Auckland Council website at www.aucklandcouncil.govt.nz/
stateofauckland

Air
Auckland has an excellent natural advantage in terms of air 
quality, a climate which promotes dispersion, no long 

range sources and low concentrations of pollutants outside 
the urban area. In general Auckland’s air quality is good, 
with pollutants generally below guidelines, standards and 
targets. However, from time to time these are breached. 
Air quality has improved greatly in the last decades as a 
result of removal of lead, lower levels of benzene in petrol 
and increased public transport options and use, and traffic 
management planning in the CBD. However, increasing 
population and the associated need for transport and 
heating could see these trends reversed. For example, 
motor vehicles, especially those using diesel fuels, are the 
main source of PM

2.5
, PM

10
 and NO

2
. Currently, the number 

of diesel vehicles in Auckland is rising as the population 
increases. So although levels of these pollutants have 
decreased, we are still in danger of exceeding air quality 
guidelines and standards as vehicle numbers increase.
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Land
There are large parts of the region where indigenous biodiversity is protected and well managed, namely on managed 
Hauraki Gulf islands and large tracts of remaining forest on the mainland. However, where the landscape has been modified, 
primarily by high intensity farming activity and urban growth, native biodiversity is low. Pest plants (weeds) and animals 
vary greatly across the region, but we see reduced levels where management efforts are adequate.

Soil quality across the region is generally good, however there are areas showing a decline in soil function, particularly for 
agricultural and horticultural sites where there may be elevated phosphorus from fertilizers and compaction issues. This can 
affect soil function and increase the likelihood of nutrient and sediment loss to the receiving environment via surface runoff.

Elevated soil pollution is also occurring in both rural Auckland (for example, from cadmium and copper) and in our increasing 
urban areas where there are higher levels of nickel, chromium, lead and zinc.

Water 
Degraded marine and freshwater sites are a reflection of past and present inputs of sediment and contaminants from 
urbanisation and industrial activities, and nutrient and sediment inputs from rural activities. Freshwater monitoring shows a 
clear pattern between the catchment type, water quality and ecological health. Sites that are in a poor state are dominated 
by urban catchments and those in native forests with very little human influence support healthy and diverse biological 
communities. 

Clear waters and sandy bottoms of many of Auckland’s harbours and estuaries are being progressively lost to increasing 
amounts of fine sediments that muddy the waters and smother sea life. While some sites have healthy ecological 
communities, all harbour and estuary locations contain sites that have moderate or poor ecology, even those locations 
further from Auckland’s urban centre. Sediment is muddiest, contaminants are highest and ecology is poorest in locations 
adjacent to older urban Auckland and in upper estuarine areas. While some decreases in contaminant concentrations may 
be occurring in many areas, they are still above levels that are harmful to aquatic life. Therefore there is a need to continue 
our focus on removal of contaminants at the source and improving stormwater treatment. This will allow affected areas to  
recover and newly developed areas can avoid suffering the same fate as the more degraded estuaries in Auckland’s older 
developed catchments.  

In conclusion
There have been mixed results since the State of the Auckland region report 2009 (published by the Auckland Regional 
Council in 2010) with some regional level improvements in air quality and good progress on minimising the impact of 
animal and plant pests where terrestrial biodiversity is being intensively managed. However, in marine and freshwater the 
slow decline in environmental health reported in 2010 due to sediment and contaminant inputs remains and the footprint 
of older urban Auckland is expanding. 

The big changes in environment pressure will come in the future as we face increasing population growth and urban 
intensification and expansion, all within a context of changing climate. The big challenge is how we consider the 
environmental outcomes in the decisions we make both as an organisation and as individuals, and turning these challenges 
into opportunities for enhanced environmental and economic outcomes which benefit Aucklanders today and into the 
future, working with the environment rather than against it.

Kōkako

Clean, healthy swimming beaches for the next generation Kauri forest
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Air quality
Poor air quality has broad health impacts, some serious.

Emissions from vehicles and fireplaces can cause a brown 
haze to form, especially around the city centre.

Auckland’s air quality is generally good, with levels 
of pollutants usually below guidelines, standards and 
targets.

The number of exceedances for PM
10 

has decreased from 
seven days in 2005 to zero in 2014.

Concentrations of NO
2
 at all of the worst sites in 

Auckland are decreasing.

PM
10

 concentrations in urban Auckland have significantly decreased. However, in certain areas we are still in danger of 
breaching air quality standards. With increasing population growth there is a risk these positive trends will be reversed.

Land and soils 
There are over 20,000 plants and animals in the region, including arguably the rarest bird (New Zealand fairy tern, tara-iti), 
a remnant population of kōkako in the Hunuas, and the world’s heaviest parrot (kākāpō) and insect (wētāpunga, giant weta) 
on Hauturu (Little Barrier). There is also a variety of reptiles, amphibians and New Zealand’s only native mammals (bats). 

Auckland is now well recognised internationally as a ‘seabird hotspot’, with a recent national analysis identifying virtually all 
of Auckland’s sea areas as Important Bird Areas.

Auckland is home to a high number of threatened 
species, including about a fifth of threatened terrestrial 
vertebrates and plants.

The council biodiversity team is actively managing 38 
species, up from 14 in the last state of the environment 
report. 

Landcover change is relatively minor at the regional 
scale. However, there are substantial land use changes 
in some parts of the region, particularly the city margins 
where urban growth is replacing high production pasture.

Biodiversity values are higher in the larger forests where 
native habitat remains and pest control efforts mean no, 
or lower numbers of pest animals. 

Biodiversity is reduced in mainland areas that have been 
modified by intensive farming and urban growth. 

Larger native forest tracts have fewer weeds. Urban and rural forest patches are more exposed and show much higher weed 
infestation levels.

Biosecurity management can be effective in keeping the populations of mice, rats and possums down. This is exemplified by 
the great work in places like Ark in the Park (Waitākere Ranges), Glenfern and Windy Hill (Aotea, Great Barrier Island), and 
pest-free islands such as Hauturu.

Auckland has some of the best soils in New Zealand, particularly in terms of food production. Unfortunately, this small 
proportion of Auckland’s best land is vulnerable to development both in terms of urban encroachment and through rural 
subdivision as well as the ad hoc expansion of lifestyle blocks.

The health of Auckland’s natural environment in 2015. Overview
On pages three and four we summarise the current state and issues for each of the four domains covered in the 2015 state 
of the environment report, The health of Auckland’s natural environment in 2015. The full report is available on the Auckland 
Council website at www.aucklandcouncil.govt.nz/stateofauckland 

Monitoring vehicle emissions

Development pressures on productive land in Pukekohe
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Freshwater and marine water 
Per-person potable water consumption is reducing each 
year.

Freshwater quality and ecology is generally excellent in 
native forest catchments, good to fair in exotic forest 
and rural catchments and poor in urban catchments. 

Poor water quality in rural catchments is generally 
associated with high nutrient levels and sediment. 
Many of Auckland’s urban streams have very poor 
water quality and suffer from “Urban Stream 
Syndrome” as a result of the many pollutant sources in 
urban environments. 

Auckland Council’s Safeswim monitoring programme 
shows that most of the monitored sites are suitable for 
swimming most of the time. 

Of 37 sites monitored for marine environment water 
quality, 31 per cent are classified poor, 44 per cent are fair, 17 per cent are good and 8 per cent are excellent.

Auckland’s harbours and estuaries are in general very muddy, particularly in the upper reaches and sheltered areas and 
adjacent to older urban catchments.

Contaminants in marine sediments tend to be low in less developed and rural areas. 

Hotspots of contamination tend to be in muddy estuaries and sheltered tidal creeks that receive runoff from older, 
intensively urbanised or industrialised catchments. The worst affected areas are the central Waitematā Harbour and the 
Tāmaki Estuary. 

There has been a decline in concentrations of lead and copper in some marine locations. Zinc remains the heavy metal 
contaminant of most concern.

Fine sediment and associated stormwater contaminants are affecting the ecology of Auckland’s harbours and estuaries. 

While there are lots of sites with good or excellent ecological health, all harbours and estuaries have at least one site with 
moderate or poor ecological health. 

Groundwater in the south Auckland volcanic aquifers has nitrate concentrations that exceed drinking water and 
environmental standards. This also raises nitrate concentrations in local streams. 

Climate
Climate change is projected to affect Auckland by leading to increased temperatures, lower average rainfall, more storms 
and flood events, and sea level rise.

The sea level in Auckland Harbour has risen about 1.5mm each year over the last 100 years. This is in line with global 
averages.

There are no consistent trends in annual rainfall, significant rain events and dry spells across the Auckland region, with large 
variability from year to year and for longer time scales. Auckland experienced on average, seven to eight significant rain 
events each year. Rainfall is highly variable over time across the region. The Waitākere Ranges receive the most rain,1500-
2300 mm/year and Waiheke Island the least, 700-1700 mm/year. 

The annual average air temperature at Onehunga (which has the longest 
data set) is 15.6°C. The average sea surface temperature over the last 20 
years is 17.11°C. 

Stream monitoring shows that urban streams are warmer than forest 
streams.

MRQ December 2015

Freshwater crayfish, koura

New Zealand storm petrel (with thanks to Neil Fitzgerald)
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Recent research activities
RIMU’s scientists, researchers, technical specialists and analysts 
have assisted with many Auckland Council projects over recent 
months. A list of recent publications and research related 
activities follows. 

• New reports:

- Auckland Plan targets monitoring report 2015, TR2015/030

- City benchmarking: an overview of Auckland’s rankings in the 
global context, TR2015/027

- Concentrations of selected trace elements for various land 
use and soil orders within rural Auckland, TR2015/021

- Groundwater residence times and chemistry of the Pukekohe 
and Bombay basalt aquifers, TR2015/029

- The health of Auckland’s natural environment in 2015 Te 
oranga o te taiao o Tāmaki Makaurau, Auckland Council’s 
state of the environment report 2015

- Pacific peoples in Auckland. Results from the 2013 census, 
RIMU 2013 census report series

- River water quality annual report 2014, TR2015/028

- Soil quality for dairy and converted dairy sites in the Auckland 
region in 2014 and changes after 18 years, TR2015/020

• Knowledge Auckland, www.knowledgeauckland.org.nz
RIMU’s renewed research information website is live on the
Internet.

• In October, Dr Shanju Xie and Dr Jarrod Walker visited the 
Hainan Research Academy of Environmental Sciences 
Hainan province China, the leading institute in 
environmental science and monitoring in China.
The exchange visit explored opportunities for scientific 
collaborations in air quality, climate change, marine 
science, water quality and other environmental sciences. 
Travel costs were covered by the institute, evidence that 
council’s technical expertise is well recognised and valued. 
Links with the Hainan Research Academy were established 
by Shanju’s New Zealand-China Scientist Exchange 
Programme visit in November 2014.

• RIMU social scientists are working with the City Centre
Advisory Board on the annual City Centre Residents Survey.

• We’re working with other councils on the 2016 Quality of
Life Survey, www.qualityoflifeproject.govt.nz

• The Environmental Monitoring and Reporting Team are
supporting LAWA, the national environmental monitoring
website, www.lawa.org.nz. The website presents water
quality data from some 1800 New Zealand river and beach
monitoring sites as well as real time national water use,
river flow, rainfall and groundwater data.

• The 2015-2016 summer students have joined RIMU. They
will help with summer field work for our environmental
monitoring programmes.

• Scientists attended the 2015 Hauraki Gulf Marine Park
Seminar, Forward together.

• Scientists contributed to a joint Ministry for the
Environment and Auckland Council briefing on the
Ministry’s Environment Aotearoa 2015 report and Auckland
Council’s state of the environment report 2015, The health 
of Auckland’s natural environment in 2015.

• RIMU is contributing to the Sea Change project. Sea 
Change – Tai Timu Tai Pari is a partnership led by mana
whenua, central and local government to develop and
create a marine spatial plan for the Hauraki Gulf. RIMU and
other council people have been invited to present, share
and discuss Auckland Council’s approach to water quality
management in the Hauraki Gulf.

• Scientists and researchers wrote evidence and appeared as
expert witnesses at the Auckland Unitary Plan Independent
Hearings Panel hearings. Topics included Auckland’s
residential development feasibility; retail centres; heritage
protection; natural resources; rural environment and urban
growth.

The reports noted here are available on the Auckland Council or 
Knowledge Auckland websites.

RIMU prize winners: Anna, Tegan, Nina, Sylvie, Annabelle and Jett

From measuring regulation to estimating development
Auckland’s housing affordability and the Proposed Auckland Unitary Plan (PAUP) are hot topics. No matter the long-
term or immediate causes of rapidly increasing prices, in the face of expected 
strong demand (irrespective of the rate of growth, demand will still be strong), 
encouraging and facilitating the development sector to deliver more supply and 
more choice is the only long-term sustainable option.

RIMU’s Land Use Team is closely involved in the Auckland Unitary Plan 
Independent Hearings Panel hearings process providing expert evidence and data 
as well as support tasks that assist council and the panel with facilitating evidence-
based decision-making.

One of the important projects supporting council’s and the panel’s efforts has 
been the Capacity for Growth Study (CfGS) series, which uses complex GIS 
modelling to measure the opportunities enabled by the various planning systems 
including the PAUP and its various changes. Despite some initial critical feedback 
– largely focused on what the study does not do – the importance of the CfGS for
providing an accurate, repeatable and dynamically adjustable measure of plan 
enabled potential is now widely recognised and supported by all parties. Expert 
groups acknowledge that the CfGS is a necessary prerequisite for determining 
the suitability of regulations to respond to growth and change pressures, which in 
Auckland are significant and ongoing. 

Addressing what the CfGS does not do (for example, the CfGS does not “forecast” 
development or consider the market feasibility of delivering the enabled 
opportunities) has now become a major focus of the Independent Hearings Panel, which have directed several rounds of 
expert conferencing, resulting in the development of the Auckland Council Development Capacity Model 2015 (ACDC15), 
which tests the commercial feasibility of developing the opportunities enabled by the PAUP given today’s costs. 
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From measuring regulation to estimating development (continued from page 5)

Agreement on how forecasting can be undertaken was generally accepted, but the expert group 
could not agree on the cost and price inflation assumptions to be used in forecasting. The 
ACDC15 model is a significant advance on previous models and tools and has generated 
a lot of interest including news articles. And, more importantly, it has been influential 
including positive mentions in the Productivity Commission’s report on its Using land for 
housing inquiry, noted by the Independent Hearings Panel, and could be incorporated into 
the forthcoming National Policy Statement on Urban Development.

Aside from this high-level influence, the model can provide fine grain information about the 
relationship between regulation and commercial feasibility including the more commonly 
referenced regional totals and simple graphs. While the ACDC15 model is still undergoing a 
difficult and contested birthing process, the value and utility of the ongoing development of 
RIMU’s urban dynamics modelling for better city planning and ultimately, a better Auckland 
will only continue to grow. Just like Auckland.

For more information about the Capacity for Growth studies and Development 
Capacity models please contact Kyle Balderston or Craig Fredrickson: kyle.balderston@
aucklandcouncil.govt.nz | craig.fredrickson@aucklandcouncil.govt.nz 

PAUP with suggested rule changes (ACDC15 v1)
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PAUP as notified (ACDC15 v1)

Screenshots from 3D exploration of ACDC15 v1. Model data showing plan enabled and 
commercially feasible development (shapes are the parcel polygons extruded to represent the 
effective number of stories, and are not building envelopes) differences between the PAUP rules 
as notified and the adjustments made to the residential zone rules in PAUP Topic 059-064. 
These maps illustrate the potential effect on feasibility from proposed rule changes which is 
substantial. Further spatial zoning changes are forthcoming.




