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Wetlands form a vital link between land and water. They 
are typically found on the edges of streams and lakes and in 
estuaries or damp, boggy places where water collects. Wetlands 
are highly productive ecosystems providing habitat for a 
wide range of native plants, birds, fish and insects specifically 
adapted to living in wet conditions. Often regarded as places 
to drain for farmland or urban development, or somewhere to 
dump rubbish, wetlands have more recently been recognised 
as special places in the New Zealand landscape, taonga or 
treasures to be protected and passed on to future generations.

In addition to looking great and providing habitat for our unique 
native biodiversity, wetlands provide many important benefits 
to humans. These include purification and control of flood 
waters, treatment of urban and rural runoff, trapping sediment, 
providing barriers against the impact of coastal natural hazards, 
and water and carbon storage. Unfortunately, despite their 
many benefits, wetlands are among the most threatened 
ecosystems in New Zealand and their landcover area has been 
significantly reduced over the years. The majority of Auckland’s 
wetlands have been drained or modified for farming or urban 
development. Freshwater wetlands once made up about 25 per 
cent of the region’s landcover, they now make up around one 
per cent. It is more difficult to get an overall picture of loss or 
gain of saline wetlands; as changes are probably dependent on 
the wetland sub-type (for example, for saltmarsh herbfield vs. 
saltmarsh rushland vs. mangroves).

Information about Auckland wetlands is recorded in council’s 
geographic information system (GIS). The 2016 regional GIS 
wetland layer update summarises information from a variety 
of sources into a single GIS layer which maps the spatial extent 
of all the wetlands in Auckland. The need for an updated GIS 
wetland layer became apparent during site selection for the 
council’s regional wetland monitoring programme. 

The existing layer contained many errors including missing 
wetlands, inaccurate mapping of wetlands, and inclusion of 
‘wetlands’ which had been cleared. Through the process of 
compiling the 2016 wetland layer, we have either deleted or 
re-drawn 98 per cent of the map polygons from the original 
layer. As wetlands are generally under threat from increasing 
urbanisation, the 2016 wetland layer will be used as a baseline 
to track changes in the extent and composition of Auckland’s 
wetland assets over time and inform future wetland 
monitoring and restoration.
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Summary of Auckland’s wetlands
The estimated total area of wetland vegetation in the Auckland region is 16,820ha. Figure 1 shows the distribution of 
the different types of wetlands. Estuarine wetlands, which are mostly mangrove and saltmarsh ecosystems, are the most 
dominant type and comprise around 70 per cent of the total area. In second place are palustrine wetlands. This type is what 
most people probably think of when picturing a wetland. Palustrine wetlands encompass a wonderful diversity of different 
freshwater wetlands variously described as swamps, marshes, bogs, mires and fens. Our four biggest palustrine wetland 
systems are Whatipu (430ha), Kaitoke Swamp, Great Barrier (350ha), Papakanui Spit wetlands (180ha), and Bethells/Te 
Henga wetland (165ha).

Inland open water is the third most common wetland type, and these are almost exclusively man-made features such as 
water supply reservoirs and stormwater ponds. Aquatic plants are often present, but typical above-water wetland plants 
such as rushes, reeds and sedges are uncommon. Compared to other parts of New Zealand, the Auckland region is relatively 
poor in natural lakes, which are our fourth most common wetland type. 

Auckland’s two largest lakes are Ototoa – a dune lake on the Kaipara Peninsula – and Pupuke, Takapuna – a deep lake in 
a 150,000-year old volcanic crater. These two lakes comprise almost 50 per cent of the total area of natural lakes in the 
region. The final two wetland types contribute only a small percentage to the overall wetland area; they include areas of 
swamp and marshland vegetation alongside major rivers (riverine class) and lakes (lacustrine class).

A total of 2096 different palustrine wetlands were digitized for inclusion in the 2016 GIS wetland layer. Most of these 
wetlands are very small, 77 per cent are less than 1ha in size and more than half (56%) are less than 0.5ha (Figure 2). This 
of course means most freshwater wetlands are very vulnerable to further clearance or modification or disturbance from 
activity on the surrounding land.

Figure 3 shows that there is considerable variation in the distribution of both the type and total area of wetlands in the 
Auckland region. The parts of the region with the largest areas of native forest (i.e. Hunua and Waitakere) make a much 
smaller contribution to the total wetland area. Note that in order to make the rest of the graph clearer, the total area of 
estuarine wetland in Rodney has been stopped at 4000ha in Figure 3. There is actually more than 7500ha of estuarine 
wetlands in Rodney. The Rodney totals also include small areas of urban wetlands in the built up parts of Orewa and the 
Whangaparaoa Peninsula.
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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:

- An assessment of the Hauraki Gulf Cable Protection Area, 
relative to the adjacent seafloor, TR2016/004

- Auckland Economic Development Strategy monitoring report 
2015, TR2016/003

- Auckland Plan targets monitoring report 2015 with data for 
the Southern Initiative area, TR2016/007

- Auckland’s greenhouse gas inventory for 2013, TR2015/031 

- The effects of stormwater inundation of sports fields: a 
literature review, TR2016/011

- Long-term effects of the pest fish reduction programme in 
Lake Wainamu on water clarity, TR2016/005

- The management of hydrocarbons in stormwater runoff: a 
literature review, TR2016/010

- Marine water quality annual report 2014, TR2015/032 

- Residential property amalgamation and aggregation study, 
2004-2014, TR2016/001 

- River water quality state and trends in Auckland 2005 – 
2014, TR2016/008
- An update on emerging organic contaminants of concern for 
New Zealand with guidance on monitoring approaches for 
councils, TR2016/006
- Watercourse assessment methodology: infrastructure and 
ecology (version 2.0), TR2016/002
- Weymouth Beach faecal source investigation, TR2016/009

- Youth mobilities in the Southern Initiative, Auckland: 
transport practices and experiences of 15-24 year olds, 
TR2016/014

• Dr Todd Landers began a seabird survey on parkland between
Muriwai and Bethells/Te Henga beaches for the council’s  
biodiversity team. With the help of seabird detection dog 
Rua, Todd is leading a team of seabird experts to check on the 
presence or absence of grey-faced petrel and little blue penguin 
at the beaches. The data collected will be used to help improve 
the state of our seabird biodiversity on Auckland’s mainland, 
where we are beginning to see the return of many seabirds 
once confined to the islands.

• RIMU, working with the Chief Economist’s Office and the
Government Economic Network, hosted a book launch and 
talk Going places – migration, economics and the future of New 
Zealand, with authors Julie Fry and Hayden Glass. 

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

• Dr Megan Carbines attended an experts’ meeting, held to
develop an estuarine classification system which is relevant 
to the implementation of National Policy Statement on 
Freshwater Management and other environment related 
national policies. 

• RIMU researchers are advising and assisting the Independent
Māori Statutory Board’s Data Strategy Expert Panel. RIMU 
manager, Dr Lucy Baragwanath is a Panel member. The Panel 
provides advice on quantitative and qualitative approaches to 
data, research and ethics for policy and planning; and it advises 
the IMSB on research and data needs that will help with change 
and transformation for Māori. 

• We hosted the quarterly Social Research Network meeting.
The Network brings together council and CCO social and 
cultural researchers including participants from ATEED and 
Auckland Transport.

• Scientists, collaborating with WaterCare and others, are
working on the whole of harbour hydrodynamic model for the 
Manukau Harbour.

• Dr Edda Kalbus published a paper in the Arabian Journal 
of Geosciences: Intervention scenarios to manage seawater 
intrusion in a coastal agricultural area in Oman (Kalbus, E., 
Zekri, S and Karimi, A 2016)

• The Environmental Monitoring team has implemented a
new mobile app called Canvas.  It is used to automatically 
collect environmental field data, record site risk assessments, 
instrument calibrations and boat pre-launch checks.

• The research report, Measuring the restoration of Mauri and 
ecosystem function o ngā whenua o Ngāti Whātua Ōrākei was 
finalised and a summary of results presented recently. This 
work is the outcome of a joint RIMU, University of Auckland 
and Ngāti Whātua Ōrākei project to establish baseline 
environmental monitoring of vegetation, pests, birds, lizards 
and water quality where Ngāti Whātua Ōrākei is carrying 
out a native forest restoration. The native forest will replace 
mown exotic grassland at two sites that are dominated by 
urban growth; Whenua Rangatira (Bastion Point) and Pourewa 
Creek. The aim of the research is to develop and install a robust 
monitoring system for measuring the restoration of mauri and 
ecosystem function at the sites.

• Scientists, Melanie Vaughan and Marcus Cameron co-
authored a paper on the Waitematā Harbour and inner Hauraki 
Gulf as part of the World Harbours Project. Their chapter 
was on sediment contaminants, ecology and the muddiness 
monitoring. Ross Wilson, RIMU’s economic analyst, also wrote 
a section on the economics of the harbour. 

• Scientists and researchers wrote evidence and appeared as
expert witnesses at the Auckland Unitary Plan Independent 
Hearings Panel hearings. Topics included rezoning and precincts, 
business land and land demand.

Auckland’s carbon emissions
Reducing our carbon emissions is critical for Auckland to become the world’s most liveable city. The Auckland Plan presents 
an aspirational target to achieve a 40 per cent reduction in greenhouse gas (GHG) emissions by 2040 (based on 1990 
levels). The Auckland low carbon action plan describes the pathways and specific actions to achieve the target. An inventory 
that identifies and quantifies the sources and sinks of GHGs in Auckland is essential to inform and evaluate our progress. 

1. How do we measure carbon emissions?
Data on a range of activities which are responsible for producing emissions, such as the volume of fuel used by cars and 
electricity consumption, is collected to quantify an associated carbon emission. 

Carbon emissions are calculated by multiplying activity data by an emission factor associated with the activity. Activity data 
might be, for example, the number of litres of petrol used by our cars in a calendar year. An emission factor is the amount of 
carbon emissions relative to a unit of activity, for example, CO

2
 emissions in grams from the use of petrol in litre, gCO

2
/litre.
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Auckland Counts, census data
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In keeping with international best practice, the 2013 Auckland greenhouse gas inventory was 
prepared in accordance with the Global protocol for community-scale greenhouse gas emission 
inventories (GPC). The study covers three GHGs: carbon dioxide (CO

2
), methane (CH

4
) and 

nitrous oxide (N
2
O). Emissions are reported as metric tonnes of each GHG as well as CO

2
 

equivalents (CO
2
e). CO

2
e is a term for describing different GHGs in a common unit. For any 

quantity and type of GHG, CO
2
e signifies the amount of CO

2 
which would have the equivalent 

global warming potential. Emissions for 2009 and 2013 were estimated. 2009 is the base year 
for carbon emissions in the Auckland low carbon action plan and 2013 is the most recent year 
that emissions data is available for the New Zealand greenhouse gas inventory.

2. How is Auckland doing?
In 2013, Auckland’s GHG emissions were 10,955 ktCO

2
e (kilo-tonnes of carbon dioxide 

equivalent, net emissions including carbon sequestration from forestry) or 11,997 ktCO
2
e 

(gross emissions excluding carbon sequestration from forestry). Of the three GHGs estimated, 
carbon dioxide, methane, and nitrous oxide contributed 81.3 per cent, 16.5 per cent and 2.1 
per cent respectively of the gross emissions. The transport and non-transport energy sectors 
dominated the emissions, accounting for 69 per cent of total gross emissions.

Between 2009 and 2013, there was an increase of 0.9 per cent for net emissions; this can 
be attributed mainly to the industrial processes and product use sector. Over this time, the 
population increased by 5.0 per cent, and GDP increased by 8.4 per cent. Subsequently, the 
emissions intensity by population decreased from 7.6 to 7.3 tCO

2
e per capita. Similarly, 

emissions intensity by GDP decreased from 160 to 149 tCO
2
e per million $NZ (2009/2010 

price). The emissions intensity has reduced and there is evidence that emissions are decoupling 
from population and economic growth.

Auckland’s greenhouse gas inventory for 2013, Auckland Council technical report TR2015/031 
is available on the Auckland Council and Knowledge Auckland websites. 

For more information please contact Dr Xie, shanju.xie@aucklandcouncil.govt.nz

Figure 1: Auckland’s GHG gross emissions profile in 2013

Figure 2: Auckland’s GHG emissions trends between 2009 and 2013




