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Message to readers

Téna koutou katoa

Aotearoa New Zealand’s position as an island nation shapes many aspects of our environment
and our way of life. This geographic isolation has given rise to our unique flora and fauna,

and our famously changeable weather is driven by the ocean that surrounds us. Our history,
culture and identity are deeply intertwined with the marine environment and the isolation
and protection it offers us.

The coast and ocean provide us with sustenance, recreation and economic opportunities.
They also connect us to the rest of the world. But things are changing. Global climate
disruption, resulting from humanity’s greenhouse gas emissions, is reshaping oceanic
processes. Increasing sea temperature and acidity, decreasing oxygen levels and changes
to ocean currents affect us here in New Zealand.

As a result, our native species and ecosystems are increasingly under threat. Warming waters
bring more invasive species, while rising sea levels and more intense storms reshape our
coasts. These changes have profound impacts, not only on biodiversity and natural habitats,
but also on people and communities. Our marine economy, the natural infrastructure that
protects our coastlines and the deep cultural connections that tie us to these environments
are all at risk.

While we know more than ever about pressures on our marine environment, significant
blind spots remain. Filling these gaps is essential to reduce risk, support a sustainable marine
economy and strengthen climate resilience. Expanding our knowledge is also essential if

we are to build our nation’s resilience and prepare for the changes to come. Our Marine
Environment 2025 brings together the most recent available data and insights to help

New Zealanders understand the impacts of climate change on our coasts and ocean.

This report is part of a series produced in partnership with Stats NZ. Our teams of analysts
and scientists work independently of the government to organise this evidence and provide
New Zealand with a benchmark for reporting that is factual, reliable and robust.

This information enables better decisions as communities work together to build our nation’s
resilience and to hold on to the economic, cultural and environmental benefits we gain from
our marine environment.

James Palmer Mary Craig
Secretary for the Environment Acting Government Statistician
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Introduction

The health of our marine environment underpins
our lives and livelihoods

Aotearoa New Zealand has more than 15,000 kilometres of varied coastline — as an island
nation, we are never far away from the coast. For many of us, our connections to beaches
and the ocean are fundamental to who we are as New Zealanders.

The ocean and coasts of New Zealand are more than part of our identity — they support the
homes, livelihoods and cultural practices of communities across the country. For Maori,

the moana (ocean) is a taonga, central to whakapapa (ancestral ties) and tikanga (customs
and protocols), and it has long been a pathway of connection across Te Moananui-a-Kiwa
(the Pacific Ocean). Whether we are gathering kaimoana (seafood), surfing or simply walking
along the beach, the marine environment shapes our way of life and anchors us.

New Zealand’s marine and coastal environments also play vital roles in supporting our
economy. Industries such as aquaculture rely on clean, healthy waters to sustainably farm
species such as mussels, oysters and salmon. Coastal tourism attracts both domestic and
international visitors to experience our beaches, marine wildlife and water-based recreation.

Our activities on land and at sea are changing our
climate, oceans and coasts

Human activities both on land and at sea continue to place pressure on the marine
environment. Land-based impacts such as pollution, sedimentation, coastal habitat squeeze
and nutrient run-off degrade coastal and marine ecosystems. Ocean-based activities like
bycatch, bottom trawling and overfishing further threaten biodiversity and ecological
resilience. Many of these pressures interact with and are compounded by human-driven
changes in the climate.

The burning of fossil fuels, land-use change and industrial processes have all contributed to

an increase in greenhouse gas concentrations in the atmosphere. This increase is warming

the planet and altering the global climate system, with intersecting consequences for the
world’s oceans. Rising sea temperatures, ocean acidification, disrupted currents, and changing
frequency and severity of extreme events are all symptoms of a climate system under pressure
that is reshaping New Zealand’s marine environments.

Our Marine Environment 2025 — the latest report in our three-yearly updates on the state of
our coasts and ocean — focuses on the impacts of climate change on global oceans, and the
consequences for New Zealand’s coasts, marine ecosystems and communities. Previous
reports have explored broader human and ecological systems in more detail, with the latest
information available in Our environment 2025 and Our marine environment 2022.

Our actions have significant consequences for the marine environment, which shows that
we also have control over decisions that can improve environmental outcomes for both
ecosystems and people. For examples of how people are adapting to changes in marine
and coastal environments, see Our Marine Environment: The Stories Behind the Numbers.
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The marine environment and our climate are intertwined

The global climate shapes the condition of New Zealand’s marine environment. Oceans absorb
approximately 25 percent of global carbon dioxide emissions and more than 90 percent of the
excess heat generated by those emissions, making them critical in stabilising Earth’s climate
(UN, nd). However, absorbing all this heat and carbon dioxide makes the ocean warmer and
more acidic, and the impacts of this are felt across New Zealand’s marine ecosystems. Climate
change is altering where species are able to live, disrupting food webs and increasing the
vulnerability of habitats such as kelp forests, shellfish beds and coral communities, with

some regions experiencing more severe changes than others. The ocean around New Zealand
is also warming faster than the global average, with more intense, longer and more frequent
marine heatwaves.

Sea levels are rising, driven by water expanding as it warms along with melting polar and
glacial ice. Vertical land movements are also a factor in some areas. Sea-level rise is already
affecting low-lying coastal areas, increasing the frequency and severity of coastal flooding and
erosion. These changes pose growing risks to infrastructure, housing, livelihoods and culturally
significant sites. Shifts in ocean currents and temperature are beginning to influence marine
plants and animals. This affects our unique native species and key commercial fish stocks, with
implications for fisheries management and food security.

New Zealand’s isolation does not shield us from the far-reaching effects of global climate
change. Instead, the changes to our oceans highlight the importance of understanding how
climate, ocean health and human health are connected.

New Zealand’s coasts and oceans are natural assets
that help in adapting to a changing climate

New Zealand’s coastlines and ocean are vital natural assets that protect and sustain our
communities. Coastal wetlands and estuaries provide critical habitat for plants, insects, fish
and shellfish, supporting biodiversity. They also act as natural buffers against coastal flooding,
storms, wave inundation and erosion — reducing the impact of extreme weather events, storm
surges and tsunamis. These natural features can function as protective infrastructure, reducing
exposure to some climate-related hazards.

Beyond providing physical protection against the effects of climate change, marine ecosystems
can help to maintain a stable climate by storing carbon in living organisms and sediments.
Phytoplankton, kelp forests, seagrass meadows, saltmarsh, sediments and mangroves all play
a role in capturing or storing carbon, helping to slow the increase of atmospheric greenhouse
gas concentrations.

These ecosystems support New Zealand’s marine economy — providing the foundation for
fisheries, aquaculture, transport, energy and tourism — and they contribute to cultural and
recreational wellbeing.

Understanding the full value of these natural systems helps us appreciate how closely
environmental health is tied to social and economic resilience. As climate pressures intensify,
recognising the role of coastal and marine ecosystems in supporting life and livelihoods will
help us to respond effectively.
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About Our Marine Environment 2025

Our Marine Environment 2025 is the latest in a series of environmental reports produced by
the Ministry for the Environment and Stats NZ. It is the fourth report in the series dedicated to
the marine environment, following the 2016, 2019 and 2022 reports, and is part of the fourth
cycle of reports released under the Environmental Reporting Act 2015.

Evaluating specific policies and advice on responses to environmental issues is out of scope
for environmental reports under the Environmental Reporting Act 2015, so these are not
discussed in this report.

The indicator data used in this report came from many sources, including public research
organisations and central and local government. Further supporting information was provided
using a ‘body of evidence’ approach, which draws on and integrates findings from multiple
sources to produce conclusions that are more robust and reliable than those based on a single
study. This body of evidence includes peer-reviewed, published literature, grey literature

such as government reports, and matauranga Maori (Maori knowledge) and observational
tools used to identify changes in the ecosystem.

All data used in this report, including references to scientific literature, were corroborated, and
checked for consistency with the original source. The report was reviewed by a panel of
independent scientists. The indicators related to the marine environment and the date they
were last updated are available on the Stats NZ indicators web pages. Reports released under
the Environmental Reporting Act 2015 are produced independently of government ministers.

Report structure

This report’s focus is on how climate change drives change in our marine and coastal
environments, and how these changes in turn affect people. It begins with the changes to
global climate and ocean systems, then explains what this means for New Zealand’s
environment, and ends with impacts for all of us.

Section 1 explores the role and impacts of the ocean in relation to our rapidly changing
climate. It outlines the large-scale drivers of change, including rising sea temperatures, ocean
acidification, decreasing oxygen levels and changes in ocean currents. These global processes
set the stage for the changes we observe closer to home.

Section 2 moves the focus to New Zealand'’s coasts. It examines how global ocean changes
manifest in our marine and coastal environments — including through shifts in sea level, storm
patterns, ocean chemistry and marine ecosystems. This section highlights the physical and
ecological consequences of a changing ocean for our coastal waters, habitats and species.

Section 3 turns to people, exploring how changes in our marine and coastal environments
affect communities, economies and cultural connections. This includes effects on coastal
infrastructure, fisheries and customary practices, and on the wellbeing of people who live
near or depend on the marine environment.

Section 4 outlines knowledge gaps and areas where more data, research and monitoring
are needed to better understand the links between climate change and changes to the
marine environment.
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Our marine environment
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1. Effects of climate change

onh the ocean around
New Zealand

Section themes

. Climate change is driving
significant changes in our
oceans.

. Ocean temperatures are increasing, and
marine heatwaves are becoming more
frequent, intense and longer-lasting.

. Sea-levelrise is accelerating at many
locations.

. Natural cycles like the El Niflo Southern
Oscillation can interact with climate change
to amplify warming and extreme events.

. These changes put stress on marine
ecosystems and increase the risk of coastal
flooding and erosion.
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1. Effects of climate change on
the ocean around New Zealand

Introduction

The ocean surrounding Aotearoa New Zealand is deeply connected to the global climate
system. As the climate warms, sea-surface temperatures are rising, storms and marine
heatwaves are intensifying, and ocean acidification is increasing. These changes are already
reshaping the marine environment around New Zealand — and they are happening faster here
than in many other parts of the world.

Natural climate oscillations such as the El Nifio Southern Oscillation and the Southern Annular
Mode continue to influence ocean conditions, and their interactions with climate trends are
amplifying impacts. Together, these forces are altering ocean circulation, productivity and
species distributions, with cascading effects on ecosystems and fisheries.

This section explores the physical changes occurring in our oceans — warming, acidification,
shifting currents and rising sea levels — and what they mean for marine ecosystems.

How climate change is affecting different
parts of the ocean

New Zealand'’s oceans are warming faster than the
global average

¢ Human activities have driven rapid increases in atmospheric greenhouse gas concentrations,
causing Earth to warm. Globally, oceans have captured 90 percent of the excess heat from
greenhouse gas emissions, increasing ocean temperatures (Venegas et al, 2023).

e Average sea-surface temperatures have risen across New Zealand’s four oceanic regions
between 1982 and 2023. Their warmest year was recorded in either 2022 or 2023,
depending on the region (see indicator: Sea-surface temperature: Data to 2023).

e Between 1982 and 2023, sea-surface temperature in the country’s four oceanic regions
increased, on average, 0.16 to 0.26 degrees Celsius per decade (see indicator: Sea-surface
temperature: Data to 2023).

e The rate of warming in ocean waters around New Zealand is increasing and is now
34 percent faster than the global average warming rate (Pinkerton et al, 2024).
New Zealand’s oceans are warming faster than the global average due to changes
in atmospheric circulation and corresponding changes in ocean currents (Trenberth
et al, 2025).

e  Projections indicate sea-surface temperatures in New Zealand’s oceanic regions will
warm 1.0 to 1.5 degrees Celsius by 2050 and 1.0 to 3.0 degrees Celsius by 2100 (relative
to 1982-2022), with stronger warming in subtropical waters than subantarctic waters
(Behrens et al, 2025).
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Temperatures of coastal waters are increasing

Coastal waters around New Zealand are warming faster than the global average, with
rates of increase in the country’s nine coastal regions ranging from 0.19 to 0.34 degrees
Celsius per decade (Pinkerton et al, 2024; see indicator: Sea-surface temperature: Data
to 2023 and figure 1). Remote sensing shows this warming is most pronounced around
the South Island and occurs year-round in most regions, highlighting New Zealand’s
heightened sensitivity to ocean change (Pinkerton et al, 2024).

Studies of long-term records of water temperatures in Pelorus Sound (Marlborough
Sounds) and at Leigh (Northland) have shown annual warming trends, but the patterns
of seasonal timing of warming varies between these regions. In Pelorus Sound, the
warming is less rapid in winter and spring, and Leigh showed warming in autumn and
winter, but not in summer and spring (Broekhuizen et al, 2021; Shears et al, 2024).

Warming ocean trends affect the structure and functioning of marine ecosystems
(see section 2).

Figure 1: Trends in coastal sea-surface temperature, 1982-2023
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Ocean stratification is increasing, and ocean oxygen content is reducing

Ocean stratification is the separation of ocean waters into horizontal layers. As the
upper ocean warms, ocean waters separate into more distinct layers, which reduces
vertical mixing of heat and nutrients. This also reduces the ability of the ocean to take
up carbon dioxide (Holt et al, 2022; Jo et al, 2022; Riebesell et al, 2009; see Our marine
environment 2019).

Ocean stratification reduces the amount of oxygen absorbed by the ocean from the
atmosphere and so contributes to deoxygenation, which is increasingly recognised as a
major stressor for marine ecosystems (Hollitzer et al, 2024). This will affect ecosystem:s,
biodiversity and fisheries, although individual responses to these changes will vary widely
(Breitburg et al, 2018). For example, sponges have made adaptive changes to survive in
reduced- or low-oxygen water (Micaroni et al, 2022), but the size of some fish populations
that are sensitive to these changes may decrease (Gong et al, 2021).

Ocean acidification is increasing globally
and around New Zealand

Oceans have captured about 26 percent of total human carbon emissions since
industrialisation (Friedlingstein et al, 2025). This is making the ocean more acidic (Law

et al, 2018). Surface ocean acidity is estimated to have increased almost 30 percent

from 1750 to 2000 (Jiang et al, 2023). Ocean acidity increased 8.6 percent in subantarctic
surface waters off the coast of Otago between 1998 and 2020 (see indicator: Ocean
acidification).

The first shift in the large-scale ocean circulation
and state around New Zealand has been observed

The Subtropical Front is the boundary between cold subantarctic water from the south
and warmer subtropical water from the north. It is an important area of biological and
economic productivity (NIWA, nd-b).

The region south of the Chatham Islands has shown strong, full-depth ocean warming
since 2006, with surface warming around five times the global rate. The warming is a
result of the Subtropical Frontal Zone unexpectedly shifting 120 kilometres west, with
additional southward displacement further east (Sutton et al, 2024). These shifts have
been driven by reduced Southern Ocean currents, likely arising from changes in the ocean
heat content gradient between mid and high latitudes, and from changes in wind.

This is the first time a shift in large-scale ocean circulation and state around New Zealand
has been observed. Global climate models project these same changes will continue,
suggesting that this warming will persist and strengthen through to the modelling horizon
of 2100 (Fox-Kemper et al, 2023). Changes to other global ocean circulation systems, such
as the Atlantic Meridional Overturning Circulation, could also accelerate warming trends
in the Southern Hemisphere, potentially affecting New Zealand and the surrounding
region (Boers, 2021).
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Sea levels are rising at an accelerating rate
in many locations

e Increasing ocean temperatures cause sea water to expand (Venegas et al, 2023).
Combined with melting glaciers and ice sheets, this contributes to absolute sea-level
rise (Lindsey & Dahlman, 2025; Venegas et al, 2023).

o The rate of annual mean coastal sea-level rise (relative to land) is accelerating. At four
longer-term monitoring sites around New Zealand, annual mean coastal sea levels rose
faster (relative to land) between 1961 and 2020 than during the period between 1901
and 1960. These sites are located at Auckland, Wellington, Lyttelton and Dunedin. Two
additional monitoring sites with shorter monitoring terms (since 1961) are located at
Moturiki (Mount Maunganui) and New Plymouth. At these sites, annual mean coastal
sea levels are also rising (see indicator: Coastal sea-level rise).

e Although land uplift is slowing relative sea-level rise in some parts of New Zealand, land
subsidence is accelerating it in others. Even without land movement, sea levels are
expected to rise at least 20 to 30 centimetres by 2050, compared with 2005 levels
(MfE, 2024). For parts of the country, a 30-centimetre rise is a threshold for coastal
flooding — above this level, a coastal storm that previously had a 1 percent chance of
occurring each year becomes an annual event (NZ SeaRise, nd).

The warming ocean results in longer, more
intense and more frequent marine heatwaves

Marine heatwaves have become more frequent,
more intense and longer-lasting

e Marine heatwaves are when the temperature of ocean water is abnormally high (in
relation to a temperature threshold) for at least five consecutive days. They can have
significant impacts on marine ecosystems and the services these ecosystems provide
(Hobday et al, 2016; see indicator: Sea surface temperature: Data to 2023).

¢ Globally, marine heatwaves have become more frequent, more intense and longer-lasting
(Montie et al, 2024; Sun et al, 2023).

e In 2022, New Zealand experienced a record number of marine heatwave days, including
the two longest and most intense marine heatwaves on record (Salinger et al, 2023;
Shears et al, 2024).

e In 2022, the Western North Island region spent an average of 88.5 percent of the year
in marine heatwaves, which was the longest duration of the nine coastal regions (see
figure 2). The Tasman Sea region spent an average of 61.1 percent of the year in marine
heatwaves, which was the longest duration of the four oceanic regions (see indicator:
Sea-surface temperature: Data to 2023).
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Figure 2: Percentage of year spent in a marine heatwave, by coastal region, 2022
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Projections show marine heatwaves will continue
to grow in frequency, intensity and duration

The trends in increasing frequency, intensity and duration of heatwaves are expected to
continue, but to varying degrees around New Zealand (Behrens et al, 2022, 2025; Bodeker
et al, 2022; Montie et al, 2024; Sun et al, 2023).

Marine heatwave intensities are projected to increase more strongly around the North
Island, but the number of annual marine heatwave days will increase more around the
South Island (ie, in Southland, South-East (Rise) and the Subantarctic) (Behrens et al,
2025). Under a high-emissions pathway (SSP3-7.0), marine heatwave conditions could
become permanent year-round by the end of the century, relative to present-day
conditions (Behrens et al, 2022).

The New Zealand Earth System Model projects that marine heatwave intensity will
increase more in subtropical waters than in subantarctic waters (Behrens et al, 2022).
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The largest changes in annual marine heatwave days are projected south of Australia

and in the Tasman Sea within the Subtropical Frontal Zone, off the south-west coast
of the South Island (Behrens et al, 2022).

Natural climate oscillations interact with
climate change to affect ocean conditions

Climate oscillations influence natural climate variability

Natural climate oscillations (cyclical variations in atmospheric and ocean conditions)
influence weather and climate in New Zealand. These include the El Nifio Southern
Oscillation (ENSO), Interdecadal Pacific Oscillation and Southern Annular Mode (SAM)
(see indicators: El Nifio Southern Oscillation, Interdecadal Pacific Oscillation and Southern
Annular Mode).

ENSO affects our weather through changes in air pressure, sea temperature and wind
direction. ENSO has three phases: neutral, El Nifio and La Nifa. It influences rainfall,
temperature and wind patterns in New Zealand and globally. During La Nifia, New Zealand
may experience more north-easterly winds and wetter conditions in the north and east,
and warmer-than-average air and sea temperatures. During an El Niflo phase in summer,
westerly winds increase, with more rain in the west and dryness in the east. In winter,

El Nifio can lead to more frequent, cooler southerly winds (Ummenhofer et al, 2009; see
indicator: El Nifio Southern Oscillation). However, understanding of how ENSO modulates
the climate remains limited.

The most recent El Nifio phase was from July 2015 to April 2016. This was one of the two
strongest El Nifio phases between 1990 and 2022 — the other was during the period 1997
to 1998. The most recent La Nifia phase was from April 2022 to December 2022

(see indicator: EI Nifio Southern Oscillation).

Climate change is affecting these oscillations, which in
turn affect ocean conditions and extreme weather events

16

Knowledge of the compounding impacts of climate oscillations and climate change is
growing. Recent developments include new information on the occurrence of marine
heatwaves, new methods for determining the significance of extreme weather conditions,
growing knowledge of the role of climate change in amplifying large-scale circulation
cycles such as ENSO, and new data on coastal erosion (Aldridge & Bell, 2025; Minobe

et al, 2025; Oginni et al, 2025; Salinger et al, 2023, 2024). There is also new information
on how climate oscillations influence the health and functioning of coastal ecosystems
(Lam-Gordillo et al, 2023).

Climate models indicate that ENSO variations have increased up to 10 percent since 1960,
partly due to rising greenhouse gas concentrations in the atmosphere. One result is that
El Nifio and La Nifia events could become stronger and more frequent (Cai et al, 2023).

In its ‘positive’ phase, the SAM is associated with higher-than-normal air pressure in

the New Zealand region, which tends to bring relatively light winds and tranquil weather
conditions (NIWA, nd-a). Over recent decades, the SAM has shown a positive trend
(Abram et al, 2014), creating conditions that are more favourable to marine heatwaves
(Salinger et al, 2024).
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Evidence indicates that the positive trend in the SAM is partly an indirect response to
stratospheric ozone depletion and climate change (Goyal et al, 2021; King et al, 2023;
Morgenstern, 2021).

If ENSO and SAM phases align (La Nifia combined with positive SAM), this can have a
compounding effect on ocean temperatures, and extreme heat conditions are a potential
consequence (Salinger et al, 2024).

Changes in primary productivity
may affect ecosystems

Most marine food webs depend on energy
from primary producers

Marine primary productivity describes the growth of primary producers in coastal and
ocean waters, such as phytoplankton, seaweeds, seagrasses and periphyton. These
organisms provide the energy that supports most marine food webs. Phytoplankton
productivity is especially important, because it supports healthy marine ecosystems
and sustains commercial fisheries for shellfish and finfish. In addition, phytoplankton
play a key role in removing carbon dioxide from the atmosphere (MPI, 2021a; Pinkerton
et al, 2023).

Marine primary productivity is affected by nutrients, water temperature and the
availability of light (see indicator: Marine primary productivity: Data to 2023). Large-scale
changes to climate and ocean conditions can lead to changes in phytoplankton growth and
primary productivity.

In estuaries and coastal waters, unusually high primary productivity can indicate ecological
stress. Excess nutrients from land run-off can result in harmful algal blooms, which reduce
oxygen levels, disrupt food webs and pose risks to marine life and human health (Gall &
Pinkerton, 2024; Pinkerton et al, 2023; Roberts & Hendriks, 2022).

Primary productivity is increasing in some areas
and decreasing in others

It is important to monitor changes in primary productivity to understand when conditions
are generally beneficial for supporting marine ecosystems, but also when they are
potentially harmful — such as when driven by excess nutrients (Nixon & Buckley, 2002;
see indicator: Marine primary productivity: Data to 2023).

Primary productivity is monitored by using satellites to measure chlorophyll-a (chl-a),
which is an indicator of the amount of phytoplankton in ocean water. Greater chl-a
concentrations indicate more phytoplankton and more primary production (see indicator:
Marine primary productivity: Data to 2023).

Most coastal regions saw very likely increasing primary productivity trends between

1998 and 2022, with average rates ranging from an increase of 5 to 13 percent a decade.
Between 1998 and 2022, the highest average surface chl-a concentrations in coastal
waters were around the West Coast and East Coast regions of the South Island. The

North Eastern North Island coastal region had the lowest average chl-a concentration, and
was the only coastal region to see a very likely decreasing trend between 1998 and 2022
(see indicator: Marine primary productivity: Data to 2023 and Our environment 2025:
Technical annex).
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In ocean waters, mixed trends have been observed, with both increases and decreases

in primary productivity (see indicator: Marine primary productivity: Data to 2023 and
figure 3). Surface ocean chl-a concentrations across New Zealand’s exclusive economic
zone show a slight decreasing trend in the Subtropical ocean region, despite patterns of
both increasing and decreasing trends in the northern Tasman Sea and southern
Subtropical ocean regions (see indicator: Marine primary productivity: Data to 2023). At
the exclusive economic zone scale, surface ocean chl-a concentrations in the Subantarctic
region have generally been increasing over the period from 1997 to 2023, although a
decline has occurred in the most recent years of the time series (Pinkerton et al, 2024).

Primary productivity is expected to decrease around the North Island and the West Coast
of the South Island, but it may increase in the Subantarctic region to the south of New
Zealand, as habitable ranges shift in response to increasing sea temperatures (Law et al,
2018; Roberts & Hendriks, 2022). However, an unexpected and rapid decline in chl-a in all
New Zealand ocean regions has been observed since mid-2019, which has continued to
late 2023. This could potentially have significant ecological implications, but more analyses
are needed to fully understand the risk (Pinkerton et al, 2024).

Suspended solids can carry nutrients and block light in coastal and ocean environments.
Total suspended solids showed more complex spatial and temporal patterns, but the
trends observed off northern Coromandel Peninsula, the east coast of the North Island,
Marlborough Sounds, Cloudy Bay (Cook Strait), the eastern South Island and Fiordland
were virtually certain to be increasing. In contrast, virtually certain decreasing trends were
observed around Kaipara Harbour over the period 2002 to 2023 (Pinkerton et al, 2023).

Changes have been observed in the species that make up phytoplankton communities in
the Firth of Thames, including increases in the abundance of toxic algae (Pseudo-nitzschia).
These changes reflect nutrient enrichment over decades, driven by dissolved inorganic
and organic nitrogen inputs from land run-off (Safi et al, 2022).
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Figure 3: Trends in oceanic marine primary productivity, 1998-2022
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Trend likelihood
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Data source: Stats NZ

Note: See Our environment 2025: Technical annex for interpretation of Stats NZ trend likelihood.
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2. Our coasts and estuaries

are affected by a changing
ocedn

Section themes

. Our marine environment faces
multiple pressures from climate ——————~
change and human activities.

. Rising seas, storm surges and erosion
threaten coastal ecosystems.

. Land-based impacts such as excess
sedimentation, nutrient run-off and pollution
degrade marine environments and the
species that live there.

. Threats to our indigenous species include
marine heatwaves, disease, bycatch and the
spread of invasive species.

. Coastal habitats provide benefits like carbon
storage and coastline protection, but many
have been degraded.
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2. Our coasts and estuaries are
affected by a changing ocean

Introduction

Indigenous coastal, estuarine and marine species and ecosystems are valuable natural assets.
They provide vital protection from coastal hazards, store carbon, support biodiversity, and
underpin cultural and economic wellbeing. Yet these environments are increasingly at risk
from the compounding impacts of climate change and human development. Critically, the
effects of a changing climate and human activities on the ocean lead to changes in our coasts
and estuaries as well.

This section examines how climate change compounds other pressures on coastal and marine
species, habitats and ecosystems. Sea-level rise intensifies erosion and flooding risks in some
areas and contributes to coastal squeeze, where natural habitats are trapped between rising
seas and built infrastructure. The increasing frequency and severity of extreme weather events
—including rain, winds and waves — add to these pressures, damaging ecosystems and
infrastructure. Acidification is also more intense in coastal waters, due to increased carbon
dioxide levels. Other pressures faced by coastal habitats and ecosystems include marine
heatwaves, the increased mobility of invasive species, and marine diseases. All of these
pressures are having devastating impacts on indigenous populations, and those impacts are
predicted to continue.

These changes threaten the ability of coastal and estuarine systems to support the lifecycle of
many species. They also undermine the ability of these systems to support cultural values and
to deliver essential services such as carbon sequestration and natural coastal protection.

Climate change threatens coastal
and marine systems

Sea-level rise threatens coastal ecosystems
through inundation, flooding and erosion

o Sea-levelrise is projected to lead to a cascade of negative impacts on low-lying coastal
areas, including inundation, increased coastal erosion, saltwater intrusion into adjacent
freshwater, and drainage issues. These effects can damage infrastructure, displace
communities and disrupt ecosystems (MfE, 2024).

e Aotearoa New Zealand could begin to lose intertidal flats as early as this decade if rates
of relative sea-level rise exceed about 5 millimetres a year in areas with limited sediment
supply (Swales et al, 2020). In 14 estuaries, intertidal areas are predicted to decrease 27 to
94 percent by the end of the century in response to projected sea-level rise of 0.2 to
1.4 metres, if landward movement of the intertidal zones is restricted (eg, due to rapid
rises in sea level, or the presence of flood and coastal defences) (Mangan et al, 2020).
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In the Hawke’s Bay region in 2024, saltmarsh and seagrass ecosystems covered a total
area of 1,476 hectares, of which 87 percent was saltmarsh habitat. Sea-level rise is
estimated to reduce saltmarsh extent by 11 to 12 percent by 2050, and by 25 to 31
percent by 2100, depending on the sea-level rise scenario (Bulmer et al, 2024a).

Predicted changes in tidal inundation and increased water depth due to sea-level rise will
reduce light availability. This will negatively impact species such as seagrass (Capistrant-
Fossa & Dunton, 2024; Lundquist et al, 2011), which plays an important role in supporting
many fish species (Berthelsen, 2024).

Rising sea levels increase the risk of erosion from waves, storm surges and high tides.
This risk can be exacerbated by extreme weather events. For example, in February 2023,
Cyclone Gabrielle caused 5 to 10 metres of erosion at certain beaches across parts of
Northland, Auckland, Coromandel and Bay of Plenty (Coastal Change, nd).

Coastal erosion — the wearing back of the land —is an important hazard for coastal
communities and ecosystems (MfE, 2024). Shoreline mapping of open coast beaches and
soft cliffs since about 1940 suggests that 40 percent of the coastline mapped is eroding,
42 percent is accreting (advancing seaward) and 18 percent is either stable or unresolved
(Coastal Change, nd; Tuck et al, 2024). For example, Kaipara Harbour’s North Head is one
of the top hotspots of coastal erosion and accretion around the country, and it is eroding
by around 6.4 metres a year (Coastal Change, nd). Coastal erosion also threatens people’s
property (see section 3).

Sea-level rise and storm surges threaten coastal ecosystems and freshwater species by
moving saltwater farther into coastal freshwater environments, altering their salinity
(Lawrence et al, 2022; Neubauer et al, 2013; Schallenberg et al, 2003).

Rising sea levels have led to a loss of nesting sites for various shorebirds and may put
more species at risk (Keegan et al, 2022). For example, New Zealand’s rarest indigenous
breeding bird, the tara iti/fairy tern (Sternula nereis davisae), has an adult population of
only 40 birds. This critically endangered species nests on beaches and is facing increasing
threats from climate change impacts such as sea-level rise and intensifying storm surges
(Brumby et al, 2025).

Changes in rainfall, storms, waves and winds
threaten coastal health

22

Climate change is leading to more frequent heavy rainfall events in some areas. This may
cause landslides and soil erosion and intensify land degradation, especially in areas with
exposed soils or non-native vegetation (Neverman et al, 2023). The resulting sediment
run-off from degraded catchments flows into estuaries and coastal zones, reducing water
quality and smothering sensitive habitats (see Our environment 2025).

Storm surges and powerful wave forces can physically damage coastal habitats. For
example, mussel beds can be dislodged or broken apart, especially when already
thinned or loosely packed, with the result that mussels die if they cannot reattach
(Hunt & Scheibling, 2001).

Changes in wind and wave patterns are predicted to alter sediment movement and
coastal upwelling of cooler nutrient-rich ocean waters in some places. These are
important for coastal productivity, including fisheries (Bell et al, 2001; MPI, 2021a).
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Cyclone Gabrielle in 2023 highlighted the impacts that severe weather events can have on
the marine environment. Excess sediment and resuspension of settled sediment during the
event damaged seafloor habitats and ecosystems (Leduc et al, 2024). For example, pre-

and post-cyclone imagery data show that populations of kelp, other macroalgae (seaweed)
and sponges in the Wairoa Hard seabed area of Hawke’s Bay were almost completely lost
following Cyclone Gabrielle. It is highly likely that the loss was due to sediment impacts from
the cyclone. Seafloor animals in Hawke’s Bay and Gisborne also showed reduced abundance
and diversity post-cyclone. Modelling suggests that recovery time may vary across types of
organisms, and continued seabed trawling may slow down recovery time (Leduc et al, 2024).

Storm-driven run-off can introduce pollutants, nutrients and organic matter into coastal
waters. This can lead to harmful algal blooms and oxygen depletion, which threaten marine
life and human health. These effects compound existing pressures from urbanisation,
agriculture and infrastructure development (see Our environment 2025, section 1).

Human activities put pressure on marine
and coastal environments

Land-based activities can degrade the marine
environment via sediment and nutrient run-off, and litter

Run-off and pollutants resulting from human activities on land enter streams and rivers,
which then flow into the ocean. Impacts on coastal environments can spread out for
kilometres beyond the initial river outflow areas, driven by tides, wind and currents
(Jhugroo et al, 2025; Macdonald et al, 2023).

Human activities on land — such as agriculture, horticulture, forest harvesting and urban
expansion — can increase land erosion rates and the amount of fine sediment that reaches
marine systems. Excess sedimentation in estuaries and coastal areas can: alter habitats;
reduce foraging opportunities for fish like snapper; decrease light; smother sensitive
species; and clog the gills of filter feeders such as cockles, pipi and scallops (Booth, 2020;
Lowe et al, 2015; Morrison et al, 2009; PMCSA, 2021; Thrush et al, 2021).

More frequent and severe extreme weather events due to climate change can exacerbate
soil loss, increasing the amount of sediment flowing into coastal areas. For example,
significantly higher levels of sediment erosion and deposition were detected in Hawke’s
Bay and Gisborne coastal marine areas immediately following Cyclone Gabrielle in 2023
(Leduc et al, 2024).

Between 2006 and 2020, more coastal and estuarine sites had improving than worsening
trends for suspended solids (66 of 84 sites) and for turbidity — a measure of how cloudy
the water is — (54 of 87 sites). Monitoring sites were not distributed evenly around the
coastline, and were often clustered around urban centres (see indicator: Coastal and
estuarine water quality, Our environment 2025, section 4 and Our environment 2025:
Technical annex).

Land activities such as dairy farming, horticulture and urbanisation can also lead to elevated
levels of nutrients such as nitrogen and phosphorus in estuaries and coastal areas. This
can result in nutrient enrichment, algal blooms and depleted oxygen, causing harm to
plants and animals (Dudley et al, 2020; Plew et al, 2020; Salmond & Wing, 2022). Between
2006 and 2020, more coastal and estuarine sites had improving than worsening trends for
nitrogen and phosphorus measures (see indicator: Coastal and estuarine water quality).
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Pathogens such as faecal bacteria can enter estuaries and coastal waters from sources
including animal excrement and wastewater discharges, and these can harm ecosystems
and people (LAWA, 2023; see Our environment 2025, section 3). Between 2006 and 2020,
faecal coliform levels were improving at 50 percent of coastal and estuarine monitoring
sites (25 of 50 sites) and worsening at 26 percent (13 of 50 sites) (see indicator: Coastal
and estuarine water quality).

Sea lions (Phocarctos hookeri) and some dolphins are at risk when rainwater and run-off
contaminated by cat faeces transport the parasite Toxoplasma gondii to the marine
environment. High rates of infection and subsequent mortality from toxoplasmosis in
Hector’s (Cephalorhynchus hectori) and Maui (Cephalorhynchus hectori maui) dolphins
are the suspected cause of approximately 25 percent of deaths between 2007 and 2018
(Roberts et al, 2019; Roe et al, 2013, 2017). Increased rainfall under a changing climate
will likely elevate this risk.

Litter (including plastics and microplastics) puts marine habitats at risk when it enters
the marine environment. In 2023, 67 percent of items counted on beaches in litter
surveys were plastic (Litter Intelligence, nd). Seabirds and other marine species are at
risk from eating or getting tangled in plastics, which can result in injury or death
(Buxton et al, 2013; Clark et al, 2023; PMCSA, 2019). For more information on plastics
accumulating throughout the marine environment and the effects on marine species,
see Our environment 2025, section 4.

For more information on how land-based activities can affect coastal ecosystems, see
Our environment 2025, sections 2 and 4, and Our environment 2025: Technical annex.

Commercial and recreational activities affect the
marine environment

24

Commercial fishing methods in New Zealand include trawling, dredging, potting, longlining
and set netting. Trawling is the most common (MPI, nd-d; see Our environment 2025 and
Our marine environment 2022).

Most scientifically evaluated fish stocks are meeting or exceeding specified performance
measures, but some fish stocks continue to be overfished (MPI, nd-e).

In 2024, 88 percent of assessed fish stocks in the New Zealand Quota Management
System (128 of 146 stocks) were fished within specified limits. Among the 128 stocks
where fishing complied with the limits, 105 were fished at or above their management
goals (MPI, nd-e).

However, 12 percent of assessed stocks (18 of 146) were overfished or depleted in 2024,
such as some stocks of black cardinalfish, oysters, orange roughy, scallops and tarakihi.
These overfished stocks are being managed so they will rebuild back towards target levels.
Six stocks had collapsed (MPI, nd-e).

The total estimated catch from recreational fishing in 2022/23 was 3.7 million fish and
1.6 million shellfish. Snapper, kahawai, blue cod and red gurnard together made up
80 percent of all fish harvested by recreational fishers (MPI, nd-b).

Recreational fishing declined between 2017/18 and 2022/23 in terms of the number of
fish harvested, particularly in the north of New Zealand. Contributing factors include
extreme weather events in 2023, prolonged La Nifia conditions and changes in fishing
habits (MPI, nd-b).
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Bycatch continues to contribute to population decline
and extinction risk of some protected species

‘Bycatch’ refers to non-target species, including protected species, unintentionally
captured during fishing (MPI, 2021b). Removing or killing important species through
bycatch threatens biodiversity and puts pressure on marine ecosystems (Komoroske
& Lewison, 2015).

Since 2019/20, reported Hector’s dolphin deaths due to commercial bycatch have ranged
from 0 to 5 each year. After the roll-out of cameras in 2023/24, 15 deaths were reported
for that year. All 15 of those reported deaths occurred on the east coast of the South
Island, where an estimated 9,700 (65 percent) of the total estimated 14,849 Hector’s
dolphins reside (DOC, nd; FNZ, 2025; Roberts et al, 2019). Although the 2023/24 figure
was above historical reporting levels, it was broadly in line with estimated captures
predicted in fisheries risk assessment modelling. The increase is considered to reflect
improved reporting of Hector’s dolphin captures following the use of improved technology
(FNZ, 2025).

Other marine mammals, reptiles, large numbers of seabirds and some protected corals
are also caught as commercial bycatch. In 2024/25, 477 fur seals (Arctocephalus forsteri)
and sea lions and 2,225 seabirds were reported caught in trawling, longline and set-net
fisheries (MPI, nd-f). In the 2022/23 fishing year, 6,704 kilograms of protected coral were
reported as bycatch, compared with 2,073 kilograms reported in 2021/22 (McGovern,
2024; McGovern & Hewetson, 2025).

Seabirds can be caught in fishing-net mesh or experience fatal interactions with trawl
warps (cables). A significant number of seabirds killed by warp strikes may be unobserved,
meaning that it is necessary to use cryptic mortality multipliers (a correction factor for
estimated deaths based on observations) to more accurately estimate total deaths
(Meyer, 2023). Large bycatch events, especially during the breeding season, can lead to
chicks starving when foraging adults are caught.

Between 2 and 34 captures of protected sea turtles during commercial fishing were
reported each fishing year from 2007/08 until 2020/21, when 58 captures were reported
(Dunn et al, 2022). In the first three-quarters of the 2024/25 fishing year, 53 sea turtle
captures were reported (including 43 leatherback turtles (Dermochelys coriacea)),

and all of these sea turtles were released alive (MPI, nd-f). The increase in captures in
New Zealand waters may be occurring because warming sea-surface temperatures are
bringing sea turtles further south.

The area trawled each year has been declining,
but trawling still affects the seafloor and the animals
that live there

Commercial fish trawling and dredging have lasting impacts on the seabed and its
habitats. Effects include altering seabed structure, damaging habitats and reducing
marine populations (Clark et al, 2019, 2022a; MPI, nd-d).

Between 1990 and 2024, about 11 percent of New Zealand’s exclusive economic zone and
territorial sea was trawled. The area trawled each year has been declining over time. In
2023/24, 68,048 square kilometres were trawled, which is a decrease of 7.5 percent from
73,567 square kilometres in 2022/23 (MPI, nd-d). Recent years have seen a reduction in
bottom-contact trawling by both deepwater and inshore fisheries (MacGibbon et al, 2024).
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Underwater seamounts, knolls and hills can be highly productive and support rich
biodiversity, including high densities of protected habitat-forming corals. They are also
targeted by some deepwater fisheries (Clark et al, 2019, 2022b). Eleven percent of
seamounts, knolls and hills in New Zealand’s exclusive economic zone and territorial
sea were trawled at least once between 1989 and 2019 (Clark et al, 2022b).

Recovery of long-lived, slow-growing animals impacted by trawling, such as corals, is slow.
For example, it took about two decades for the first signs of coral recovery to appear after
trawling ceased on the Graveyard Knolls of the Chatham Rise (Clark et al, 2022a).

Aquaculture can have both positive and negative
effects on marine ecosystems

The growing aquaculture industry, which includes species like green-lipped mussels,
Chinook salmon and Pacific oysters, can have both positive and negative impacts on
marine ecosystems (Howarth & Major, 2023; MPI, 2013).

Mussel farming, for example, can support seafloor communities and some wild fish.
However, it can lead to local enrichment of the seabed and alter the composition of
sediments (Howarth & Major, 2023; Underwood et al, 2023). Farm infrastructure can
also disrupt currents, damage the seabed, shade the seafloor and put wildlife at risk of
entanglement (Howarth & Major, 2023; MPI, 2013).

Our marine species are facing
multiple threats

Many indigenous marine species are threatened or at
risk

26

The pressures from land-based and ocean-based activities outlined above combine to
impact indigenous marine species. These pressures are often compounded by climate
change, which directly impacts indigenous species through its effects on the temperature,
acidity and circulation of global oceans.

In 2021, 91 percent (82 of 90) of indigenous seabird species were threatened with
extinction or at risk of becoming threatened, including 16 species identified as taonga.
Estimated population trends show 27 percent of species have decreasing populations,
while 18 percent are increasing, 12 percent are stable or increasing, and 43 percent are
stable (see indicator: Extinction threat to indigenous species).

In 2024, 35 percent (14 of 40) of indigenous marine mammal species were threatened
with extinction or at risk of becoming threatened. Estimated population trends show

3 percent have increasing populations, 15 percent of species have decreasing populations,
27 percent have stable populations and 55 percent have no estimated trend (Lundquist et
al, 2025; see Our environment 2025: Technical annex).

In 2016, 9 percent (10 of 107) of shark, ray and chimaera species were threatened with
extinction or at risk of becoming threatened, including one species identified as taonga.
Estimated population trends show 2 percent of species have increasing populations,
1 percent have decreasing populations and 54 percent have no estimated trend (see
indicator: Extinction threat to indigenous species and Our environment 2025: Technical
annex). Since the introduction of the 2008 New Zealand threat classification system,
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the only marine fishes assessed have been sharks, rays and chimaeras (see Our marine
environment 2022).

In 2021, 57 percent (449 of 786) of assessed indigenous marine invertebrate species were
threatened with extinction or at risk of becoming threatened. Estimated population trends
show 5 percent of assessed species have decreasing populations, 66 percent are stable and
one species is increasing® (Funnell et al, 2023; see Our environment 2025: Technical annex).

Climate change exacerbates risks from
invasive species and diseases

Climate change increases the chance that established pests will spread further, reproduce
faster and have more severe adverse impacts on biodiversity (Bollen et al, 2016; Spyksma
et al, 2024). Higher water temperatures may also increase the risk of new invasive pests
and diseases becoming established (Keegan et al, 2022; Rowley et al, 2024; Wesselmann
et al, 2024).

The occurrence of tropical fishes in temperate regions can be an indicator of climate
change impacts. Tropical, subtropical and rare fishes have been documented in

New Zealand’s waters for more than a century, but the occurrence and diversity of
warmer-water species have increased over the past 50 years. This may signal a
climate-mediated shift in New Zealand’s marine biodiversity (Middleton et al, 2023).

Marine heatwaves can facilitate the spread of some invasive species. For example, the
cover and abundance of sea squirt (Symplegma brakenhielmi) was observed to rapidly
increase during a marine heatwave (which included growing over other invertebrate and
seaweed species), and to decrease (but not disappear) as water temperatures reduced
(Spyksma et al, 2024).

The interactions between parasites and hosts can change due to global and local stressors,
including warming waters and ocean acidification associated with climate change and
marine pollution. An increase or decrease in disease can have effects at individual,
population and community scales (Lane et al, 2022).

More non-native species are in our marine waters
and are spreading to new locations

Non-native marine species are being introduced continually to New Zealand waters,
usually carried by ballast water or on the hulls of shipping and recreational vessels
(Davis & Hepburn, 2020; see indicator: Marine non-indigenous species: Data to 2022).

As of 2022, a total of 428 non-native marine species have been found in marine waters
around New Zealand; 62 percent (266) of these have established populations here.
Between 2010 and 2022, 73 new non-native species were found, 44 of which have
become established (see indicator: Marine non-indigenous species: Data to 2022).

Certain invasive species can change how coastal marine seafloor ecosystems function.
The Mediterranean tubeworm (Sabella spallanzanii) is one example. Its behaviours of
filter feeding and building tubes from sediment grains (eg, sand and shell fragments)

may alter the flow of sediments and what they are made up of. This affects how nutrients

1

Only some known species of marine invertebrates have been assessed for extinction threat status and
estimated population trends.
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are recycled, as well as how organic matter is distributed through the ecosystem (Tait
et al, 2023).

Non-native marine species can spread rapidly through New Zealand’s marine environment.
For example, the invasive crab Charybdis japonica has increased in distribution and
abundance around the North Island since it was first detected in Waitemata Harbour in
2000. It is now found in Tauranga and Ohiwa harbours, 200 kilometres further south than
previously reported. It has also spread northwards as far as the Bay of Islands and to the
west coast, in the Hokianga, Kaipara and Manukau harbours (Hilliam & Tuck, 2023).

Two new Caulerpa seaweed species were recorded at Aotea Great Barrier Island in 2021
(see indicator: Marine non-indigenous species: Data to 2022). Globally, many Caulerpa
species are considered highly invasive, having impacts on fish, invertebrates, native
seaweeds and seagrass and affecting nutrient cycling. Preliminary New Zealand data
suggested Caulerpa may have negatively affected two taonga species: tipa (scallops,
Pecten novaezelandiae) and kina (sea urchins, Evechinus chloroticus) (Middleton, 2023).
By August 2024, Caulerpa had spread to more than 1,500 hectares of the upper North
Island seabed, competing with other species, disrupting local ecosystems and posing risks
to recreational, cultural and commercial marine activities (MPI, nd-c).

Existing and emerging bacteria and associated diseases have been identified as factors in
the failure of toheroa (Paphies ventricosa) populations to recover from overfishing (Bennion
et al, 2022) and skin infections in fish (Rudenko et al, 2025). Oysters in New Zealand are
under threat from the parasite Bonamia ostreae and the ostreid herpesvirus type 1
(OsHV-1), both of which can cause oyster death. OsHV-1 may be transferred to new
locations and species on the hulls of vessels (Fuhrmann et al, 2023).

Climate change is impacting many species and habitats
already under pressure from other human activities
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Marine heatwave impacts have been documented (and predicted) for sponges, kelps,
reef communities, fish, whales, turtles and penguins in New Zealand (Barlow et al, 2023;
Behrens et al, 2025; Bell et al, 2023, 2024; Dunn et al, 2023; Montie & Thomsen 2023;
Salinger et al, 2023).

In years when sea-surface temperatures are warmer than usual, there is reduced survival
of adult yellow-eyed penguins (Mattern et al, 2017). Marine heatwaves have contributed
to local extinctions in southern bull kelp and may be linked to starvation of little penguins
(Salinger et al, 2020). Marine heatwaves have led to severe bleaching and necrosis in
sponges and a rapid expansion of invasive sea squirts (Bell et al, 2023, 2024; Salinger et al,
2023; Spyksma et al, 2024). Commercial fisheries and aquaculture have also been affected
(see section 3).

Impacts on one species can ripple across an entire ecosystem (Montie & Thomsen, 2023).
For example, some areas where bull kelp (Durvillaea spp.) was completely lost during the
2017/18 heatwave were colonised by an invasive, non-native kelp (Undaria pinnatifida).
This coincided with a decline in green-lipped mussels (kuku/katai) — an important mahinga
kai (traditional food-gathering) species (Awatere et al, 2021; Thomsen et al, 2019).

Warming ocean temperatures in northern New Zealand have coincided with areas of
increased abundance of long-spined sea urchins — an indigenous species known to have
large impacts on kelp forests (Balemi & Shears, 2023). Urchin barrens are areas where kelp
forests are stripped due to overgrazing by sea urchins, often in the absence of predators
like snapper and rock lobster. This results in reduced biodiversity, altered ecosystem
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structure and diminished habitat for fish and invertebrates (Balemi & Shears, 2023; Kerr
et al, 2024). There is a risk that urchin barrens could expand with further spread of long-
spined sea urchins, in association with ocean warming (Kerr et al, 2024).

Warmer temperatures and ocean acidification are expected to make it harder for species
such as molluscs and corals to grow and maintain their shells and skeletons (Anderson et
al, 2022; Book et al, 2024; Law et al, 2018; McCullough et al, 2024).

Exposure to changing ocean temperatures and acidification can exacerbate the negative
impacts of other stressors that affect the survival of marine species. For example, in
response to high temperature and low pH, the mottled brittle star (Ophionereis fasciata)
— which is only found in New Zealand — demonstrates altered respiration, regeneration
and growth, and survival (Marquez-Borras & Sewell, 2024).

Coastal habitats provide key ecosystem and
climate benefits, but are increasingly at risk

Coastal habitats protect against sea-level rise and
coastal hazards, but many have been degraded

Coastal habitats — including beaches, dunes, wetlands (eg, saltmarshes and mangroves),
seagrasses, seaweed forests and shellfish reefs — provide a range of functions and services
(Geange et al, 2019). These habitats play a role in stabilising sediments, recycling nutrients
and supporting biodiversity, and they also provide great cultural, recreational and
economic value (Anderson et al, 2019; Bulmer et al, 2024c; see Our environment 2025).

Many of these habitats are found in estuaries, where seawater mixes with freshwater.
Estuarine habitats support unique vegetation, invertebrates, fish, shellfish and bird
species — enhancing biodiversity and supporting fisheries and ecosystem productivity
(Rullens et al, 2022).

These habitats buffer coastlines from hazards such as flooding and erosion. For example,
mangroves have root systems that anchor soil and reduce coastal erosion, buffering
coastlines from coastal and river flooding. They also trap sediments and filter pollutants
from land-based sources (Shah & Ramesh, 2022).

Alongside other benefits, native coastal vegetation, wetlands and dunes can help protect
coastal ecosystems from excess sedimentation, nutrient pollution and coastal flooding
(Allan et al, 2023; Thompson, 2022). Sand-trapping vegetation can also help increase the
resilience of coastlines to erosion (Coastal Change, nd).

Open coast habitats such as kelp forests are capable of dampening wave energy, which
can reduce coastal erosion and sedimentation (Steneck et al, 2002).

Despite their importance, many of these habitats are under pressure from coastal
activities and development, altered freshwater inputs and excessive land-based
contaminants, including sediments, nutrients and plastics (see Our environment 2025).

Most coastal habitats have experienced loss or damage, with some exceptions such as
mangroves (Anderson et al, 2019; Bennion et al, 2024; Morrison et al, 2014a; Suyadi
et al, 2019).

Between the 1950s and 2008, active sand dune extent decreased around 80 percent (see
indicator: Active sand dune extent). Remaining active dunes are increasingly threatened
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by introduced marram grass. Coupled with livestock grazing, land development, the
effects of vehicles and erosion, and coastal squeeze, the expansion of marram grass
degrades the integrity and function of dune ecosystems (Dune Restoration Trust of
New Zealand, 2014; Thompson, 2022; see Our land 2024).

Coastal habitats store carbon, but their loss or
degradation can release it back into the atmosphere
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The ocean holds the second-largest amount of carbon in the Earth system, second only
to terrestrial carbon storage, and approximately 60 times more than the atmosphere
(DeVries, 2022). ‘Blue carbon’ is the term used for carbon stored in ocean and coastal
ecosystems.

The seafloor in New Zealand’s exclusive economic zone is estimated to contain about
1 percent of the global seabed organic carbon store (Nodder et al, 2023). An inventory
of New Zealand marine carbon concluded that data are insufficient to reliably describe
the marine carbon budget (accounting for how carbon is stored in, moves through and
is released from marine systems) (Nodder et al, 2025).

Coastal blue carbon refers to rooted vegetation in the coastal zone, such as seagrass
meadows, mangroves and tidal marshes. These coastal ecosystems have high rates of
carbon sequestration (10 to 45 gigatonnes of carbon globally) compared with terrestrial
habitats, but store less carbon than the open ocean (37,000 gigatonnes in the form of
dissolved inorganic carbon globally) (Friedlingstein et al, 2025; Friess et al, 2024; Warnell
et al, 2022).

Coastal blue carbon systems have potential to contribute to offsetting carbon emissions
and climate change mitigation if they are protected or restored (Howard et al, 2023).
These coastal ecosystems store carbon primarily in soils and sediments, where it can
remain for long periods (Bulmer et al, 2024c). Protecting and restoring these habitats
also supports biodiversity and ecological health.

The types of coastal blue carbon habitat vary by region, as does land availability for
restoration opportunities and potential carbon market benefits. The first national
assessment of blue carbon habitats in New Zealand estimates estuaries and coastal areas
contain 20,932 hectares of saltmarsh, 30,533 hectares of mangroves and 61,340 hectares
of seagrass, which are estimated to collectively sequester 57,800 tonnes of carbon a year
(Bulmer et al, 2024c).

Unvegetated estuarine habitats, such as those dominated by shellfish and microscopic
algae, also store significant amounts of carbon due to their large area, sequestering an
estimated 164,483 tonnes of carbon a year in New Zealand (Bulmer et al, 2024c). There is
potential to restore a further 56,482 hectares of saltmarsh, 17,291 hectares of mangroves
and 14,087 hectares of seagrass. If all potential areas were restored, New Zealand would
achieve a total sequestration potential of an estimated 91,680 tonnes of carbon a year
(Bulmer et al, 2024c).

Mangrove forests have expanded in many areas over at least the past 50 years, due to
increased sedimentation (Anderson et al, 2019; Jones et al, 2022; Morrisey et al, 2010).
For example, Auckland’s mangrove area has increased an average of 3.2 percent annually
from 1940 to 2014 (Suyadi et al, 2019).

In New Zealand, seagrass area decreased during the past century, particularly in highly
impacted harbours, where records showed reductions ranging from 40 percent (at
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Whangamata Harbour) to 90 percent (eastern Bay of Islands) (Morrison et al, 2014b).
However, seagrass meadows have shown signs of recovery in some locations in recent
decades. In the Waitemata Harbour, seagrass has increased exponentially since 2004
(Lundquist et al, 2018), and in Whangarei Harbour transplanting has been found to be an
effective method for rehabilitation (Matheson et al, 2017). These systems still face threats
from sea-level rise, rising temperatures, nutrient pollution, increased turbidity and disease
(Turner & Schwarz, 2006).

e Salt marshes and other saline wetlands have shown small changes in extent over the past
20 years (Bulmer et al, 2024c). An estimated 90 percent of wetlands have been lost since
pre-European settlement (Dymond et al, 2021). Between 1996 and 2018, saline wetland
areas decreased by 180 hectares (see indicator: Wetland area).

e Degraded habitats have lower carbon sequestration (Thomson et al, 2025). Loss and
degradation of coastal blue carbon ecosystems result in the release of large quantities of
stored carbon back into the atmosphere (Bulmer et al, 2024c). Our remaining wetlands
continue to degrade due to drainage, pollution, increased sedimentation, invasive weeds,
animal pests and climate change (see Our land 2024).

e Bottom trawling can re-suspend carbon from the seabed into the water column, although
the amount re-suspended is currently uncertain. This carbon may eventually be released
into the atmosphere, contributing to greenhouse gas emissions. Areas such as Fiordland,
the Chatham Rise and the Bounty Plateau are particularly rich in carbon but also vulnerable
to disturbance (Nodder et al, 2023).

Rising seas and infrastructure limit the natural
movement of coastal habitats

e Inresponse to rising seas, coastal habitats such as dunes and wetlands would typically
migrate landward. However, much of New Zealand’s coastline features natural barriers
such as cliffs, as well as built infrastructure such as seawalls, which protect our homes and
communities from rising sea levels. Pasture and exotic vegetation can also act as barriers.
These barriers block the movement of coastal habitats, leading to a phenomenon known
as ‘coastal squeeze’.

e Coastal squeeze may cause degradation and loss of important coastal habitats. It may also
reduce the natural protection that these habitats can provide (Allan et al, 2023; Davis-Jones,
2025; Douglas et al, 2022; Stewart et al, 2020).

e Coastal squeeze will alter the distribution of intertidal habitats and the animals and
plants within them, as well as altering coastal ecosystem functions and services (Rullens
et al, 2022).

e In New Zealand, coastal hardening (building engineered structures such as seawalls for
coastal protection) is expected to increase by 49 to 76 percent over 25 years, starting
from 2018 (Floerl et al, 2021). Such structures will limit the ability of intertidal areas to
shift landward with sea-level rise, resulting in coastal squeeze — and, in turn, leading to
degradation and ultimately loss of habitat (Mangan et al, 2020).
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3. Impacts of our changing

ocean on people, society and

the economy

. Many marae, urupa (burial sites) and
mahinga kai (traditional food gathering)
sites are vulnerable to flooding and erosion,
while recreation areas and walking tracks
face risks from sea-level rise.

Section themes

. Sea-level rise and extreme
weather events are causing
damage to housing, roads and
infrastructure.

. Our health is put at risk through toxic algal
blooms.

. Matauranga Maori (Mdori knowledge) and
tikanga (customs and protocols) practices
offer valuable insights for managing marine
ecosystems and sustaining cultural identity
and wellbeing.

. Pressures on key species threaten livelihoods,
Mdaori fisheries settlements and the
sustainability of marine industries.
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3. Impacts of our changing
ocean on people, society and
the economy

Introduction

Aotearoa New Zealand’s coasts and oceans play a major role in how we live, work and connect
with each other, and with the natural world. But as the climate changes, so does the marine
environment, and we are increasingly feeling the consequences in our homes, communities
and industries.

Rising sea levels and more frequent, intense storms are placing coastal communities at greater
risk of inundation, infrastructure damage, and coastal flooding and erosion. Homes, roads and
public spaces in low-lying areas are becoming more vulnerable. Some communities are already
facing difficult decisions around long-term resilience.

Cultural and recreational connections to the coast are also under pressure. Beaches, estuaries
and coastal tourism sites are places of gathering, identity and wellbeing. For Maori, many
coastal sites are important wahi taonga, with deep ancestral significance. As these places
change or become less accessible, the impacts are felt not only in terms of land use, but also
in the erosion of cultural heritage and community cohesion.

Climate change also presents both risks and opportunities for marine primary industries.
Warmer waters, shifting species distributions and ocean acidification are affecting fisheries
and aquaculture operations, with potential implications for productivity, biosecurity and
market access. At the same time, innovation and adaptation in these sectors — such as low-
emissions aquaculture and climate-resilient species — offer pathways to future resilience and
economic sustainability.

Our homes and communities are at
increasing risk from rising sea levels
and storm damage

Changes in the ocean contribute to more extreme
weather, flooding and inundation of coastal areas

e The environment provides the foundation for our homes, infrastructure and livelihoods.
It offers the resources and stability needed for a thriving society. However, environmental
change — in particular, climate change — poses serious threats to this foundation (see
Our environment 2025).

o Extreme weather events like heavy rainfall and storms damage housing and infrastructure,
particularly in flood-prone areas (see Our environment 2025).
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Sea levels in New Zealand are rising, and extreme weather events such as storms are
projected to become more frequent and severe (see section 1). In low-lying coastal
areas, higher storm surges are exacerbating the effects of flooding from heavy rainfall
(NIWA, nd-c).

Rising sea-surface temperatures in the Southern Pacific Ocean are providing more

energy to drive extreme weather systems. La Nifia climate episodes are associated with
warmer sea-surface temperatures in the western Pacific and more rain in New Zealand,
from subtropical sources of rainfall, ex-tropical cyclones and atmospheric rivers (see Our
atmosphere and climate 2023). La Niina episodes are projected to become more extreme
and may occur more frequently with climate change (Aldridge & Bell, 2025; see section 1).
The future will potentially bring more intense tropical cyclones and heavier rainfall,
increasing risks for vulnerable communities in New Zealand (Gibson et al, 2025).

Coastal homes, infrastructure and assets face an
increasing risk of damage and loss due to sea-level rise

34

Many New Zealand homes and critical assets are located on the coasts. These are already
vulnerable to the increasing damage and loss due to the cascading risks arising from
coastal erosion and flooding (Awatere et al, 2021; Lawrence et al, 2020). The compounding
impacts of king tides combined with sea-level rise will result in regular small-scale surface
flooding, and king tides coinciding with storm events will result in major tide-related
flooding events (Stephens et al, 2020).

Sea-level rise will increasingly affect our homes and properties in low-lying coastal
communities. In 2023, approximately 219,000 residential properties were in coastal
inundation and inland flood zones, representing $180 billion in assets. An estimated 1,300
residential properties in the coastal inundation zone (representing $900 million in assets
at current property prices) will experience greater than 20 percent damage in one or more
extreme events between 2026 and 2060 (Storey et al, 2025).

Coastal erosion of approximately 5 to 30 metres has occurred along approximately

1,500 metres of the shore of the Waiau River estuarine lagoon in Southland, because

of a storm event on 21 September 2023. This erosion has occurred in front of private
properties along Bluecliffs Beach Road, causing a risk to these properties, with a potential
loss of land, dwellings and outbuildings (Tonkin + Taylor, 2024).

Sea-level rise also puts much of our coastal infrastructure at risk. In 2019, 2,273 kilometres
of roads, 5,572 kilometres of water pipes, 2,457 square kilometres of land, and buildings
with a combined replacement value of $26.18 billion (as of 2016) were assessed as
vulnerable if sea levels rise by 0.6 metres (Paulik et al, 2019). Roads, including state
highways and bridges, are essential for transporting goods and services, and for keeping
communities connected. Transport hubs, like ports and airports, are also critical to our
way of life and our industries, including fishing, imports and exports.

Critical services for health and sanitation, such as stormwater and wastewater, will be
affected (Feng et al, 2021; Kool et al, 2020; PCE, 2015). Sea-level rise, storm surges,
and coastal erosion and flooding are just some of the effects of climate change that
are expected to increasingly compromise wastewater infrastructure in New Zealand.
This will exacerbate other challenges facing many of our wastewater networks due to
ageing, under-design and deferred maintenance (Coxon, 2024; Hughes et al, 2021;
Kirchoff & Watson, 2019).
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Landfills have been assessed nationally for their exposure to coastal erosion and coastal
inundation. Under current climate conditions, 9 percent of landfills (288) are potentially
exposed to coastal inundation; with a sea-level rise of 0.4 metres, this increases to

12 percent of landfills (379). Using coastal edge proximity as a proxy for coastal erosion,
3 percent of landfills (111) already lie within the average high-tide mark, with 8 percent
(274) within 100 metres of the coast (Lindsey & Cartwright, 2024).

Changes to climate cycles and weather, combined with sea-level rise, could increase the
intensity and frequency of catastrophic storm and flooding events that cause widespread
damage to coastal homes and infrastructure. For example, in 2023, Cyclone Gabrielle and
the Auckland Anniversary Day floods each resulted in losses more than 10 times the value
of previous insured losses. These increasing risks are likely to drive higher reinsurance
costs for insurers, and higher insurance costs for households (Aldridge & Bell, 2025).

Coastal storms and flooding events are predicted to grow more frequent and severe,
placing pressure on natural systems and built infrastructure (Haasnoot et al, 2021;
Lawrence et al, 2024). Nature-based solutions, like offshore reef and wetland restoration
to reduce wave energy and store floodwaters, and hard engineering such as artificial reefs,
seawalls and levees can mitigate the effects of sea-level rise, but are predicted to become
increasingly difficult to maintain as sea levels continue to rise (Haasnoot et al, 2021;
Lawrence et al, 2024).

The coastal places and activities many
of us value are affected by climate change

Wadhi taonga and important coastal places for identity
and connection are affected by climate change, rising
seas and coastal erosion

The natural beauty of our environment, including mountains, rivers and coasts, is central
to New Zealand’s culture and national identity. As individuals and communities, we connect
to our local environment in different ways, including by walking along our estuaries and
beaches, and swimming or fishing in the ocean. Tangata whenua are connected to various
parts of the environment through whakapapa (ancestral ties). As the environment changes,
these connections change — whether those changes are sudden and noticeable, or gradual
and less obvious (see Our environment 2025).

Many of our coastal ecosystems are changing or being lost due to climate change and
other processes, including coastal hardening to protect coastal infrastructure from rising
seas (see section 2). The loss of coastal ecosystems and the iconic species they support
— especially in urban and rural areas, where these may already be rare —results in a
permanent loss of connection to this part of the natural environment.

Wahi taonga (culturally important places and infrastructure), such as marae, kainga
(homesteads), urupa (burial sites) and sites of mahinga kai (traditional food-gathering),
are vulnerable to damage from flooding, erosion, wildfires and other extreme weather
events. Many of these sites are important for cultural activities. Damage to these sites
reduces accessibility to place and cultural practices and can affect the Maori knowledge
associated with them (Awatere et al, 2021; King et al, 2007). These impacts are exacerbated
by climate change. Around the country, 191 marae are within 1 kilometre of the coast
and, in the Bay of Plenty alone, 41 urupa are within 1 kilometre of the coast (Bailey-
Winiata, 2021).
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Our ecosystems and the wildlife they support provide opportunities for recreation. For
many New Zealanders, having access to nature is a major advantage of living here. Around
half of the New Zealand population visited protected areas, including coastal reserves and
beaches, each month over the 2023/24 summer (DOC, 2021, 2024).

Many destinations for outdoor recreation and nature tourism are at risk from rising seas.
In a 2019 assessment of public conservation sites and infrastructure, 50 amenity areas (eg,
campgrounds and playgrounds), 127 buildings, 23 water systems and 126 structures (eg,
boardwalks, bridges and jetties) were assessed as potentially vulnerable to flooding from
the sea (Tait, 2019). Portions of four of New Zealand’s 11 iconic Great Walks (the Abel
Tasman Coast, Heaphy, Queen Charlotte and Rakiura tracks), along with 17 other walking
and tramping tracks, were also assessed as moderately to highly vulnerable (Tait, 2019).

Sea-level rise threatens many of New Zealand’s archaeological sites. Of the 9,054 mapped
sites in the coastal zone, 1,564 are vulnerable to flooding from the sea and 1,954 are
highly vulnerable to erosion driven by sea-level rise. Erosion is a particularly serious threat
because it permanently removes sites, erasing any evidence they could provide for
archaeological investigation. The areas at greatest risk of erosion in the North Island are
around Taranaki, Auckland, Coromandel and northern Hawke’s Bay, and in the South
Island are around Tasman and parts of Otago and Canterbury (Jones et al, 2024).

The effects of climate change, combined with other
pressures on our coasts, can affect our health
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Many New Zealanders engage in outdoor recreation, and we get important cultural
and health benefits from activities such as walking, swimming, waka ama (traditional
Polynesian canoes), surfing, kayaking, fishing and gathering shellfish. Our communities’
engagement and connection with the environment can be impaired if these activities
cannot be enjoyed safely (see Environment Aotearoa 2022).

Climate change, extreme weather events and degradation of the environment all pose
threats to human health, increasing the risks of, for example, food, water and energy
insecurity, poor air quality and contaminated water (see Our environment 2025). For
information on water quality state and trends, see indicator: Coastal and estuarine water
quality and Our marine environment 2022.

Increasing sea-surface temperatures, ocean acidification and changing currents are likely
to alter the occurrence, frequency, range and toxicity of some harmful algal blooms in
New Zealand (Rhodes & Smith, 2022). Under future climate conditions, harmful algal
species already detected in New Zealand waters may bloom, and new species may arrive
(Rolton et al, 2022). Blooms of the algal species Alexandrium pacificum have already
increased as a result of more frequent and intense marine heatwaves (Greenough et al,
2025). These blooms have implications for the behaviour, growth rates and mortality

of juvenile mussels, impacting wild populations and aquaculture practices (Greenough
et al, 2025).

Some species of marine microalgae produce toxins when they bloom. These toxins can
accumulate in fish and shellfish and make anyone who consumes them seriously ill. Contact
with these toxins during swimming can also cause skin, eye and lung irritations. Many
toxic algae species are present in New Zealand, and several large blooms have caused
serious illness in people who consumed wild-gathered shellfish, and had the potential

to cause illness in swimmers over the past several decades (Rhodes & Smith, 2022). To
protect public health, the Ministry for Primary Industries monitors the main recreational
shellfish harvesting areas for toxic blooms and imposes harvest bans when they are
detected (MPI, nd-a).
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Increasing sea temperatures and nutrient pollution are expected to lead to increased
frequency and severity of marine cyanobacterial blooms over the coming decades.

A cyanotoxin produced by marine benthic cyanobacteria, lyngbyatoxin-a (LTA), has
recently been detected for the first time in edible shellfish in New Zealand, originating
from summer bloom events in 2022 and 2023 on Waiheke Island (Biessy et al, 2024).
LTA accumulated in marine snails, rock oysters and cockles (Biessy et al, 2024).

Nutrients and trace metals from land — which could increase, with more extreme rain and
the inundation and erosion of coastal landfills due to sea-level rise — can increase the
abundance and toxicity of blooms (Rhodes & Smith, 2022). Nutrient enrichment has led
to increases in the toxic algae Pseudo-nitzschia in the Firth of Thames (Safi et al, 2022).

Our wastewater networks are expected to experience more leaks, overflows and potential
damage due to coastal erosion and flooding, exacerbated by climate change. This will
contribute to the increasing contamination of coastal waters with faecal pathogens,
heightening health risks for swimmers and shellfish gatherers and driving more frequent
and extended closures of swimming and gathering sites (Coxon, 2024).

Te ao Madori and our marine environment

Impacts on Maori cultural connections and
knowledge systems

Our marine environments are where Maori first encountered this land, settled and
became tangata whenua. From coasts to oceans, marine environments are central to
te ao Maori (a Maori worldview), whakapapa (ancestral ties) and cultural identity. This
is reflected in significant cultural practices and relationships with many parts of our
marine natural environments.

Te ao Maori encompasses our oceans as living systems to which we are connected by
whakapapa. Our marine environments are central to matauranga Maori (Maori knowledge)
and tikanga Maori (customs and protocols), passed on between generations. This is held
and passed on through language, plrakau (ancient narratives), tikanga, atua (deities),
tipuna (ancestors) and cultural practices such as waka voyaging, ocean navigation,

and caring for and gathering of resources such as kaimoana (seafood) (see Our marine
environment 2022).

Many marine environments are experiencing pollution and degradation, with estuaries
and coastal areas suffering from recurring events of poor water quality. These pressures
are felt at place among whanau, hapi (subtribes), hapori (community) and iwi (tribes),
impacting identity and wellbeing at a range of spatial and temporal scales (Kainamu &
Rolleston-Gabel, 2023). For example, in areas connected to the iwi Ngati Porou, the decline
of the moana (ocean) is affecting access to beaches and kaimoana stocks, and therefore
connection to place, knowledge and practices (Sustainable Seas Challenge, 2024).

The incorporation of matauranga Maori and tikanga Maori into marine monitoring,
mapping and management frameworks can improve access to up-to-date, evidence-based
decision-making. Further, it can strengthen the knowledge of and response to the impacts
of change on local ecosystems and communities (Paul-Burke et al, 2020).

Cultural monitoring and management practices such as rahui (temporary prohibition or
restriction) play an important role in Maori environmental management of key taonga
species — for example, enhancing mahinga kai and sustaining matauranga Maori (Parsons
et al, 2024).
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¢ Management strategies between local knowledge-holders and central government can
use both knowledge systems for effective environmental outcomes to address degradation
of biological and cultural identity (Bennett-Jones et al, 2022). Management approaches
based in te ao Maori are often focused on wellbeing and vitality of the environment,
and te ao Maori perspectives can contribute to driving environmental change towards
a healthier state (Awatere et al, 2023).

e Decision-making that includes te ao Maori perspectives has flow-on effects, enabling
Maori to continue to maintain, develop and share environmental matauranga Maori,
tikanga and other cultural practices (Hale et al, 2024).

Tikanga and cultural wellbeing are connected
to our coasts and seas

e Tikanga and other cultural practices are expressed through relationships with community,
place and the natural environment. In coastal and marine environments, tikanga is
grounded in whakapapa and through various practices such as karakia (incantations),
pure (cultural ceremony), manaakitanga (showing of hospitality) and kaitiakitanga
(stewardship). These practices are connected to Maori cultural wellbeing, and the health
of marine environments affects the wellbeing of these communities (Jackson et al, 2017).

e The decline of kaimoana taonga species (treasured seafood species) and their
environments impacts iwi, hapl and hapori and their ability to show manaakitanga to
guests and share matauranga Maori. The ability to practise manaakitanga is fundamental
to the maintenance of mana (prestige, authority) (Parsons et al, 2024). These impacts are
detailed in the mahinga kai section and highlighted where relevant indigenous biodiversity
impacts are mentioned.

Impacts on Maori seasonal knowledge and tohu

e Traditional ocean navigation is a part of Maori migration histories, exploration and
connection to marine environments. Navigational knowledge holds matauranga Maori
of environmental indicators — the sun, stars, planets, winds, clouds, ocean movement
and ecological patterns. Alongside the practices of waka voyaging, modes of cultural
transmission such as karakia, plrakau whakatauki (proverbs) and moteatea (traditional
sung poetry) can be used to recover traditional Maori navigational knowledge and help
a new generation of Maori voyagers reconnect with their tipuna (Barclay-Kerr, 2016;
Harris et al, 2013).

e Waka ama and waka hourua (double-hulled canoes) are used for voyaging and are
connected to identity, cultural revitalisation, and the intergenerational sharing of
matauranga Maori. Climate change is altering ocean conditions, reducing safe voyaging
windows and affecting taonga species used as tohu (environmental indicators) in
non-instrument navigation. These changes impact the ability for Maori and communities
to undertake waka voyages and the transmission of navigational matauranga Maori
(McDonald, 2022).

e Overtime, Maori have built extensive knowledge about local weather and climate — vital
to survival and incorporated into traditional and modern practices such as agriculture,
fishing and conservation. The iwi Te Whanau-a-Apanui has long held that there are six
seasons and characterises their local climate in this way to assist in making decisions
about timing, safety and viability of various activities (King & Skipper, 2006).
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e  Cultural monitoring of indigenous biodiversity uses tohu to inform harvesting activities.
Changes in tohu are being tracked in marine environments to signal challenges such as
development, environmental degradation and fish population decline. For example,
ropl (groups or organisations) in Whangarei-Te-Rerenga-Paraoa (Whangarei Harbour)
are using 11 tohu to monitor the state of the harbour and explore how ecological and
Maori knowledge systems and approaches can align to address complex scenarios
involving multiple pressures and values in estuarine systems (Parsons et al, 2024).

e Changes in local climates are causing tohu to change. This affects planting, daily
decision-making, and activities like resource gathering and hunting (Skipper, 2018).
However, understanding and monitoring tohu as they change over time can help in
managing and adapting activities sensitive to climate conditions (King et al, 2005). In
Ohiwa Harbour, overabundance of sea stars (a predator of mussels and shellfish) was
considered a temporary tohu of degradation of mussel and shellfish populations. Trials
were undertaken using quantitative methods to investigate predation pressure of sea
stars on the mussel population, using matauranga Maori alongside western science
(Paul-Burke et al, 2022).

e The decline of taonga cultural keystone species such as paua (Haliotis iris) will have
intergenerational impacts. Paua plays an important role in manaakitanga, and is of
spiritual importance, with shells that have been used in ceremonies and toi Maori
(Maori arts), and as items of trade and jewellery for generations. Indigenous use of paua
is at risk, due to declining populations as a result of years of overfishing, poaching and
habitat degradation (Ryder et al, 2023). Many taonga species have been gathered over
generations and are connected to traditional Maori practices, such as mahinga kai and
rongoa (healing). They are central to the intergenerational transmission of knowledge —
including knowledge about the sustainable use and protection of these taonga species and
their associated ecosystems (Awatere et al, 2021; Harmsworth & Awatere, 2013; Smith,
2011).

Reduction in mahinga kai affects cultural identity
and connections to the environment

e The harvesting of kaimoana such as paua is culturally significant for Maori and is connected
to many areas of cultural health. Degradation of habitats and populations of cultural
keystone species has negative impacts on the ability of Maori to access and harvest
kaimoana, resulting in a loss of cultural identity and connection to the environment
(Ryder et al, 2023).

e Declines in kuku/katai (green-lipped mussels) in soft-bottomed harbours are due to
sedimentation, predation, harvesting, climate change, pollution and legacy impacts
(Paul-Burke et al, 2022).

e Incoastal locations, such as in the rohe (territory/boundaries) of Heretaunga, Hawke’s Bay
region, increased sedimentation has been changing some areas from sandy to muddy. This
affects kaimoana, including cockles, pipi, scallops, snapper, kina (sea urchins) and seaweeds,
as well as people’s ability to interact with these significant areas (Hayden et al, 2023).

e Human-driven pressure through harvesting by commercial, recreational and customary
fishers is having an impact on waterways, with increased exposure to environmental
degradation through land run-off and pollution. This is affecting the health of key taonga
species including kina, koura (crayfish), kQitai and paua (Paul-Burke et al, 2020). For example,
observation has shown significant declines in kitai populations and traditional mahinga
kai locations in Ohiwa Harbour (Bulmer et al, 2024b).
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e Non-indigenous species may threaten significant mahinga mataitai (seafood-gathering)
sites and pose a major threat to other ecologically and culturally valued marine
environments. This has recently been observed with the incursions of seaweeds
(Caulerpa brachypus and Caulerpa parvifolia) (von Ammon et al, 2023).

Climate change brings many risks and some
opportunities for fisheries and aquaculture

Livelihoods from marine primary industries are at risk
from a changing environment and climate

e Fisheries and aquaculture contribute to national and local economies. In 2023, fisheries
and aquaculture employed 14,580 people and directly contributed an estimated $1.1 billion
(0.3 percent) of New Zealand’s gross domestic product (GDP) (Stats NZ, 2025a). Activity
in the marine economy leads to further economic activity in non-marine industries.

These indirect, or induced, estimates are also included in the marine economy account.
For fisheries and aquaculture, this value is $1.1 billion (Stats NZ, 2025a).

e Climate change is already affecting some species and ecosystems that are important for
aquaculture and wild-caught fisheries (see section 1 and section 2), and these changes
affect their productivity. Marine heatwaves, for example, have caused substantial
decreases in fish catch and large losses in farmed salmon and mussels (Ericson et al,
2023; Lacheheb et al, 2024; Muznebin et al, 2022; Salinger et al, 2019).

e The effects of climate change present risks to the sustainability of some adversely affected
fisheries, as well as presenting opportunities for other fisheries that become more
productive in warming waters. Warming sea temperatures and ocean acidification may
reduce the growth rate of some species such as shellfish (including flat oysters, green-
lipped mussels and paua) and blue cod and other large fish species (Behrens et al, 2025;
Brough et al, 2023; Cummings et al, 2021; Lavin et al, 2022; Lundquist et al, 2023).
Conversely, ocean warming and marine heatwaves are likely to increase the abundance
of some fish such as snapper and trevally — to a point, as these increases are likely to
reverse if temperatures become too warm (Cook et al, 2025; Lacheheb et al, 2024;
Mediodia et al, 2024).

e Changes in the migration and distribution of fish populations due to changing ocean
temperatures will affect fisheries (Cummings et al, 2021; Datta et al, 2024). Quota
ownership is limited to specific management areas, posing a challenge for quota
management if fish populations shift. This would have implications for Maori commercial
fisheries, which hold about one-third of the interests in New Zealand (Hudson, 2022).

For example, warming south of the Chatham Islands since 2006 has placed the region in
almost perpetual marine heatwave conditions, and could have implications for the orange
roughy and hoki fisheries in the area (Sutton et al, 2024; see section 1).

e Diseases pose a major threat to the aquaculture industry. Further threats from human
factors — like climate change, invasive species and pollution — add a layer of complexity
(Lane et al, 2022). For example, experiments have shown indigenous green-lipped mussels
are vulnerable to infections or other stressors such as harmful algal blooms (Ericson et al,
2023; Greenough et al, 2025), and they have poorer health at warmer temperatures
(Azizan et al, 2023; Ericson et al, 2023; Kozal et al, 2024).
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e Direct economic losses from two invasive fanworm species (Sabella spallanzanii and Styela
clava) on green-lipped mussel aquaculture are estimated to be $26.4 million over a 24-year
period. The related social costs are estimated at $10.7 million over the same period (Soliman
& Inglis, 2018). Slowing the spread of the pests, reducing densities and enhancing the
premium market position of green-lipped mussels could significantly mitigate these
potential impacts.

e ‘Milky white flesh syndrome’ in New Zealand snapper is expected to become more
frequent with warming seas. This syndrome was first documented in the Hauraki Gulf
in 2019 and has since become markedly more common off the north-eastern coast of
the North Island. It describes snapper that are chronically malnourished and have pale
flesh with a ‘mushy’ texture. It has already affected commercial fisheries, with caught
fish securing lower prices or being rejected entirely, and could significantly disrupt
New Zealand’s largest snapper fishery (Johnson et al, 2024).

e Important commercial and customary fishing species, such as koura, hoki and paua, are at
risk from warming seas, invasive species, diseases and sedimentation (Awatere et al, 2021;
Johnson et al, 2024; King et al, 2010; PMCSA, 2021).

e The transmission of ostreid herpesvirus type 1 (a virus affecting oyster feeding, swimming
and survival) in New Zealand had a dramatic impact on Pacific oyster farming, causing up
to 100 percent mortality in spat and a 70 percent drop in market-sized oyster production
between 2010 and 2012. The outbreak led to bankruptcies of some businesses, farm
closures and job losses — particularly affecting rural communities. In Northland, the
industry had supported 336 full-time equivalent jobs and contributed $19 million to the
regional economy. The closure of one processing facility alone resulted in 66 redundancies,
with smaller businesses suffering the most due to their limited resources and inability to
adapt quickly (Fuhrmann et al, 2019). After entering a waterway, the virus can become
endemic, resulting in seasonally recurrent outbreaks of disease (Fuhrmann et al, 2023).

e Shellfish parasites Bonamia exitiosa and Bonamia ostreae have both had impacts on flat
oyster (Ostrea chilensis) populations. Bonamia exitiosa has caused significant long-term
declines in wild flat oyster populations in Foveaux Strait. Commercial harvests dropped
sharply following major mortality events in the late 1980s and early 1990s, resulting in
fishery closures in this area to allow the oyster population to rebuild. This resulted in
reduced income for quota holders, processors and associated businesses (Cranfield et al,
2005). After Bonamia ostreae was detected in Marlborough Sounds in 2015, national
restrictions were placed on flat oyster movements. Subsequently, in 2017, all flat oyster
farms in New Zealand were de-populated and farming was stopped (Hilton et al, 2025).

Environmental pressures impact the Maori economy
and Maori fisheries settlements

e Marine environmental degradation linked to human pressures is resulting in the depletion
of fish stocks, which directly affects Maori fisheries and the wider Maori economy (Rout
et al, 2019). These environmental pressures also directly affect customary and commercial
fishing practices, reducing the health of key taonga species and disrupting mahinga kai
and kaitiakitanga practices (see Our marine environment 2022).

e Maorifisheries settlements, customary rights and participation in the commercial seafood
sector are established through the Treaty of Waitangi. The future of customary fishing is at
risk due to degradation of marine environments, impacting iwi Maori involved in fisheries
settlements. Current pressures on fisheries impact customary fishing rights, as they limit
opportunities for food gathering, weaken community ties, destabilise traditions and
diminish connection to the environment (Bennett-Jones et al, 2022).
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Tourism is at risk from a changing environment
and climate

42

Tourism contributes to our national and local economies. In 2023, marine tourism and
recreation employed an estimated 1,605 people and directly contributed an estimated
$120 million to New Zealand’s GDP. These are only partial estimates, due to limited data
availability (Stats NZ, 2025a).

Activity in the marine economy leads to wider economic activity in non-marine industries,
which amounted to an estimated $93 million in 2023 (Stats NZ, 2025a).

In the year to March 2024, tourism was New Zealand’s second-largest export earner, with
only selected primary exports having a higher value. International tourists contributed
$16.9 billion of the total tourism expenditure of $44.4 billion, and the tourism sector
employed 303,420 people — with 182,727 of those people directly employed in tourism
(Stats NZ, 2025b).

The natural environments that have supported the tourism industry, and the infrastructure
that allows us to access and enjoy them, are at increasing risk. For example, under one
tourism climate change scenario, in which there is a disorderly reaction to climate change,
with little policy action until 2030, projected risks include some coastal roads and popular
visitor journeys being damaged intermittently. This scenario could result in unreliable
visitor experiences, total loss of some experiences, and increased health and safety
concerns for operators (The Aotearoa Circle, nd).
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4. Towards a better understanding
of our marine environment

Aotearoa New Zealand’s coastline and ocean are changing faster than ever because of climate
change and human activity. These changes affect ecosystems, communities and the economy.
To respond effectively, we need knowledge that connects global drivers to local impacts. This
can help us to make decisions that anticipate change, protect what matters and make the most
of opportunities for resilience and restoration.

New Zealand has a rich and growing base of knowledge about the marine environment, built
through the efforts of iwi, local and central government, public research organisations,
industry and community groups. This collective effort has already delivered valuable insights
into the state of our coasts and ocean. However, this knowledge is uneven, and some critical
areas remain poorly understood. Closing these gaps is about not just developing better
science, but enabling smarter choices, reducing risk, and creating opportunities for climate
resilience, a sustainable marine economy and cultural wellbeing.

Planning for the future

Building on what we know

Our understanding of the marine environment is growing, supported by long-term monitoring
and modelling, and by bringing in matauranga Maori (Maori knowledge) alongside other
scientific approaches to offer a more inclusive and localised understanding of the marine
environment (O’Callaghan et al, 2019). Emerging technologies such as automation,

artificial intelligence and remote sensing are opening up new possibilities for collecting

and analysing data.

To make the most of these opportunities, we need a reporting system that is:

e streamlined —focused on the most pressing issues, and tailored towards the needs of
decision-makers

o efficient — using automation and digital tools to improve data capture and quality

e strategic — building climate and ocean literacy across organisations so risks and
opportunities are recognised early

¢ connected and inclusive — sharing data across agencies and regions and embedding
matauranga Maori in ways that respect tikanga Maori (customs and protocols) and
protect sensitive knowledge.

International collaboration and learning from global best practice will help ensure our
approaches remain fit for purpose.
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Where to focus effort first

Closing every gap is neither possible nor necessary. Instead, we should take a strategic
approach and prioritise areas where better knowledge will make the biggest difference to
decisions and outcomes. Some of these areas are outlined below.

Understanding compounding pressures

Climate change does not function alone — it amplifies other stressors like overfishing, pollution
and habitat loss. Without an integrated view, cumulative impacts are underestimated, leading
to delayed responses and higher long-term costs.

We need to:

e combine data on climate variables and local stressors with ecosystem indicators, to track
cumulative impacts

e develop linked models that show how climate, land-based pressures, ocean circulation
and biodiversity interact — and use scenarios to test future risks and management options

e improve early detection of emerging threats such as invasive species, harmful algal
blooms and ocean acidification hotspots, so we can act before problems escalate.

Managing the front line — coastlines and blue carbon

The effects of climate change are most visible in coastal areas, where the impacts on people
are also the most immediate. At the same time, these areas hold opportunities for carbon
storage (blue carbon) and natural protection from storms and erosion.

We need to:

e assess the extent and condition of key coastal habitats such as seagrass beds, kelp forests,
and wetlands, and restore them where this provides multiple benefits

e understand the potential for blue carbon sequestration and the conditions that support it

e bring matauranga Maori and tohu (environmental indicators) into coastal monitoring and
management.

Connecting global drivers to local impacts

Environmental decision-makers need confidence that global signals such as warming oceans or
shifting currents translate into practical, place-based implications for policy and investment.
We need to:

e downscale climate and ocean projections to regional and local decision points

e use indicators that link environmental change to consequences for people, as well as for
places and species of value

e make data open and accessible so local partners can act on the same evidence base as
central agencies.
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Strengthening data, monitoring and
knowledge for action

Good decisions depend on what we measure, how often we measure it and how quickly we
can use it. Priority improvements include:

e coreinventories and baselines — expanding national coverage for biodiversity, habitats
and pressures so we know what is where

e monitoring frequency and coverage — establishing long-term measurements to detect
trends and sudden shifts, complemented by real-time data where risk is high

o emerging technologies — using remote sensing, autonomous platforms and artificial
intelligence to improve coverage and reduce costs

e integrated knowledge — supporting matauranga Maori and community-led monitoring
alongside instrumented networks

e open access and interoperability — investing in platforms and standards so data can be
shared and reused across agencies and regions.

Better data and models will improve forecasts of species shifts, ocean circulation changes,
and coastal flooding. This, in turn, will enable proactive planning for infrastructure, fisheries,
conservation and livelihoods.

Closing knowledge gaps enables action. With better knowledge, we can have more informed
engagement with decision-makers to:

e plan adaptively — creating flexible, long-term plans that adjust as new information
emerges, with clear early-warning thresholds for intervention

e protect and restore habitats — expanding marine protected areas, restoring degraded
ecosystems, and prioritising areas less affected by warming or acidification

e manage fisheries sustainably — reducing overfishing and bycatch, and adopting harvest
strategies that respond to changing productivity

e use climate-informed spatial planning — guiding zoning and activity restrictions based on
projections and species distribution models, and adjusting as conditions change

e deploy early-warning systems — monitoring for marine heatwaves, acidification and low-
oxygen events (hypoxia), and acting quickly when risks rise

e strengthen genetic and population resilience — maintaining breeding habitats and
connectivity, and considering tools such as assisted migration for aquaculture species
where appropriate.

Moving towards a better understanding of our marine environment means more than filling
data gaps. It is about creating the knowledge systems we need to act with confidence. By
connecting global drivers to local realities, bringing matauranga Maori alongside western
science and using new technologies to make information accessible and timely, we can move
from reactive responses to proactive planning. This will help us protect what matters most,
restore what has been lost and build resilience for the future.
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Additional information

Environmental indicators

Listed below are the environmental indicators incorporated in this report, none of which was
updated for this release. Three indicators updated since the release of Our marine environment
2022 arein bold.

e Active sand dune extent

e Coastal and estuarine water quality

e Coastal sea-level rise

e El Niflo Southern Oscillation

e Extinction threat to indigenous species

e Interdecadal Pacific Oscillation

¢ Marine non-indigenous species: Data to 2022
¢ Marine primary productivity: Data to 2023
e  Ocean acidification

e Sea-surface temperature: Data to 2023

e Southern Annular Mode

e Wetland area
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