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Message to readers

Téna koutou katoa

For most of Aotearoa New Zealand'’s history, the environmental conditions that underpin our
society have changed only gradually. Increasingly, this is no longer the case.

Climate change is affecting many aspects of our natural and built environments. Some changes
occur gradually over decades. Others emerge through changes in the frequency, intensity, or
location of events and hazards. Together, they are altering the conditions within which
communities, businesses, infrastructure and ecosystems operate.

As these conditions change, trustworthy information becomes increasingly important.
Understanding what is changing, how quickly it is changing, and what those changes may mean
is essential for informed discussion and decision-making.

This is the purpose of environmental reporting. Under the Environmental Reporting Act 2015,
the Secretary for the Environment and the Government Statistician jointly produce reports
that provide an independent, evidence-based assessment of New Zealand’s environment. By
bringing together information on environmental pressures, state and impacts, environmental
reporting helps build a shared understanding of the changes occurring around us.

Our Atmosphere and Climate 2026 is the first environmental report released by the Ministry
for Cities, Environment, Regions and Transport alongside Stats NZ. It reflects the contributions
of many organisations, experts and communities across New Zealand’s environmental
information system. It also highlights the connections between climate change, communities,
infrastructure, economic activity and the natural environment, demonstrating the value of
understanding these issues as part of a wider system.

No single report can answer every question. However, bringing credible evidence together in
one place provides a stronger foundation for informed decisions about the places and
environments on which New Zealand’s future depends.

Jeremy Lightfoot Colin Lynch

Secretary for the Environment Government Statistician
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Introduction

As our climate changes, our way of life will
change with it

Aotearoa New Zealand is shaped by its climate. The weather patterns here have shaped the
physical form of our land and influenced the development of species and ecosystems found
nowhere else. When humans arrived, these environments along with temperatures and
precipitation patterns were crucial to where we built settlements, grew crops and placed
infrastructure. But now New Zealand’s climate, largely stable for the past ten millennia, is
changing and we are increasingly seeing the impacts of these changes unfold.

Human activities are increasing the concentration of greenhouse gases in the atmosphere,
trapping more heat. That additional heat is showing up in rising temperatures, warming
oceans, rising seas, shifting rainfall patterns and more intense extremes. The impacts of our
past choices are already playing out. The effects extend through ecosystems, and people’s
health and wellbeing to livelihoods, property and infrastructure. The extent of further change
and future impacts depends strongly on future global greenhouse gas emissions.

About Our Atmosphere and Climate 2026

Our Atmosphere and Climate 2026 is the latest in a series of environmental reports produced
by the Ministry for Cities, Environment, Regions and Transport and Stats NZ under the
Environmental Reporting Act 2015 (the Act). It is the fourth report in the series dedicated to
New Zealand’s atmosphere and climate, following reports in 2017, 2020 and 2023, and the
first report released following the transfer of the statutory functions of the Ministry for the
Environment. This report brings together the latest data and evidence to explain how New
Zealand’s climate is changing, what those changes mean for our environment and lives, and
the pressures contributing to them.

Report structure

This report is structured around four key questions:

e  What is changing? Section 1 describes the current state of our atmosphere and climate,
including possible outlooks for the future. Long-term trends show warming air and sea
temperatures, changes in weather patterns and rising seas. These changes result in an
increase in extreme events. Droughts, floods, severe storms, wildfires and heatwaves are
all expected to become more common with climate change.

e Why does it matter? Section 2 and Section 3 focus on why these changes matter. Climate
change is not unfolding evenly. Changes and impacts vary across regions, seasons,
ecosystems and communities, and they arrive both as gradual long-term shifts and as
sudden, disruptive events. Climate change is now impacting our ecosystems, health,
economy and infrastructure. The certainty of how these impacts will develop becomes
less clear the further we look ahead; however, we do know that if greenhouse gas
emissions continue to increase, so will the impacts of climate change.
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e  Why is it happening? How much the climate continues to change depends on the
pressures we and others place on it moving forward, which is the focus of Section 4. While
New Zealand is responsible for a small portion of global emissions, our emissions per
person are high. Greenhouse gas emissions arise from activities such as food production,
energy generation, transport and housing. Our emissions are reducing in some areas, but
stable or increasing in others. Changes in land use affect our overall emissions.

¢  What do we still need to know? Although we have a large amount of evidence on climate
change and its likely impacts, there are areas where we can improve our understanding.
Section 5 outlines priority areas for building our knowledge, understanding links between
impacts, and strengthening climate information systems.

Data and evidence in the report

The Act requires us to report on environmental pressures, state and impacts, as well as on
specific topics set out in the Act. We do this through a set of environmental indicators. Where
indicators are not available or do not fully describe an issue, we use a broader body of
evidence to ensure the report provides a comprehensive and authoritative picture of the state
of New Zealand’s atmosphere and climate.

The indicator data in this report draw on many sources, including public research organisations
and central government. The body of evidence brings together peer-reviewed scientific
literature, government reports and other grey literature, matauranga Maori (Maori
knowledge), and observational information on ecosystem changes.

All data and evidence used in this report were corroborated and checked for consistency with
their original sources, and a panel of independent scientists reviewed the report. This
approach brings together multiple lines of evidence, helping to ensure the report provides a
comprehensive and reliable picture of New Zealand’s atmosphere and climate, including in
areas where indicators alone do not fully describe the issue. Indicator definitions and update
dates are available on the Stats NZ indicators web pages. Evaluating specific policies and
providing advice on responses is out of scope for reports prepared under the Act. Reports
under the Act are produced independently of ministers.

Outlooks

This report contains outlooks assessments which are a description of how the environment
may change in the future. They are assessed based on current data and trends and likely future
impacts on the environment and the things we value.

The future will always be uncertain. For this reason, the assessments in this report should not
be read as statements of fact but as assessments of what may occur based on what we know
now about the range of possible futures. To support this, we have used expressions of
likelihood and confidence to help in interpretation. This ensures we can make assessments
about current and emerging issues even when our confidence in them may be low due to the
limitations of the evidence base.

Expressions of likelihood are italicised in the text. Expressions of confidence, which give an

indication of the reliability and level of corroboration of evidence used in an assessment, are
presented in brackets and italicised at the end of each assessment. The approach used in this
report closely follows guidance from the Intergovernmental Panel on Climate Change around
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uncertainty assessments. These assessments reflect the amount, quality and consistency of the
evidence available, together with the level of agreement among experts.

Higher confidence indicates stronger supporting evidence and greater agreement among lines
of evidence. Lower confidence indicates that greater uncertainty remains. This report
synthesises evidence on projected future changes (outlooks) from a range of published studies
and reports. Where appropriate, it aligns with the climate scenario framework used by the
Climate Change Commission (He Pou a Rangi Climate Change Commission, 2026b: appendix 1).

The underlying studies use a range of approaches, including different climate scenarios and
sea-level rise assumptions, to assess how New Zealand’s climate and environment may change
under plausible future conditions.

What has changed since Our atmosphere
and climate 2023

Of the 18 indicators included in this report, 13 are atmosphere and climate indicators that
have been updated since Our atmosphere and climate 2023 (see Stats NZ environment
indicators). Overall, the continued global pressures placed on our atmosphere and climate
mean the updates show a continuation of the broad trends reported previously.

The highest recorded atmospheric concentrations of carbon dioxide, methane and nitrous
oxide in New Zealand were recorded in 2025, with 7 of the 10 warmest years on record
occurring in the last decade since 2016. This follows a similar pattern to global trends, with
global temperatures passing 1.5 degrees Celsius above pre-industrial levels for the first time in
2024.

Since Our atmosphere and climate 2023, the strongest advances in the evidence have been in
understanding impacts and risk. Research has strengthened evidence that climate change is
affecting ecosystems and species across land, freshwater and marine environments, increasing
risks to human health and wellbeing. Climate change is also creating growing challenges for
sectors such as agriculture, fisheries, tourism and insurance, but evidence is increasingly
showing that our choices could create new opportunities. The evidence base has also
expanded considerably for Maori cultural values, knowledge systems and connections to the
environment.

New national-scale assessments now provide a more comprehensive picture of climate risk
across New Zealand, including the exposure of homes, infrastructure, businesses and
communities to flooding, landslides and coastal hazards. These studies, together with a
growing body of research on adaptation and resilience, provide a clearer understanding of
where risks are emerging, who is most exposed, and where the opportunities exist to reduce
future impacts.
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Our changing climate

Understanding what is changing, how fast, and where, can help
communities anticipate and respond to future change.

How our climate is changing

The effects of climate change can be widespread or localised,
gradual or sudden, and affect many things at once.
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1. Theclimate we have

known is entering uncharted
territory

Section themes

e Greenhouse gases continue ‘
to accumulate, contributing ‘ ‘
to long-term warming. ‘

e  Multiple climate indicators
show that New Zealand'’s climate is continuing
to change.

© Changes in temperature, rainfall and climate
extremes vary across regions and seasons.

e Natural climate variability continues to influence

year-to-year conditions, against a backdrop of
long-term climate change.

10
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1. The climate we have known is
entering uncharted territory

The climate we have known is becoming increasingly unreliable. Human activities are
continuing to increase the concentration of greenhouse gases in the atmosphere. As these
gases build up, they trap more heat and drive changes that affect temperatures, rainfall, sea
levels and extreme weather. Carbon dioxide levels in the atmosphere are the highest they
have been in around 4.1 to 4.5 million years (Lindsey, 2025), and global temperatures
exceeded 1.5 degrees Celsius above pre-industrial (1850 to 1900) levels in 2024, with a

75 percent chance of mean global temperatures remaining above 1.5 degrees Celsius over the
threshold between 2026 to 2030 (UN, n.d.; WMO, 2026).

These global changes are affecting Aotearoa New Zealand’s climate. They are being
experienced through both gradual shifts, such as steadily rising temperatures and sea levels,
and changes in the frequency and intensity of some extreme events. These changes vary
across regions and seasons and interact with natural climate variability. As temperatures
continue to rise, climate-related risks and impacts are expected to increase further. This
section examines how New Zealand’s climate is changing, how those changes vary across the
country, and what current evidence indicates about future change.

While the climate has been like this before, it is the ability of ecosystems and our society to
adapt to the speed of this change that matters. It is crucial to understand what is changing,
how fast, and where. This can help people and communities anticipate and respond to future
change in our environment, society and economy.

Long-term change

Human activities, including emissions and land-use change, are continuing to increase
concentrations of carbon dioxide and other heat-trapping greenhouse gases in the
atmosphere. These changes are driving increases in temperatures across New Zealand.

Increased temperatures change weather patterns and rainfall. Some areas are expected to
experience more rainfall and others less. Warming also interacts with global weather patterns
such as the El Nifio Southern Oscillation.

The atmosphere is warming

e Concentrations of carbon dioxide at Baring Head (Wellington) were 423.1 parts per million
in December 2025, up 5.5 percent since December 2016 (see indicator: Greenhouse gas
concentrations: Data to 2025). This is around 51 percent higher than pre-industrial levels
of 280 parts per million (Ciais et al., 2013). This reflects a longer-term global trend, with
carbon dioxide growth rates accelerating significantly since the 1960s, when the average
growth rate was 0.8 parts per million a year, to 2.4 parts per million a year during the
period 2011 to 2020 (WMO, 2025).
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The highest concentrations of methane on record at Baring Head were 1,901.7 parts per
billion in September 2025 (see indicator: Greenhouse gas concentrations: Data to 2025).
This is around 163 percent higher than pre-industrial levels of 722 parts per billion (Ciais et
al., 2013).

The highest concentration of nitrous oxide measured at Baring Head was 338.3 parts per
billion, recorded in December 2025 (see indicator: Greenhouse gas concentrations: Data
to 2025). This is around 25 percent higher than pre-industrial levels of 271 parts per billion
(Ciais et al., 2013).

New Zealand’s annual average temperature has risen by 1.36 degrees Celsius since
measurement began in 1909, with 7 of the 10 warmest years on record occurring in the
last decade (2016 to 2025) (see indicator: Temperature: Data to 2025; see figure 1).
Between 1972 and 2025, average temperatures were very likely increasing at 26 of 30
sites in spring, 25 sites in summer, 25 sites in autumn, and all 30 sites in winter (see
indicator: Temperature: Data to 2025).

Outlook: Warming by the end of the century depends strongly on future greenhouse gas
emissions (high confidence). However, continued warming by about 0.2 degrees Celsius a
decade is projected to occur regardless of near-term emissions pathways (high
confidence). New Zealand’s air temperature is very likely to warm by between 0.75
degrees Celsius and 1.2 degrees Celsius! above the average temperature between 1995
and 2014 by the middle of the century (high confidence) under low and high climate
scenarios respectively. By the end of the century, warming will reach between 0.8 degrees
Celsius and 3.2 degrees Celsius above the same baseline (high confidence) (Bodeker et al.,
2022; Broadbent et al., 2024; MfE, 2018). The greatest increases will likely be seen in
summer, with warming projected to be greatest at higher elevations (high confidence)
(Gibson et al., 2025a; MfE, 2018).

Outlook: Heatwaves will very likely increase in frequency, length and intensity across the
country, with particularly strong effects across the northern half of the North Island (high
confidence) (Broadbent et al., 2024; Gibson et al., 2025a; Lewis et al., 2025a).

1

12

Note that the Paris Agreement target of limiting warming to 1.5 degrees Celsius is relative to pre-
industrial conditions, rather than the 1995-2014 baseline used for New Zealand projections discussed
here.
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Figure 1: New Zealand annual average temperature anomaly, 1909-2025
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Data source: Stats NZ, using data from Earth Sciences New Zealand

Note: The baseline for temperature anomalies is the average annual temperature for the 30 years from 1991 to 2020.

Seas are rising and oceans are warming

Global ice losses from glaciers, the Greenland ice sheet and the Antarctic ice sheet are the
second largest contributors to rising sea levels, after ocean-warming-related thermal
expansion. As temperatures rise, ice melts and drains into the ocean, adding large
volumes. Between 2000 and 2023, an estimated average of 273 billion tonnes of glacial ice
a year has been lost (The GlaMBIE Team, 2025). New Zealand’s glacier ice volumes peaked
in 1997 at 56 cubic kilometres, and have since decreased to 30 cubic kilometres in 2023.
Total ice volume decreased 6.5 percent between April 2022 and March 2023 (see
indicator: Annual glacier ice volumes: Data to 2023).

Outlook: Models of glacier retreat estimate New Zealand glaciers will very likely lose
between 14 and 86 percent of their volume by 2100 under the low climate scenario, and
between 69 and 100 percent under the high climate scenario, compared with 2015 glacier
volumes (high confidence) (Carrivick et al., 2022; Rounce et al., 2023; Zekollari et al.,
2024).

Relative sea-level rise (the change in sea level relative to the land) is rising more slowly in
parts of New Zealand where the land is rising (uplift) but is rising more quickly in areas
where the land is sinking (subsidence), even though absolute sea-level rise is no different
at the local level (MfE, 2024b; NZ SeaRise, n.d.).

At four longer-term monitoring sites around New Zealand, annual mean coastal sea levels
rose faster between 1961 and 2020 than during the period between 1901 and 1960 (see
indicator: Coastal sea-level rise).
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Outlook: Absolute sea-level rise (the change in sea level independent of land movement),
is projected to exceed 20 centimetres above the average of 1995 to 2014 levels between
2045 and 2050, depending on the climate change scenario (high confidence). Sea-level rise
relative to land will continue to be highly variable in New Zealand, as there are many areas
experiencing either land subsidence or uplift (high confidence) (MfE, 2024b).

Between 1982 and 2023, sea-surface temperature in the country’s four oceanic regions
increased, on average, 0.16 to 0.26 degrees Celsius each decade (see indicator: Sea-
surface temperature: Data to 2023). 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; see Our Marine Environment 2025).

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 each decade (Pinkerton et al., 2024; see indicator: Sea-surface temperature: Data
to 2023; see Our Marine Environment 2025).

Outlook: Sea-surface temperatures around New Zealand are projected to increase 1to 1.5
degrees Celsius above the average 1982 to 2022 temperatures by mid-century, with
increasing marine heatwave intensity. This increase is projected with little difference
between low and high climate scenarios (high confidence). By the end of the century,
temperatures are projected to increase by about 1 degree Celsius (low climate scenario)
to up to 3 degrees Celsius (high climate scenario) (high confidence). Coastal bottom waters
are also projected to increase about 0.5 to 1.0 degrees Celsius by mid-century (medium
confidence) (Behrens et al., 2025).

Rainfall patterns are changing across New Zealand

The atmosphere around and over New Zealand has become more humid over the past
decade. Warmer surrounding seas contribute to warmer, more humid air, and weather
patterns over the surrounding oceans influence how moisture is transported over the
country (Krishna et al., 2024; Kropac et al., 2025). In addition, New Zealand’s mountainous
terrain and location in the Roaring Forties? mean rainfall varies across the country (see
indicator: Rainfall: Data to 2025).

Annual rainfall between 1960 and 2025 increased at many sites in the southern South
Island. Of the sites where rainfall decreased, many were in the northern half of the North
Island (see indicator: Rainfall: Data to 2025; see figure 2).

Outlook: By 2090, annual rainfall is projected to decrease across much of the North Island,
particularly in the north and east, and in the north and east of the South Island. Rainfall is
projected to increase in the west and south of the South Island (medium confidence)
(Broadbent et al., 2024; Gibson et al., 2025a; MfE, 2024a, for more information see
Aotearoa New Zealand climate projections map).

Outlook: Going forward, the number of wet days (those with more than 1 millimetre of
rain) and consecutive wet days annually will likely decrease across the North Island and

14

The ‘Roaring Forties’ is a belt of strong westerly winds in the Southern Hemisphere which generally occur
between the latitudes of 40 and 49 degrees. As these winds are forced upwards by the Southern Alps and
North Island ranges, heavy rainfall is dropped on the western coast of New Zealand, leaving the east coast
typically drier (see indicator: Rainfall: Data to 2025).
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eastern slope of the Southern Alps by the end of the century (medium confidence).
However, the average rainfall on wet days will likely increase in most areas, occurring
across fewer days (medium confidence), while extreme rainfall will very likely increase
(high confidence) (Broadbent et al., 2024, Gibson et al., 2025a, Harrington et al., 2024).

Extreme weather

The extra heat in the atmosphere is driving an increase in the likelihood of extreme weather
events. Extreme rainfall, drought and wildfires have affected many parts of New Zealand in
recent years. Future changes in extreme weather will vary between regions, with some areas
projected to see more extreme events.

Heavy rainfall is becoming more intense in some areas

Recent years have seen a series of significant extreme rainfall and flooding events across
New Zealand, including the Auckland Anniversary Weekend floods and Cyclone Gabrielle
in 2023, flooding in Otago in 2024, flooding in Nelson, Tasman and Marlborough in 2025,
and the severe Wellington flooding in April 2026 when some locations received more than
70 millimetres of rain in one hour (Earth Sciences New Zealand, 2026a; NIWA, 2024, 2025;
Renwick, 2026).

Observed changes in extreme rainfall varies across the country, with some areas
experiencing an increase in annual maximum daily rainfall and others a decrease (see
figure 2). Most sites that experienced a decrease were in the upper half of the North
Island. Further, most sites with an increase in annual rainfall also experienced an increase
in annual maximum one-day rainfall amounts, and vice versa for sites experiencing
decreases (see indicator: Extreme rainfall: Data to 2025).

Despite several high-profile extreme rainfall and flooding events between 2023 and 2025,
changes in total rainfall across the country have been largely within the near normal range
(80 to 119 percent of average), although some regions experienced much wetter or drier
than normal conditions (Earth Sciences New Zealand 2026a; NIWA 2024, 2025). There is
still uncertainty about long-term changes in extreme daily rainfall (Bird et al., 2023; Sigid
et al., 2025).

Human-induced warming increases the amount of rain that falls in extreme daily rainfall
events about 5 to 8 percent for each degree Celsius of warming, with larger increases for
shorter-duration extremes such as hourly rainfall (Rosier et al., 2024, 2025; Thomas et al.,
2024).

Outlook: Models for rainfall intensity project an 8 to 28 percent increase in average
annual maximum one-day rainfall compared to 1985 to 2014 levels by the end of the
century, under a high climate scenario. The frequency of extreme rainfall events is also
projected to increase for much of New Zealand, with 40 to 50 percent of locations
projected to experience 1-in-10-year rainfall events twice as frequently by the end of the
century. The most extreme projected events would resemble major historic storms such
as Cyclone Bola (1988) and the May 1923 Canterbury storm, with potentially greater
intensity as the climate warms (Sigid et al., 2026).

Outlook: Atmospheric rivers are likely to increase in frequency (medium confidence). The
most extreme events may nearly double in frequency over the South Island within
decades (low confidence). Under the high climate scenario, moisture delivery by

New Zealand’s Environmental Reporting Series: Our Atmosphere and Climate 2026 15


https://www.stats.govt.nz/indicators/extreme-rainfall-data-to-2025/

atmospheric rivers is expected to increase up to 20 percent by the end of the century
(medium confidence) (Gibson et al., 2026; Goddard et al., 2025).

e Outlook: Storms originating as tropical cyclones are expected to occur at similar frequency
to current observations (low confidence). However, the intensity of rainfall associated with
these cyclones is likely to increase 15 to 55 percent by the end of the century under a high
climate scenario, depending on the region (medium confidence) (Gibson et al., 2025b;
Stone et al., 2024).

Figure 2: Annual total rainfall and maximum daily rainfall trends, 1960-2025
Annual total rainfall trends, 1960-2025 Annual maximum daily rainfall trends, 1960-2025
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Data source: Stats NZ, using data from Earth Sciences New Zealand

Note: Annual total rainfall trends refer to information from the indicator: Rainfall: Data to 2025. Annual maximum
daily rainfall trends refer to information from the indicator: Extreme rainfall: Data to 2025.

Changing climate extremes will bring hotter and drier
conditions

e Reduced soil moisture is associated with higher temperatures during hot periods. Dry soil
conditions contributed to higher temperatures in some recent hot summer months in New
Zealand (Debsharma et al., 2026).

e Trends in frequency of agricultural drought® events between 1972 and 2025 were varied,
with one-third of total sites showing a decrease, and 23 percent showing an increase. In
recent years, between 2016 and 2025, Dannevirke spent the most time in a drought event
(55 percent), and Reefton had six separate events, the most of any site (see indicator:
Drought and wet periods: Data to 2025).

3 Agricultural drought is a medium-term event (6 months) that may impact crop production or livestock due

to lack of soil moisture (NOAA, n.d.).
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e  Outlook: Modelling* shows that by 2050, approximately 38,000 to 55,000 square
kilometres of New Zealand’s productive land is projected to experience an increased
potential evapotranspiration deficit of at least 50 millimetres, depending on the climate
scenario (medium confidence). By 2090, the projected area decreases to approximately
31,000 square kilometres under a low climate scenario, reflecting lower climate impacts
under continued emissions reductions, but increases to approximately 95,000 square
kilometres under a high climate scenario (medium confidence) (Paulik et al., 2026).

e The extreme wind indicator measures the annual average of the daily maximum wind gust
(a measure of windiness) and annual maximum wind gust (a measure of wind strength). In
general, most of the 17 sites® showed a decrease in annual average of the daily maximum
wind gust and annual maximum wind gust, with the exception of Gisborne, New Plymouth
and Queenstown, which all showed an increase (see indicator: Extreme wind: Data to
2025).

e Wildfire risk® is changing, but whether the risk is increasing or decreasing varies
considerably by location. The annual number of days with very high or extreme forest fire
danger increased at 13 of 28 sites across New Zealand between 1997 and 2023 (see
indicator: Wildfire risk: Data to 2023).

e Days of very high or extreme fire danger do not necessarily mean a wildfire did, or will,
occur. Similarly, wildfires can occur even if the fire danger is not very high or extreme. This
is because an ignition source is needed for a wildfire to occur (see indicator: Wildfire risk:
Data to 2023). After ignition, the extent of a wildfire depends on a range of factors,
including weather conditions, fuel availability, and how quickly the fire is detected and
controlled. Approximately 3 percent of wildfires cause 95 percent of the area burnt, and
97 percent of wildfires in New Zealand are caused by people (FENZ, n.d.).

e Outlook: Under both the low and high climate scenarios, wildfire weather conditions are
projected to be more severe across many parts of New Zealand by 2100, with longer
wildfire seasons and more days with conditions suitable for more severe fires (medium
confidence) (Melia et al., 2022).

Natural climate variability continues to influence
extremes

e The El Nifio Southern Oscillation is a natural climate cycle, not climate change itself.
However, phases of this cycle influence the conditions for rainfall in different parts of the
country. During El Nifio conditions, westerly winds strengthen in summer, leading to drier
conditions in the east and wetter conditions in the west of the country. Colder southerly
winds become more common in winter, and south-westerly winds in spring and autumn
often bring a mix of the summer and winter effects. During La Nifia events, more north-
easterly winds bring more rainfall to the north and east of the North Island, with less rain
in the south and west of the South Island (Earth Sciences New Zealand, n.d.).

Uncertainty exists in modelling for future drought, since climate models cannot confidently determine
whether New Zealand’s warm season will be wetter, which could offset drying, or drier, which could
extend and intensify drought events (Gibson et al., 2024; Lewis et al., 2025b).

Around the country, 17 of 30 sites had sufficient data between 1980 and 2025 to allow maximum wind
gust trends to be determined (see indicator: Extreme wind: Data to 2025).

Wildfire risk is reported as the average number of very high or extreme fire danger class days per year,
using the New Zealand Fire Danger Rating System (see indicator: Wildfire risk: Data to 2023).
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The El Nifio Southern Oscillation can also influence the occurrence and severity of extreme
rainfall events by altering the large-scale atmospheric circulation patterns (or atmospheric
rivers)’ that drive heavy rainfall (Griffiths, 2011). Between 1960 and 2023, during El Nifio
years, there have been generally fewer atmospheric rivers north of New Zealand and
more over southern New Zealand and the Southern Ocean, south of the country,
compared with La Nifia years (Gibson et al., 2023, 2026).

The most recent El Nifio phase of the Southern Oscillation Index was from July 2015 to
April 2016, and the most recent La Nifia phase was from April 2022 to February 2023 (see
indicator: El Nifio Southern Oscillation: Data to 2025). In July 2026, El Nifio conditions were
confirmed in the tropical Pacific, and this phase is expected to become one of the
strongest on record (Earth Sciences New Zealand, 2026b).
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Atmospheric rivers are long, narrow regions in the atmosphere that transport significant quantities of
water vapour, which often leads to substantial rainfall when they interact with the land (Waliser & Guan,
2017).
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2. The impacts of climate
change on the natural

environment and human
health

Section themes '

e Climate change is changing
the natural systems that
sustain life across land,
freshwater and marine
environments. Native
ecosystems and species are facing increasing
pressure from changing climate conditions and
extreme events.

>

° The effects are being felt not only in nature, but
also in the ways people connect with places,
ecosystems and the outdoors.

e Changes to the environment affect MGori
relationships with ecosystems and places,
impacting important cultural values, practices
and knowledge transmission.

e Climate-related hazards are creating growing
risks to human health and wellbeing.

e Increasing exposure to climate effects like
flooding and extreme heat impacts human
health, including through physical illnesses and
diseases, and psychological distress.
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2. The impacts of climate change
on the natural environment and
human health

The changes to Aotearoa New Zealand’s climate described in section 1 are already affecting
the natural environment and people’s health and wellbeing. The impacts are far-reaching and
increasing, affecting communities in diverse ways. Some impacts emerge gradually as
temperatures rise, rainfall patterns shift and sea levels increase. Others occur more abruptly
through extreme events such as floods, droughts, wildfires and marine heatwaves. Together,
these changes can alter ecosystems, affect species and increase risks to communities.

New Zealand’s unique ecosystems and native species are particularly vulnerable to changing
climatic conditions and are facing increasing disruption. Climate change is already altering
habitats and ecosystems across land, freshwater and marine environments, while extreme
events can cause immediate damage and intensify existing pressures. This is projected to
increase if global greenhouse gas emissions and temperatures continue to rise. Because the
natural environment also supports much of our economy and wellbeing, these impacts can
extend well beyond the ecosystems and species directly affected.

Degradation and loss of ecosystems and species are felt widely in our communities as we lose
the benefits they provide us. New Zealanders have a close affinity with the environment and
outdoor recreation, and climate change is affecting our ability to connect with nature. For
many Maori, the transmission of matauranga (Maori knowledge) and maintenance of reo
(language), tikanga (customs and protocols) and identity are closely linked to te taiao

(the environment), and these processes are being put at risk by environmental change.

Climate change affects human health both directly and indirectly. Higher temperatures can
increase heat-related illness and mortality, while floods and other extreme events can increase
risks of disease, psychological distress and disruption to the places and services that support
wellbeing. These impacts are not distributed evenly, and people’s exposure and vulnerability
vary across communities and locations.

This section looks at how climate change is impacting the natural environment, people’s
connections with nature, and human health and wellbeing. Section 3 then discusses the
related impacts to our economy, infrastructure, homes and livelihoods.

The natural environment

New Zealand has a large variety of native species that are found nowhere else, and the
ecosystems they inhabit are vulnerable to disruption. Climate change is increasing risks to
ecosystems, species and ecological processes across New Zealand, with impacts already being
observed for some ecosystems and species. Environmental change is also reflected in changing
ecological signals recognised through matauranga Maori.

Warming temperatures affect where species can live and can make it easier for invasive
species to thrive. Changes to weather patterns and the timing of seasons alter the life cycles of
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plants and animals, while more frequent extreme events such as storms and wildfires pose
more immediate threats. The rate of climate change is also important, with some species and
ecosystems less able than others to adapt to accelerating changes.

Climate change is altering ecosystems and ecological
processes

e Climate change is bringing about large-scale physical changes to ecosystems on land, and
in the freshwater and marine environments. This affects their condition and ability to
support life (IPCC, 2022).

e Changing rainfall patterns are already affecting river flows. Lower flows are contributing to
warmer waters, poorer water quality and shifts in suitable habitat for indigenous and
introduced species (Booker & Whitehead, 2022; Canning et al., 2025; Mouton et al., 2022;
Queen et al., 2023; see Our Freshwater 2026).

e Climate change and associated changes in rainfall patterns are expected to exacerbate
land degradation processes, such as landslides and erosion, increasing sediment
movement from land to rivers, estuaries and coastal environments (Neverman et al., et
al., 2023; Smith et al., 2023).

e Outlook: River flows are projected to continue shifting, with increases in the west and
south of the South Island and decreases in the east and north of the North Island (low
confidence) (Collins, 2020, 2021).

e Inthe marine environment, warming seas and ocean acidification, combined with
sedimentation, are reducing the quality of habitat. This impacts species such as paua and
affects their ability to survive and reproduce (Short et al., 2023).

e Outlook: Seaweed ecosystems are expected to face increasing pressure from warming
seas and other climate-driven changes (low confidence) (Cornwall et al., 2025). These
ecosystems provide habitat for economically and culturally important species such as paua
and kina (Cornwall et al., 2025).

e Native coastal ecosystems that help buffer coastlines from flooding and erosion are at risk
from sea-level rise. In some locations, habitats may be squeezed between rising seas and
natural barriers or existing development, reducing the space available for coastal plants
and animals (Allen et al., 2023; Davis-Jones, 2025; Douglas et al., 2022; Rullens et al.,
2022; Stewart et. al, 2023; see Our Marine Environment 2025).

e Droughts are affecting native ecosystems and are expected to become a more significant
pressure in some regions. Droughts can reduce the survival of drought-sensitive tree
species and influence how forests function and store carbon (Boffa Miskell, 2020;
Macinnis-Ng & Schwendenmann, 2015; Wyse et al., 2013; see Our atmosphere and
climate 2023).

e Shifts in the timing and severity of frosts, along with a reduction in snowfall and general
increase in temperature, are expected to affect the timing of some indigenous species’
seasonal lifecycle stages, such as flowering and growth. These changes may disrupt
interactions between species and potentially shift the composition and distribution of
plant and animal communities (Awatere et al., 2021a; McGlone & Walker, 2011; Renwick
et al., 2016; see Our atmosphere and climate 2023).
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Native species are responding to changes in ecosystems

22

Over the past 50 years, sightings of tropical and subtropical fish within New Zealand’s
waters have increased. These changes are consistent with warming ocean temperatures
and more frequent marine heatwaves, which are altering the distribution of some marine
species (Middleton et al., 2023; Montie & Thomsen, 2023).

Marine heatwaves are already affecting some native marine species and the habitats they
support. Recent studies have linked extreme marine heatwaves to widespread sponge
bleaching and die-offs in Fiordland (Bell et al., 2024), and to the local loss of southern bull
kelp and long-term shifts in intertidal communities in parts of Canterbury (Montie &
Thomsen, 2023).

Outlook: Climate change is expected to further increase pressure on marine species and
the ecosystems they depend on (high confidence) (Bas et al., 2024; Datta et al., 2024;
Roach et al., 2025).

Native species in New Zealand’s freshwater environments are already being affected by
climate change. For example, changing flows and droughts have been observed to impact
freshwater fish through strandings and worsened water quality (Keegan et al., 2022).

Outlook: Climate change is projected to further increase impacts on freshwater fish. At
least 14 native freshwater fish species are projected to experience declines in population
and changes to where they can live by the end of the century, with the ranges of at least
three species reducing by 50 percent or more (low confidence) (Canning et al., 2025).

Native terrestrial species are already being affected by climate change. For example,
warmer alpine temperatures have allowed mammalian predators to increasingly invade
alpine habitat that was previously safe for native birds to nest. Small, isolated populations
of rare and threatened species may be particularly vulnerable to extreme events such as
fires (Keegan et al., 2022).

Outlook: Climate change is expected to change where many native species can live, and
some native species may lose large areas of suitable habitat. Suitable habitat for most
native bird species is projected to shift and contract, while many introduced species are
projected to expand their ranges (low confidence). Most vulnerable will be alpine species,
colder-dwelling species in the South Island, species with restricted ranges and endangered
species (medium confidence) (Weinhdupl & Devenish-Nelson, 2024).

Outlook: Climate change is expected to increase the spread and impacts of invasive
species and pathogens, placing additional pressure on indigenous biodiversity (medium
confidence) (Campbell et al., 2025; Canning et al., 2025; Lee et al., 2025; Weinhdupl &
Devenish-Nelson, 2024).

Members of Tuawhenua and Ngati Whare have observed a significant decline in native
fruit abundance, in particular tawa, and the frequency of fruiting events across a variety of
species in both the Te Urewera and Whirinaki forests over the past 30 years (Lyver et al.,
2025; Yukich Clendon et al., 2023). Matauranga Maori observations provide additional
evidence of ecological change and can complement other forms of environmental
monitoring.
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Extreme events are accelerating pressures on
ecosystems and species

Storm surges and strong winds are posing problems for shorebirds and seabirds, affecting
breeding habitat and breeding seasons. These events also create challenging conditions
for visual foragers such as penguins, gannets and shags (Crockett & Kearns, 1975;
Powlesland, 1998 as cited in Whitehead et al., 2019; see Our atmosphere and climate
2023).

Some coastal and river bird species are vulnerable to extreme weather and sea-level rise.
Cyclone Gabrielle was associated with declines in several braided-river bird populations,
while higher spring tides and increased storm surges are expected to affect the beach
breeding grounds of tara iti (fairy terns) (Allen et al., 2024; Brumby et al., 2025; see Our
Marine Environment 2025).

Flooding is posing challenges for both terrestrial and freshwater plant and animal species.
Floods directly impact population numbers and affect breeding sites. They also cause a
range of problems from increased erosion and landslides in hill country, leading to
increased sedimentation on coastal plains (Goodman, 2018; Keegan et al., 2022; Lettink &
Monks, 2019; Neverman et al., 2023; Smith et al., 2023; see Our atmosphere and climate
2023).

Following Cyclone Gabrielle, native forests, wetlands, braided rivers, freshwater
ecosystems and threatened species experienced a range of impacts. These included excess
sediment deposition, vegetation damage, tree dieback and declines in some bird
populations (Allen et al., 2024).

Prolonged drought and extreme heat can have significant impacts on ecosystems and
species. Increasing drought occurrence can affect forest regeneration, disease
susceptibility and tree mortality, and can contribute to wildfire risk by increasing dry
vegetation (He Pou a Rangi Climate Change Commission, 2026b). The Climate Change
Adaptation Action Plan developed by the Department of Conservation (DOC) highlights
drought and wildfire as climate-related pressures on biodiversity that are expected to
intensify over the coming decades (DOC, 2025a).

Most terrestrial ecosystems in New Zealand are not adapted to fire (Kitzberger et al.,
2016; Tepley et al., 2018). Recovery from fire events is slow, and fires can disrupt the
natural succession of ecosystems and favour non-native plant species over native ones.
Non-native vegetation is often more flammable, increasing potential fire frequency and
intensity (Case et al., 2023; Perry et al., 2014; Richardson et al., 2018; see Our atmosphere
and climate 2023).

People’'s connections to the environment

Climate change is driving changes to ecosystems that could increasingly affect our connections
with the natural environment. For many Maori, the transmission of matauranga and
maintenance of reo, tikanga and identity are closely linked to te taiao. The loss of species and
reduced access to places can disrupt cultural practices and wider systems of knowledge,
relationships and culture. More broadly, the changes to natural spaces and loss of outdoor
recreation opportunities result in a reduction of the benefits these places provide.
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Climate change affects Maori relationships with
ecosystems and places

Environmental transformation due to the changing climate can reduce access to culturally
important places, and can reduce the ability of Maori to uphold values, tikanga,
matauranga, and cultural practices and protection (Mahuta et al., 2025).

Where coastal erosion, relocation or retreat affects whenua (land) to which Maori have
whakapapa-based relationships (relationships based on ancestral ties), the impacts on
identity can extend beyond individual values, interests or legal ownership, disrupting
collective and intergenerational connections and responsibilities held through whanau,
hapi (sub-tribes) and iwi (Johnson et al., 2023a).

A study of the environmental values of Ngatiwai iwi found that the loss of even a single
important species can have impacts on culture. Connections between value systems and
the environment mean that environmental change can influence cultural values and
practices associated with whakapapa, manaakitanga (showing of hospitality), stewardship,
and connections to people, place and ancestors (Yletyinen et al., 2022).

The disruption of access to specific species and places can have wider impacts. For many
Maori communities, relationships with whenua, wai (water) and taonga species underpin
cultural practices, responsibilities and the intergenerational transmission of matauranga.
For example, disconnection from harvesting tuna (eel) in Waikato has disrupted poukai®
gatherings and the matauranga about kai and ceremony that those events carry (Mahuta
& van Schravendijk-Goodman, 2024). Similarly, wahine Maori (Maori women) in Te Tai
Tokerau describe degraded access to kitai (mussels) and tuna harvest sites as reducing
their capacity to mentor rangatahi (young people) through tikanga-based hikoi and place-
based environmental learning (Johnson et al., 2024).

Outlook: As species and habitats continue to change, ecosystems that support tikanga and
identity may also be affected (medium confidence). The matauranga and practices
connected with them could be affected, including access to kai, rongoa (Maori healing
practices), parakau (ancient narratives) and the intergenerational knowledge embedded in
these practices (Awatere et al., 2026; Campbell et al., 2025; Canning et al., 2025; Datta et
al., 2024; Lee et al., 2025; Mahuta & van Schravendijk-Goodman, 2024; Paul-Burke et al.,
2022).

Outlook: Changes to river systems due to climate change, such as those projected for the
Lower Waikato River, are expected to lead to changes in river behaviour, erosion and
ecology (medium confidence). This may disrupt matauranga and cultural practices
connected to place (medium confidence) (Mahuta et al., 2025).

At the same time, Maori communities are drawing on matauranga Maori, local
environmental knowledge and long-standing relationships with place to understand and
respond to climate-related change. These knowledge systems can inform adaptation and
support resilience while maintaining connections between people, ecosystems and future
generations (Awatere et al., 2021a; Mahuta et al., 2025).

Outlook: Systems based on the maramataka (Maori lunar calendar), used to understand
the environment and guide cultural practices, are inherently adaptive and may evolve in
response to environmental change. However, projected changes in rainfall patterns,
drought frequency, seasonal rhythms and other climate-driven environmental changes
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Hui held on marae where people who support the Kingitanga (Maori King movement) demonstrate their
loyalty, contribute to funds and discuss movement affairs.
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may make some tohu (environmental signs) less predictable or harder to recognise,
particularly where they are linked to seasonal rhythms, species behaviours or lunar cycles.
This may limit the effectiveness of maramataka-based planning and practices that rely on
these tohu (medium confidence) (Awatere et al., 2026).

Climate change reduces opportunities to connect with
nature

e Our ecosystems, and the wildlife they support, provide opportunities for connecting with
nature through outdoor recreation. Access to nature is considered one of the key benefits
of living in New Zealand (DOC, 2021). However, many of the natural destinations and
visitor assets that support these experiences are at increasing risk from the effects of
climate change, which could see popular attractions become increasingly degraded, costly
or inaccessible in the future (PwC, n.d.).

e Nature-based recreation is an important part of life for many New Zealanders. Around
one-third of New Zealanders surveyed in 2025 said enjoying and exploring nature was
their main reason for considering a day trip (MBIE, 2025), and 40 percent visited protected
natural areas each month during the 2024/25 summer. Coastal destinations were popular
for New Zealanders to visit in summer, with half of the 10 most visited protected natural
areas located on the coast (DOC, 2025b).

e Reduced access to natural destinations may limit opportunities for outdoor education and
experiences such as school camps. These experiences give young people opportunities to
learn outside the classroom and engage with natural environments. More broadly,
connection with nature among young people has been associated with improved
wellbeing and stronger environmental values and behaviours (Hill et al., 2020; Madera et
al., 2025).

e Extreme weather is already affecting the natural areas New Zealanders visit. Cyclones Hale
and Gabrielle in 2023 led to the closure of more than 500 DOC sites and the cancellation
of more than 1,600 accommodation bookings. Many buildings, tracks and other visitor
assets were damaged, with 42 percent of sites in the affected regions requiring repairs or
replacements (Bose & Becken, 2024).

e Coastal natural areas are at increasing risk of damage and degradation from sea-level rise.
Many DOC campgrounds, buildings and walking tracks are located in areas vulnerable to
coastal flooding (Tait, 2019; see Our Marine Environment 2025). Intertidal habitats are
likely to be lost and degraded as they are squeezed between rising seas, natural barriers
and coastal protection structures such as seawalls, reducing opportunities for recreational
and cultural activities such as observing wildlife and collecting shellfish (Rullens et al.,
2022).

e International studies suggest that coastal erosion and retreat can have significant social
impacts, including effects on wellbeing, recreation, sense of place and community
connections. Adaptation responses, such as coastal protection works, can also have social
impacts and may not always align with community preferences. These findings have
implications for adaptation, as they highlight the importance of managing the potential
loss or displacement of the social networks and amenity values that are supported by
coastal living (Buck, 2025; Bukvic et al., 2022; Phillips & Murphy, 2021; Phillips et al.,
2022).
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Human health

Climate change has both direct and indirect impacts on people’s health. Rising temperatures
result in more heat-related illnesses and can affect wellbeing through heat stress and
overheating. Extreme weather events increase the incidence of infectious diseases and
respiratory issues and have been linked with mental health impacts. Health impacts are not
distributed evenly. Children are particularly vulnerable to heat stress. Maori communities can
have higher baseline vulnerabilities and face a higher burden, particularly in rural and coastal
areas.

Extreme events and high temperatures increase
mortality and illness

e Extreme heat affects human health. In New Zealand, the mortality risk during the summer
was estimated to have increased 0.5 percent for every 1 degree Celsius increase in mean
temperature between 1999 and 2025 (Lu et al., 2026). In a study of Wellington public
housing tenants, indoor overheating was linked to sleep disruption, stress and reduced
wellbeing (Chen et al., 2025).

e  Outlook: Under both low and high climate scenarios, the number of days above 25
degrees Celsius is very likely to increase by 2050 (high confidence), increasing exposure to
heat-related health risks (low confidence) (Broadbent et al., 2024; He Pou a Rangi Climate
Change Commission, 2026b; Lai et al., 2024; Lu et al., 2026).

e Floods and tropical cyclones can have lasting effects on health. Multi-country studies,
which include New Zealand data, have linked these events to elevated mortality risk in the
weeks and months following exposure (Huang et al., 2024a; Yang et al., 2023). Flood
exposure has also been associated with increased hospitalisation risks across a range of
diseases, including respiratory, infectious and digestive diseases (Yang et al., 2025).
Infectious disease hospitalisation risks have been found to remain elevated for up to 26
weeks after flood exposure (Yang et al., 2026).

e For New Zealand between 2000 and 2019, each additional day of modelled tropical
cyclone exposure was associated with an estimated 14 percent increase in hospitalisations
for infectious diseases over the following two months. For intestinal infectious diseases
specifically, there was an estimated 21 percent increase in hospitalisations associated with
each day of exposure (Huang et al., 2024b).

¢ Flooding and extreme weather events increase human health risks via contamination of
drinking water, particularly for untreated supplies (Awatere et al., 2021a; MOH, 2024;
Teen, 2024; see Our Freshwater 2026). For example, reported cases of leptospirosis spiked
between February and April 2023, suggesting increased exposure following Cyclone
Gabrielle. Leptospirosis is a bacterial infection that can be passed from animals to humans
through contaminated water, including floodwaters (EHINZ, 2025).

Severe weather events carry a mental health burden for
people and communities

e Exposure to climate-related hazards, including extreme rainfall, heat, drought, wildfires
and floods, has been linked to psychological distress and worsened mental health. Severe
weather events can also disrupt homes, livelihoods, infrastructure and community
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connections, placing an ongoing burden on affected individuals and communities
(Charlson et al., 2021, Grout et al., 2022; Jones et al., 2023; Ministerial Inquiry into Land
Uses in Tairawhiti and Wairoa, 2023).

e People in Hawke’s Bay and Te Tairawhiti who experienced Cyclone Gabrielle in 2023 — as
well as civil defence personnel in Westport who dealt with three major floods in 2022 to
2023 — reported high levels of stress, anxiety, grief and symptoms of PTSD following the
event (Johnson et al., 2025; McClutchie et al., 2026; Thorpe et al., 2025).

e Theimpact of the 2023 Auckland severe weather events continued to affect people well
after the immediate event. Many Aucklanders, especially affected homeowners, faced a
long recovery process while enduring stress, anxiety, uncertainty, financial pressure and
emotional impacts. Those supporting the recovery work also experienced stress while
navigating complex issues and managing expectations from people in distress (Tamaki
Makaurau Recovery Office, 2026).

e  When climate events disrupt access to mahinga kai (traditional food gathering), wahi tapu
(sites of significance), or places where tikanga is practised, the harm includes losing the
capacity to maintain and fulfil the relationships associated with these practices, not only
losing the physical environments themselves (Mahuta et al., 2025).

e Marae hold cultural, spiritual and ancestral significance for Maori. Cyclone Gabrielle’s
passage in February 2023 damaged many marae, with some destroyed. The storm also
damaged urupa (burial grounds), culturally significant objects such as waka, and the
natural environment, while restricting access to places of cultural significance through
damaged roads. These losses and disruptions caused grief among Maori in Te Tairawhiti
and Hawke’s Bay (McClutchie et al., 2026; Thorpe et al., 2025).

e People, homes and culturally important sites are becoming increasingly exposed to
extreme weather events (see section 3).

Climate-related health risks are not distributed evenly

e Maori communities face the same health risks from climate change as the general public,
and may experience greater vulnerability due to pre-existing inequities in health
outcomes, socioeconomic conditions, and uneven access to key determinants of health,
including housing and healthcare services. Vulnerability is further elevated in rural and
coastal areas where access to health services may be more limited, and exposure to
climate-related hazards is greater (Jones et al., 2014; Masters-Awatere et al., 2022).

e  Children are also particularly vulnerable to heat-related illness, with New Zealand research
finding greater sensitivity to high temperatures among Maori, Pacific and Asian children
than European children (Lai et al., 2024).

e Between 2000 and 2019, New Zealand hospital admissions for children under five years
old were estimated to be 33 percent higher with daily maximum temperatures of 30
degrees Celsius (compared to 24 degrees Celsius), and more than twice as high when daily
temperatures reached 35 degrees Celsius. Between 2013 and 2019, heat-related
admissions represented approximately 0.3 to 1.1 percent of total annual hospital
admissions for children under five (Lai et al., 2024).

e Outlook: Heat-related hospital admissions for children under five are projected to
increase with future warming. Modelling estimates that these admissions would increase
76 percent under 1 degree Celsius of warming, compared with admissions between 2013
and 2019 (low confidence) (Lai et al., 2024).
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3. The impacts of climate

change on the economy and
infrastructure

Section themes

Climate changes such as
drought, extreme heat and
warming seas are already
impacting the production of
some agricultural crops like
kiwifruit and farmed seafood like mussels.

Projected future changes are expected to
challenge dairy and fruit production and
commercial fishing, but may expand suitable
areas and conditions for some crops and
species.

Extreme weather events are causing widespread
damage to homes, property and culturally
important sites, endangering lives and carrying
significant economic costs.

Many of our homes, and much of our power,
water and transport infrastructure, are already
exposed to flooding or landslides, and are
projected to become even more exposed

over time.

Damage to roads and infrastructure can cut
people and businesses off from essential
services like power, water and hospitals, and
disrupt food production and distribution.
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3. The impacts of climate change
onh the economy and
infrastructure

The climate changes described in section 1, and their effects on natural systems and people, as
described in section 2, are also affecting Aotearoa New Zealand’s economy, infrastructure,
property and livelihoods. Some impacts develop gradually as temperatures rise, rainfall
patterns shift, seas warm and sea levels increase. Others arise through sudden events such as
floods, droughts, storms and landslides. These impacts can compound over time and spread
across connected economic and infrastructure systems.

Major sectors of New Zealand’s economy, including agriculture, fisheries and tourism, depend
on relatively stable environmental and climatic conditions. Rising temperatures, and changes
to water availability, growing conditions and marine environments are already affecting some
activities and are expected to create further risks. Not all changes will have the same effect in
every place or sector, and some may create opportunities. However, working with changing
and extreme conditions can involve uncertainty, disruption and costs.

Homes, businesses and essential infrastructure are also increasingly exposed to climate-
related hazards. Damage to transport routes, electricity networks, water services and
community facilities can have consequences beyond the assets directly affected. It can
interrupt access to essential services, disrupt supply chains and livelihoods, and make it harder
for communities to respond to and recover from ongoing extreme events. These effects are
interconnected and can persist long after an event has passed.

The costs of climate impacts are not limited to disaster response and recovery. As risks
increase, insurers are expected to respond through higher premiums and, in some cases,
reduced availability of cover in high-risk locations. Evidence is increasingly showing that
investing in risk reduction and adaptation before disasters occur is often less costly than
repeated recovery afterwards.

This section will examine the impacts of climate change on our major economic sectors before
considering the growing costs of climate-related hazards and the exposure of property,
infrastructure and essential services.

The economy

Much of New Zealand’s economy is dependent on the environment. As the environment
changes with a changing climate, many sectors face increasing risks. The agricultural sector
could feel increased impacts from more droughts and storms. Temperature changes will affect
where certain crops can be grown, and could expand the range of pests. Commercial fisheries
are also being impacted, with projected increases for some fish stocks and declines for many
others. Changes to ecosystems and damage to infrastructure is affecting the tourism industry,
while insurance and financial services are under increasing pressure from repeated extreme
events.
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Climate change is having direct economic impacts on
agriculture and horticulture

Nationally, drought is associated with increased short- and long-term debt, lower
profitability and greater financial strain for dairy farms (Kamal & Noy, 2023). There is some
evidence that drought can increase the profitability of dairy farming within New Zealand'’s
largest dairying regions (Waikato and Taranaki), as the lower production from these
regions during droughts is significant enough to drive up the market price for milk
(Pourzand, 2023).

Outlook: More frequent droughts and greater variability in freshwater availability are
expected to increase the need for investment in irrigation, water storage and other water
management measures. This potentially adds to costs for farmers (low confidence)
(Cameron & Peer, 2025).

Outlook: Climate change is projected to reduce dairy production in New Zealand.
However, the overall impact on farm profitability is uncertain, as it will also depend on
how climate change affects global milk supply and market prices (low confidence)
(Wreford et al., 2026).

Outlook: Climate change is expected to affect the health and wellbeing of livestock by
increasing heat stress in dairy cattle (medium confidence) (Woodward et al., 2025) and
creating conditions that favour some animal diseases and parasites (low confidence)
(Lilburne et al., 2025; Wada et al., 2026).

Kiwifruit production is already being affected by changes in temperature and rainfall, as
well as more frequent extreme weather events. Drought, flooding and heat stress can
reduce fruit quality and yields, affecting grower incomes and communities that depend on
the industry (Rajan et al., 2024).

Outlook: Climate change is expected to shift where crops can be grown in New Zealand.
Suitable growing areas are very likely to expand or move southward for some crops,
creating new opportunities in some regions while reducing suitability in others. For
example, viable growing areas are projected to expand for avocados and shift for crops
such as blueberries (high confidence) (Lilburne et al., 2025; Vetharaniam et al., 2024).

Warmer waters are impacting commercial fisheries and
aquaculture

30

Marine heatwaves can affect the abundance and distribution of commercially important
fish species. Moderate marine heatwaves lead to an increased abundance of commercial
fish species around New Zealand, and therefore larger catches. However, more severe
events are associated with declines in fish populations and reduced catches (Lacheheb et
al., 2024; Mediodia et al., 2024).

Marine heatwaves have caused large losses in farmed salmon and mussels (Cook et al.,
2025; Ericson et al., 2023; Muznebin et al., 2022). Green-lipped mussels have poorer
health at warmer temperatures (Azizan et al., 2023; Ericson et al., 2023; Kozal et al., 2024),
and they have come under increasing pressure from increases in harmful algal blooms due
to more frequent and intense marine heatwaves (Greenhough et al., 2025).

Outlook: Increases of around 1 degree Celsius in sea-surface temperature and 0.5 to 1
degrees Celsius in coastal bottom water temperature are expected by mid-century (high
confidence). This projected warming means populations of some commercially important
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inshore finfish, such as snapper and tarakihi, could benefit, while others, such as blue cod
and red cod, could be harmed (low confidence) (Behrens et al., 2025).

Outlook: Even under the low climate scenario, the projected effects of climate change on
the ocean around New Zealand, particularly increasing sea-surface temperatures, are
predicted to reduce the extent of suitable habitat for the commercially important offshore
finfish species hake, hoki and barracouta by the end of the century (low confidence)

(Bas et al., 2024).

Outlook: Models for the shallow coastal ecosystem of Tasman and Golden Bays project
reductions in the productivity of about half of its fisheries, and increases for the others, if
water temperatures warm by 1.9 degrees Celsius by 2060 (medium confidence). For the
deep offshore ecosystem of the Chatham Rise, productivity is projected to decrease for
about 85 percent of fisheries in response to this rate of warming (medium confidence)
(Datta et al., 2024).

The Mdori economy is facing climate impacts across
different sectors

Outlook: Climate change is expected to affect Maori primary industries through warming,
more frequent droughts, changing rainfall patterns and shifts in seasonal conditions.
These changes may affect agricultural and aquaculture productivity and disrupt
maramataka-based planning (planning based on the Maori lunar calendar), food
production and tikanga-aligned practices (practices aligned with customs and protocols)
that rely on seasonal rhythms and environmental signals (medium confidence) (Awatere et
al., 2021b, 2026; Cummings et al., 2021; King et al., 2010).

Maori-led tourism businesses around Westland Tai Poutini National Park are being
challenged by the retreat of the glacier tourist attractions (Hamilton et al., 2025).

Maori horticulture enterprises in Hawke’s Bay were significantly affected by Cyclone
Gabrielle, which caused extensive crop losses and substantial recovery costs (Schulze et
al., 2025).

Warmer ocean conditions have been linked to impacts on commercial fisheries (Cook et
al., 2025; Lacheheb et al., 2024) and have coincided with lower landed volumes of some
fish stocks. Maori own the rights to nearly one-third of New Zealand’s commercial fishing
guota, and, for many Maori, fisheries are their most significant economic assets. These
revenue streams could be affected if temperature changes impact fish stocks in specific
guota management areas (Hudson, 2022).

Extreme weather and a changing climate are affecting
tourism

The flooding in early 2023 from Cyclones Hale and Gabrielle is estimated to have cost local
economies and the Department of Conservation (DOC) at least $56 million through
cancellations, lost revenue and asset damage to public conservation lands and water
(Bose & Becken, 2024).

Outlook: Even under the low climate scenario, by 2050, the tourism sector could face
pressure due to reductions in international visitors, particularly from long-haul journeys
that may become prohibitively expensive for many. Tourism operators with high emissions
could struggle to remain viable, as the world shifts to a lower-emission economy.
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However, there are opportunities to adapt, reposition and even grow the tourism sector
under these changing conditions (PwC, n.d.).

Outlook: If the transition to global net zero is delayed from 2050 to 2060 or later, by 2050
visitor experience providers could be more severely affected by widespread extreme
weather damage to tourist destinations and transport infrastructure. Operators could face
considerable costs to adapt, and without support many businesses could struggle to
remain viable (PwC, n.d.).

Insurers face increased costs, leading to higher
premiums and reduction of coverage in some areas

32

Profits for businesses in financial and insurance services are impacted when severe
extratropical cyclones hit New Zealand, especially when this happens in back-to-back
years or multiple times in the same year. For example, four severe extratropical cyclones
made landfall during the April 2017 to March 2018 financial year, corresponding to an
estimated $110 million reduction in annual profits across affected financial and insurance
services firms (Roy & Noy, 2023).

Extreme weather events carry significant costs to insurers. There were $3.8 billion in
insured losses associated with Cyclone Gabrielle and the Auckland Anniversary Weekend
floods, both in 2023. This figure was dominated by home and contents losses, comprising
$2.1 billion, followed by business losses, comprising $1.45 billion (ICNZ, n.d.).

The 11 severe weather events since the Cyclone Gabrielle, Auckland Anniversary Weekend
and North Island severe weather events in early 2023 have resulted in $638 million in
insured losses — approximately $401 million for domestic claims (such as home and
contents), $184 million for business and commercial claims, and $46 million for motor
vehicle claims (ICNZ, n.d.).

Research indicates a sound insurance sector contributes to the financial security of
property and business owners. Disaster insurance protects investments, and, by
transferring financial risk from individuals to markets, it encourages investment and
economic growth (Storey et al., 2024).

The increasing risk of disasters under climate change is expected to result in insurers
increasing premiums and reducing or fully withdrawing coverage in high-risk areas,
transferring significant financial risks to property owners. This has major implications for
the residential property market, as mortgage lending is contingent on securing insurance
(Storey et al., 2024).

More insurers are adopting ‘risk-based’ pricing, where properties in areas at high risk of
disasters are subject to higher premiums. In 2024, for the approximately 120,000
properties assessed as being at a high risk of flooding, around 20 percent were already
paying an average of $250 more a year in risk-based premiums (RBNZ, 2024).

Some marae face challenges accessing adequate insurance, retrofitting capacity, or access
to recovery funding, particularly where there are multiple landowners, or where they are
collectively governed in ways that do not meet standard eligibility criteria. These factors
can limit the ability of marae to restore function following damage from extreme weather
events. Evidence on the scale of this challenge remains regional rather than being
nationally quantified (Awatere et al., 2021a, 2026; Berghan, 2021).
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Up-front investment in adaptation can reduce rising
recovery costs

e Loss and damage to infrastructure and property from flooding under climate change
carries significant economic costs (New Zealand Infrastructure Commission, 2026).
Outlook: These costs are projected to rise. Climate change is very likely to increase the
financial costs of inland and coastal flooding damage across existing homes, public
buildings, transport networks and water and electricity infrastructure, under the
moderate® and high climate scenarios (high confidence) (Horspool et al., 2026).

e  Outlook: Modelling suggests annual flood damage costs could increase around 55 to 70
percent by 2075 (in 2022 dollars), under the moderate and high climate scenarios. For
example, flood damage costs for current private buildings are projected to rise between
45 to 60 percent, from $270 million up to $390 to $430 million a year. Costs from
damaged water and electricity networks could increase between 65 to 80 percent, from
$250 million up to $420 to $460 million a year, depending on future emissions (low
confidence) (Horspool et al., 2026).

e Investing in flood risk reduction is more effective and cost efficient than spending on post-
disaster recovery. Every S1 invested in flood management infrastructure is estimated to
avoid between S5 and S8 in direct losses. For example, for Westport it was estimated that
a $10 to $20 million investment in flood protection prior to major flooding events in July
2021 and February 2022 could have largely prevented the approximately $200 million in
estimated recovery and indirect costs following the events (Te Uru Kahika, 2023).

e  Other costly climate-related hazards, such as landslides, are projected to occur more
frequently and with greater intensity (He Pou a Rangi Climate Change Commission,
2026b).

e Investing in landslide resilience can also avoid the far greater costs associated with
recovering from landslides. In an example from Auckland, it is estimated that preventative
measures targeting drainage and slope stability could have significantly reduced the
extent and cost of landslide damage from the 2023 Auckland Anniversary Weekend and
Cyclone Gabrielle events (Auckland Transport, 2025).

Property, infrastructure and services

Much of our infrastructure was not designed for the level of natural hazard impacts we are
already experiencing due to climate change. These impacts are projected to increase.
Increasing numbers of homes and properties are exposed to flooding and landslides, putting
people more at risk. The critical infrastructure — such as transport routes and marae — needed
to respond to more frequent extreme events are also more vulnerable. Water supplies are
often under pressure from drought, flooding and salt-water intrusion, and changes to
agricultural production — both in New Zealand and globally — put our food security at risk.

®  The moderate climate scenario used here is defined in Horspool et al., 2026. It equates to SSP2-4.5.
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People and property are becoming increasingly
vulnerable to flooding and landslides

Since the 28-day national state of emergency declared for Cyclone Gabrielle in 2023, every
region except Taranaki has been affected by at least one local state of emergency due to
extreme weather or flooding. Region-level states of emergency for extreme weather have
affected ten regions, with these declarations lasting two to three weeks for events
affecting the Bay of Plenty, Tairawhiti, Nelson, Tasman and Southland regions (NEMA,
n.d.).

The effects of extreme weather can pose direct risks to safety. In 2023, Cyclone Gabrielle
caused 11 deaths due to flooding and rainfall-induced landslides (Brook & Nicoll, 2024;
Kerr et al., 2023), and there were nearly 2,000 ACC injury claims linked to the event.
Although most injuries were minor soft tissue injuries, there were several hundred more
serious injuries, including lacerations, fractures and concussions (Wilson et al., 2023). In
January 2026, eight people died in Tauranga as a result of landslides following a series of
severe storms (New Zealand Gazette, 2026).

Extreme weather events in recent years have caused widespread damage and disruption
to homes. Properties have been ‘red-stickered’ (prohibited from access until repairs have
made them safe to occupy) following flood events in each of the past three years (Earth
Sciences New Zealand, 2026a; NIWA, 2024, 2025).

Flooding of inland areas presents the most widespread risk to people and property.
Modelling estimates that the homes of about 750,000 people are already exposed to
inland flooding under a 1 percent annual likelihood flooding event.?® Communities in some
parts of the country are particularly exposed. The homes of approximately 55 percent of
the population of both the Kawerau (eastern Bay of Plenty) and Buller Districts, and of 63
percent of the Wairoa District, are exposed (He Pou a Rangi Climate Change Commission,
2026a; Paulik et al., 2026; see figure 3).

Outlook: Exposure of existing homes to inland flooding is projected to increase nationally,
with between 815,000 and 839,000 residents exposed by 2050 under a 1 percent annual
likelihood flooding event, under the low and high climate scenarios respectively (low
confidence) (Paulik et al., 2026).

For rainfall-induced landslides, modelling estimates that the homes of about 80,000
people are already exposed under a 1 percent annual likelihood rain event. Outlook:
Exposure of existing homes is projected to increase, with between 111,000 and 127,000
residents exposed by 2050, under the low and high climate scenarios respectively (low
confidence) (Paulik et al., 2026).

For coastal flooding, modelling estimates that the homes of about 32,000 people are
already exposed under a 1 percent annual likelihood flooding event.!! Outlook: Exposure
of existing homes is projected to increase, with between 48,000 and 52,000 residents
exposed by 2050, under the low and high climate scenarios respectively (high confidence)
(Paulik et al., 2026).
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Current exposure estimates for inland flooding and rainfall-induced landslides are based on 1 degree
Celsius of warming above pre-industrial (1850 to 1900) levels, which current warming has already
surpassed (He Pou a Rangi Climate Change Commission, 2026c).

Current exposure estimates for coastal flooding are based the 2005 midpoint of New Zealand sea-level
rise relative to land for 1995 to 2024 (He Pou a Rangi Climate Change Commission, 2026c).
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e The increasing risks of disasters under climate change will result in homes in high-risk
areas becoming uninsurable. Without insurance, these homes are ineligible for mortgage
lending, making them more difficult to sell and reducing their market value (Nyce et al.,
2015; Storey et al., 2024). Those who wish to sell may have to do so at a considerable loss,
reducing their options to purchase homes elsewhere.

e  Outlook: As coastal flooding becomes more frequent, around 10,000 properties in
Auckland, Christchurch, Wellington and Dunedin may become increasingly difficult or
expensive to insure as soon as 2035, with modelling estimating that it is likely they will be
uninsurable by mid-century (low confidence) (Storey et al., 2024).

Figure 3: Percentage of people whose homes are currently exposed to a 1 percent annual
likelihood inland flood event
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Climate change increases risks of disruption to power,
water, wastewater and stormwater services

e Extreme weather events in recent years have caused widespread disruption to homes and
properties. In 2023, Cyclone Gabrielle cut power to 225,000 homes as a result of wind,
flooding or landslides. In 2025, more than 25,000 properties lost power from a single
storm (Earth Sciences New Zealand 2026a; NIWA 2024).

e Modelling estimates that 11 percent of electricity transmission structures are already
exposed to inland flooding and 4 percent are already exposed to rainfall-induced
landslides, under a 1 percent annual likelihood inland flooding or rainfall event.!? Qutlook:
Exposure is projected to increase. By 2050 under the low, moderate®® and high climate
scenarios, about 11 percent of existing structures are projected to be exposed to inland
flooding (low confidence), with 5 to 6 percent exposed to rainfall-induced landslides (low
confidence), under a 1 percent annual likelihood event (Paulik et al., 2026).

e Climate change is already affecting water infrastructure and is expected to increase risks
to drinking water, wastewater and stormwater systems. Climate-related hazards can
affect drinking water supply, water quality and the performance of water infrastructure
(He Pou a Rangi Climate Change Commission, 2026b).

e Stormwater and wastewater systems are already under pressure from heavy rainfall and
flooding, with many networks under stress. More frequent and intense rainfall is expected
to place further pressure on these systems and may exceed the design capacity of existing
networks. This increases the risk of wastewater overflows, reduced system performance
and contamination of waterways (He Pou a Rangi Climate Change Commission, 2026b).

e Flooding of inland areas presents the most widespread risk to water infrastructure.
Modelling estimates that 35 percent of wastewater and stormwater pipes and 27 percent
of water supply pipes are already exposed to inland flooding, under a 1 percent annual
likelihood event. Outlook: Exposure of existing networks is projected to increase under
the low, moderate and high climate scenarios, with 39 to 40 percent of wastewater and
stormwater pipes and 30 to 31 percent of water supply pipes exposed by 2050 (low
confidence) (He Pou a Rangi Climate Change Commission, 2026a; Paulik et al., 2026).

e At present, shallow coastal groundwater already causes flooding and leaks into urban
stormwater and drainage systems. Rising sea levels are making these problems worse by
raising coastal groundwater tables. These issues could limit residential water use through
outages, restrictions or water quality problems. The risks of polluted water and sewage
overflows also increase (Bosserelle & Hughes, 2024; see Our Freshwater 2026).

e For water infrastructure near the coast, shallow groundwater presents the most
widespread exposure risk stemming from rising seas. Modelling estimates that 7 percent
of wastewater and stormwater pipes and 5 percent of water supply pipes are already
exposed to shallow (less than 1 metre below the ground surface) coastal groundwater.'*
Outlook: Exposure of existing networks is projected to increase, with 8 percent of

12 current exposure estimates for inland flooding and rainfall-induced landslides are based on 1 degree

Celsius warming above pre-industrial (1850 to 1900) levels, which current warming has already surpassed
(He Pou a Rangi Climate Change Commission, 2026c).

13 The moderate climate scenario used here and in the remainder of this section is defined in Paulik

et al., 2026. It equates to SSP2-4.5.

14 Current exposure estimates for shallow coastal groundwater are based the 2005 midpoint of New Zealand

sea-level rise relative to land for 1995 to 2024 (He Pou a Rangi Climate Change Commission, 2026c).
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wastewater and stormwater pipes and 6 percent of water supply pipes exposed by 2050,
under the low, moderate and high climate scenarios (medium confidence) (He Pou a Rangi
Climate Change Commission, 2026a; Paulik et al., 2026).

e Drought poses a risk to drinking water supply, particularly when reduced water availability
coincides with periods of high demand. Outlook: Drought frequency is likely to increase in
some regions (high confidence), which may further reduce drinking water supply
(Broadbent et al., 2024; He Pou a Rangi Climate Change Commission, 2026b; Lewis et al.,
2025b).

e  Such impacts can also be costly. For example, emergency upgrades to drinking water
supplies for Auckland during the region’s 2020 drought cost more than $220 million
(Orsman, 2020).

Transport routes and critical services are increasingly
exposed to climate impacts

e Extreme weather events have already damaged and disrupted transport infrastructure in
New Zealand, causing road and airport closures and affecting the movement of people
and goods (Earth Sciences New Zealand, 2026a; NIWA, 2024, 2025).

e Modelling estimates that 1 percent of New Zealand’s road network is already exposed to
coastal flooding under a 1 percent annual likelihood event,'®> which could isolate around
140,000 people and more than 15,000 businesses from essential services such as
hospitals. Outlook: Isolation risk is projected to rise due to increased coastal flooding of
roads with sea-level rise. With the projected 20 centimetres of relative coastal sea-level
rise by mid-century,® it is likely that more than 183,000 people (high confidence) and
23,000 businesses (medium confidence) could become isolated, under both the low and
high climate scenarios (Paulik et al., 2026; Urban Intelligence, 2025, 2026).

e People can also lose access to essential services when these are directly damaged by
coastal flooding. Modelling estimates that 77 schools, 6 fire stations and 6 hospitals are
already directly exposed to coastal flooding under a 1 percent likelihood annual event.'’
Outlook: With 20 centimetres of relative coastal sea-level rise by mid-century, a further 29
schools and 9 fire stations are projected to be exposed (medium confidence) (Urban
Intelligence, 2024).

e Damage to water, wastewater and power infrastructure after coastal flooding events can
render essential service providers such as hospitals and schools inoperable, even when
they do not become isolated physically (Anderson et al., 2025a).

e Modelling estimates that 19 percent of the road network is already exposed to inland
flooding, and 7 percent is already exposed to rainfall-induced landslides, under a 1 percent

5 current exposure estimates for coastal flooding are based the 2005 midpoint of New Zealand sea-level

rise relative to land for 1995 to 2024 (He Pou a Rangi Climate Change Commission, 2026c).

16 The projected 20 centimetres of relative coastal sea-level rise is above 2020 levels. This is projected to

occur by 2045 (high climate scenario) to 2050 (low climate scenario), in places where it is not slowed by
uplift or accelerated by subsidence (MfE, 2024b).

7 current exposure estimates for essential services are based on a benchmark of 0 metres sea-level rise,

which may not be directly comparable to the sea-level rise benchmark used for homes, water and
transport infrastructure.
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annual likelihood inland flooding or rainfall event.'® Qutlook: Exposure is projected to
increase. By 2050, under the low, moderate and high climate scenarios, about 20 percent
of the existing network is projected to be exposed to inland flooding (low confidence),
with 9 to 12 percent exposed to rainfall-induced landslides (low confidence), under a 1
percent annual likelihood event (Paulik et al., 2026).

Although inland flooding and rainfall-induced landslides are estimated to affect
significantly more of our road network than coastal flooding, comprehensive national
estimates for the associated risks of population and business isolation are not currently
available for these hazards (He Pou a Rangi Climate Change Commission, 2026c).

Damage to transport infrastructure can also disrupt supply chains, businesses and access
to employment. This affects the availability of goods and services and people’s ability to
earn income, and creates economic costs for communities. It can take years to repair the
damage from major storms, prolonging disruption and leaving communities more
vulnerable to recurrent events (He Pou a Rangi Climate Change Commission, 2026b).

Marae and culturally important sites can face
infrastructure restraints and are vulnerable

Marae serve critical roles as community emergency hubs during extreme weather events,
providing shelter, welfare coordination and logistical support (Cram, 2021). Maori
communities and cultural infrastructure, including marae, face specific challenges in
responding to climate change because adaptation and recovery can be constrained by
governance, funding and land-ownership arrangements (Awatere et al., 2021b).

Some marae have begun retrofitting for climate resilience. The Living Pa project at Te
Herenga Waka, Victoria University of Wellington, demonstrates how tikanga-grounded
design principles can be applied to the construction and retrofit of wharenui (meeting
houses) for climate resilience (Hall et al., 2024).

Many marae are vulnerable to coastal flooding and rainfall-induced landslides. Modelling
estimates that 12 marae (1.1 percent) are already directly exposed to coastal flooding and
2 marae (0.2 percent) are already exposed to rainfall-induced landslides, under a

1 percent annual likelihood coastal flooding?® or rainfall event.?’ A total of 100 marae

(9 percent) are at risk of becoming isolated by this level of flooding, and a total of

88 marae (8 percent) are at risk of isolation by this extent of landslides, due to transport
infrastructure exposure. This isolation could prevent marae from fulfilling their roles as
cultural centres and emergency hubs during disasters, potentially compromising both
cultural continuity and community resilience (MfE, 2024b; Urban Intelligence, 2024).

Outlook: Sea-level rise will very likely increase coastal flooding exposure affecting
settlements, marae and heritage sites (high confidence) (Bailey-Winiata et al., 2025; Jones
et al., 2024a, 2024b; Lan et al., 2023; Paulik et al., 2023; Urban Intelligence 2024). Models
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Current exposure estimates for inland flooding and rainfall-induced landslides are based on 1 degree
Celsius warming above pre-industrial (1850 to 1900) levels, which current warming has already surpassed
(He Pou a Rangi Climate Change Commission, 2026c).

Current coastal flooding exposure estimates for marae are based on a benchmark of 0 metres sea-level
rise, which may not be directly comparable to the sea-level rise benchmark used for homes, power, water
and transport infrastructure.

The benchmark used for current rainfall-induced landslide exposure estimates for marae may not be
directly comparable to the benchmark used for homes, power, water and transport infrastructure.
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estimate that 20 centimetres of relative coastal sea-level rise by mid-century would
directly expose a further 2 marae (14 total) to coastal flooding under a 1 percent annual
likelihood event and could isolate a further 16 marae (116 total) (high confidence) (Urban
Intelligence, 2024).

Many culturally important sites and infrastructure, including marae, urupa (burial
grounds) and kainga (settlements), are vulnerable to damage from flooding, erosion,
wildfires and other extreme weather events. Damage to these sites can affect the
matauranga Maori (Maori knowledge) associated with them (Awatere et al., 2021b; King
et al., 2007).

About one-fifth of known coastal archaeological sites are located on landforms sensitive to
erosion driven by sea-level rise. Erosion of coastal sites is of particular concern, as it poses
a risk of permanent loss of these culturally significant sites (Jones et al., 2024a, 2024b;
Williams et al., 2025).

Climate change disrupts supply chains and food security

Climate change is expected to change where and when some foods can be produced in
New Zealand, which in turn could limit our access to them at a seasonal or local level
(Lilburne et al., 2025).

New Zealand’s food security can also be affected by disruptions outside the country. Some
staple foods, such as sugar, wheat, maize, rice and coffee, are imported from a small
number of places, so climate-related droughts, floods or other disruptions to overseas
production and trade-flows affect New Zealand’s access to these foods (Soliman &
Greenhalgh, 2020).

New Zealand’s people and communities are vulnerable to periods of food insecurity
following disasters that disrupt domestic food production and supply chains (such as food
delivered by road). These disruptions can be exacerbated by remoteness and geography
(Resilience to Nature’s Challenges, 2024).

A case study of Christchurch shows that coastal flooding events could reduce or prevent
access to supermarkets. In addition to the supermarkets that could not operate due to
damage, many more would be made functionally inoperable due to interrupted services,
such as power and water. Disruption or damage to transport infrastructure could prevent
access or require travelling longer distances, adding to burdens on households (Anderson
et al., 2025b).

Lost income following extreme weather events can also reduce people’s ability to afford
food (Resilience to Nature’s Challenges, 2024). This is particularly significant for rural and
lower socioeconomic communities, where many people are already struggling to feed
their families under increasing food prices (Strom et al., 2025; Vatsa & Renwick, 2025).
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4. As communities change,

so do the pressures they place
on the environment

Section themes \ /
o

N\

e  Changes to New Zealand's /‘\
livestock composition and
how we manage farms has
shifted our agricultural
emissions profile.

. Transport is the second biggest contributor to
New Zealand'’s emissions, reflecting the way
people and freight move around the country,
and our continued reliance on road transport.

J Renewable energy sources can reduce our
emissions, but these sources are heavily
dependent on the climate and environmental
conditions.

J How we use land and manage ecosystems can
affect emissions, while also creating
opportunities to reduce emissions and increase
carbon storage.
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4. The choices that shape
New Zealand's climate future

As discussed in section 1, climate change is driven by the accumulation of greenhouse gases in
the atmosphere. Section 2 and section 3 described how a changing climate is affecting
Aotearoa New Zealand’s environment, communities and economy, and how future impacts are
influenced by decisions we make about how and where we live, build and invest. This section
focuses on another part of that story: New Zealand’s contribution to climate change through
our greenhouse gas emissions, and the factors that influence the balance between emissions
and removals.

While New Zealand’s contribution to global greenhouse gas emissions is small, our emissions
per person are high. Greenhouse gas emissions arise from activities such as food production,
energy generation, transport, housing and land management. At the same time, forests,
wetlands and other ecosystems remove and store carbon from the atmosphere. Our emissions
are reducing in some areas, but are stable or increasing in others.

The balance between greenhouse gas emissions and removals is shaped by the way New
Zealand generates energy, produces food, develops settlements and manages land. These
same decisions can also influence environmental conditions and future exposure to climate-
related hazards. Changes in land use, for example, can affect carbon storage, ecosystem
condition and the vulnerability of people, infrastructure and natural systems to a changing
climate. This balance between emissions and removals is changing across different sectors of
the economy.

Within te ao Maori (the Maori worldview), people and the environment are often understood
as existing in relationship with one another across places and generations. This perspective
recognises that the environmental pressures created today can affect the choices,
opportunities and wellbeing of future generations. It highlights the importance of considering
the long-term balance between human activities and the capacity of natural systems to sustain
environmental and human wellbeing over time (Awatere et al., 2021a; 2026).

Our place globally

Greenhouse gas emissions generated in one country contribute to atmospheric
concentrations, regardless of where they occur. Although New Zealand’s contribution to global
emissions is small, our emissions per person are high, and reducing the impacts of climate
change requires collective effort to reduce emissions. There is therefore opportunity for us to
contribute to global efforts to reduce emissions. Understanding New Zealand’s contribution
requires considering both our emissions and their place within the cumulative global emissions
that are driving climate change.

Emissions generated locally accumulate globally

e New Zealand makes up 0.06 percent of the world’s population but emits 0.17 percent of
all global emissions. Modelling by the Climate Change Commission suggests that if global
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per person emissions were maintained at levels similar to New Zealand’s, warming would
be projected to peak at 5 degrees Celsius and decline to approximately 4.3 degrees by the
year 2100 (He Pou a Rangi Climate Change Commission, n.d.).

e  Our small share of global emissions, alongside that of many other countries, has global
implications. In 2025, New Zealand and the other countries that each contribute less than
1 percent of global emissions collectively accounted for around a quarter of global
emissions (EDGAR, 2026).

e Under the Paris Agreement, the global goal is to limit global warming to 1.5 degrees
Celsius above pre-industrial levels and achieve net zero greenhouse gas emissions in the
second half of this century. However, projections are indicating that sustained warming
may reach, and even exceed, 1.5 degrees Celsius by the end of this decade (United
Nations Environment Programme, 2026).

e ltis considered that 1.5 degrees Celsius of global warming is a critical threshold, where
several major climate tipping points, such as ice sheet and permafrost melt, or ecosystem
collapse, become more likely to be triggered (Armstrong McKay et al., 2022). The
maximum temperature reached, and the amount of time we spend above 1.5 degrees
Celsius of warming, will have long-lasting implications for the impacts we experience
(United Nations Environment Programme, 2026). As discussed in section 2 and section 3,
some of the climate impacts of a world exceeding 1.5 degrees Celsius of warming are
already starting to emerge in New Zealand — for example, ecosystem and biodiversity loss,
intensifying extreme weather, and increasing harm to vulnerable populations.

Our emissions story

New Zealand’s greenhouse gas emissions are changing across different sectors of the
economy. Emissions have reduced in some areas as energy sources, livestock numbers, landfill
management and forestry patterns have changed. In other areas, emissions remain stable or
are increasing — particularly where transport demand, agricultural production, land-use
change, and how and where people live continue to shape emissions and environmental
conditions. Agriculture and energy (including transport) have dominated New Zealand’s gross
emissions over the long term, producing more than 90 percent of our gross emissions in 2024
(MfE, 2026; see figure 4). This reflects the significant role that both sectors hold in New
Zealand’s economy through export, employment and connectivity, and how the choices we
make within these sectors can shape our emissions future.
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Figure 4: New Zealand’s gross greenhouse gas emissions, 2024

Carbon dioxide Methane OGRS | Fluorinated
31,434kt COe 36,512 kt CO,e oxide R
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() 0, [»)
41% 48% 9% 1.5%
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and construction 8% Waste 9% Other
13% Energy industries 2% Other
8% Industrial processes and product use
19% Other

Note: Emissions presented here exclude emissions from Tokelau.

Changes in agricultural emissions largely reflect
changes in livestock populations

e A major component of New Zealand’s export economy, the agriculture sector, is the
largest source of emissions. In 2024, agriculture made up 53 percent (40,148 kilotonnes of
carbon dioxide equivalent emissions (kt CO»e) of the country’s gross emissions, of which
79 percent (31,588 kt CO,e) was methane (MfE, 2026). Methane is a short-lived but
potent greenhouse gas that, when emitted, causes additional warming compared to
carbon dioxide (MfE, 2021).

e Between 2005 and 2023, sheep numbers decreased 39 percent. Although their population
numbers have fluctuated since 2005, dairy cattle numbers have increased 16 percent, and
the number of beef cattle decreased 17 percent (see indicator: Livestock numbers: Data to
2023).

e These changes to livestock populations contributed the most to reductions in methane
emissions between 2005 and 2024. Methane emissions from enteric fermentation —a
digestive process in ruminant animals such as sheep and cows — decreased due to
declining sheep and non-dairy cattle populations. This was partially offset by growth in
dairy cattle numbers, resulting in a net reduction of 1,781 kt CO,e —that is, 44 percent of
New Zealand’s total reduction in methane (MfE, n.d., 2026).

e The net effects of changes in the overall numbers of different livestock types drove a
24 percent (478 kt CO,e) increase in agricultural soil emissions between 2005 and 2024
(MfE, 2026).

New Zealand’s Environmental Reporting Series: Our Atmosphere and Climate 2026 43


https://www.stats.govt.nz/indicators/livestock-numbers-data-to-2023/
https://www.stats.govt.nz/indicators/livestock-numbers-data-to-2023/

Most of our transport emissions, New Zealand’s second
largest contributor, come from road transport

New Zealand’s domestic transport emissions per capita are high compared with many
other Annex | countries?* (MfE, 2026), reflecting the structure of New Zealand’s transport
system and the way people and freight move around the country.

Transport accounted for 18 percent of overall gross emissions (13,745 kt CO,e) in 2024
and have increased 69 percent since 1990 (MfE, 2026). Of these emissions, 91 percent
(12,556 kt CO,e) were from road transport (MfE, 2026).

Road transport was the only carbon dioxide emissions source that increased between
2005 and 2024 (13 percent, or 1,451 kt CO,e). This was due to traffic growth and reflects
the dominant role of roads in our transportation sector. With a dispersed population,
rural-based economy and limited public transport infrastructure, New Zealand has one of
the highest rates of car ownership in the world and predominantly moves freight by truck
(MfE, n.d., 2026).

The majority of New Zealanders live in urban areas, with city populations increasing and
urban land cover expanding (EHINZ, n.d.). This drives demand for transport infrastructure
and development (New Zealand Infrastructure Commission, n.d.). The area of land
covered by transport infrastructure increased 15 percent (774 hectares) between 1996
and 2018, and 16 percent (988 hectares) between 2018 and 2023 (see indicator: Urban
land cover: Data to 2023).

Emissions from energy generation fluctuate with climate
conditions

In 2024, New Zealand'’s energy industries (which includes public electricity and heat
production, and manufacture of solid fuels) produced 14 percent of energy sector
emissions (3,952 kt CO,e) — a 34 percent decrease since 1990 (MfE, 2026).

Between 2005 and 2024, the greatest decrease in emissions across sectors was from the
energy sector. The largest reduction in emissions from within the energy sector during this
time was in public electricity and heat production, where emissions decreased 59 percent,
primarily due to an increase in renewable electricity generation. While total electricity
generation grew 6 percent during this period, the share from renewable sources increased
significantly — from 66 percent to 85 percent — driven by expanded geothermal and wind
capacity (MfE, 2026). As a comparison, 32 percent of total electricity generation globally
came from renewable sources (IEA, 2025).

Large year-to-year fluctuations in emissions from public electricity and heat production
occurred between 1990 and 2024. More than half of New Zealand’s electricity comes from
hydroelectric power generation, with electricity emissions sensitive to rainfall in key
catchment areas. In a ‘dry’ hydro year (such as 2024), low rainfall reduces most of

New Zealand’s hydro lake levels, requiring greater use of natural gas and coal as back-up
generation, increasing emissions (MfE, 2026).

21 Annex | Parties include the industrialised countries that were members of the Organisation for Economic
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Co-operation and Development in 1992, plus countries with economies in transition, including the Russian
Federation, the Baltic States, and several Central and Eastern European States (UNFCCC, n.d.).
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Emissions are reducing in the industrial and waste
sectors

e In 2024, New Zealand’s industrial processes and product use sector generated 5.1 percent
(3,897 kt CO,e) of New Zealand’s gross greenhouse gas emissions. This represents a 12
percent increase since 1990 and a 4 percent decrease since 2005 (MfE, 2026).

e The decrease since 2005 has been driven primarily by COVID-19 pandemic disruptions to
economic activity in the mineral and chemical industries, improved management in
aluminium production, and the shortage of natural gas supply and energy security
disrupting methanol production (MfE, 2026).

e In 2024, the waste sector produced 4 percent (3,009 kt CO,e) of New Zealand'’s gross
greenhouse gas emissions — mainly methane from solid waste disposal sites. This is a
10 percent decrease since 1990 (MfE, 2026).

e Improved landfill management contributed significantly to the reductions in methane
emissions between 2005 and 2024, with a reduction of 27 percent (852 kt CO,e) (MfE,
2026).

Carbon storage and land-use change

Although agriculture, transport, energy, industry and waste are the main sources of
greenhouse gas emissions, land use also influences the amount of greenhouse gases removed
from the atmosphere. Together, emissions and removals determine New Zealand’s
greenhouse gas balance. Many of these same land-use decisions can also influence exposure
and vulnerability to climate-related hazards.

Land uses, such as forests, cropland, grassland, wetlands and settlements, either emit
greenhouse gases into the atmosphere or remove it by acting as carbon sinks. When
calculating greenhouse gas emissions this is referred to as the ‘land use, land-use change and
forestry’ (LULUCF) sector. Land-use management and the impacts of human activities influence
the potential of different land uses to be either a carbon sink or carbon source. Forest growth
can offset emissions, but these benefits can be reduced depending on harvest rates and
management practices. Wetlands are effective carbon stores, and this carbon is released to
the atmosphere when they are drained (usually as carbon dioxide or methane).

Land-use and forest management decisions influence
the balance between emissions and removals

e The LULUCF sector offset 28 percent (20,977 kt CO,e) of New Zealand’s gross emissions
(75,812 kt CO,e) in 2024 — a net removal increase compared to 2023, due to less
deforestation and conversion to grassland. On balance, this meant our net emissions were
54,834 kt CO,e (MfE, 2026).

e Emissions removals are mainly due to the carbon captured during the growth of the trees
in indigenous and exotic forests, and the locking up of carbon in wood products produced
from New Zealand—grown timber. National conversion of non-forest land to forested land
is calculated to have removed 3,875 kt CO,e from the atmosphere in 2024, equal to 26
percent of the carbon sink from New Zealand’s existing forests (MfE, 2026). Fewer
conversions of forest land to grassland occurred in 2024 compared with 2005, and this
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offset 78 percent of the sector’s increase in gross emissions between 2005 and 2024 (MfE,
2026).

e  Forests can also be a source of emissions through harvesting, deforestation and
decomposition of the resulting organic material. Greenhouse gases are also emitted
through the burning of slash generated by these forestry activities (MfE, 2026). Current
harvest rates are at near historically high levels, as many of the forests planted during
significant land-use changes in the 1980s and early 1990s are now reaching maturity (MfE,
2026). High harvest rates in 2024 relative to 2005 has increased net emissions from the
LULUCEF sector 9 percent, which means it offset fewer of our overall gross emissions.

Healthy wetlands can store carbon, but wetland drainage
can release it

e Land-use change, such as conversion to grazing grassland, has reduced the extent of pre-
European historical wetland area, with estimates that only around 10 percent of this area
remains (Dymond et al., 2021).

e New Zealand’s freshwater wetland area decreased 6,641 hectares between 1996 and
2023. It decreased 537 hectares between 2018 and 2023 — the smallest decrease in a
measurement period since 1996 (see indicator: Wetland area: Data to 2023).

e Peat wetlands specifically have stored large amounts of carbon (Ausseil et al., 2015),
absorbed over long periods. However, emissions from peat wetlands can fluctuate. When
peat wetlands are drained, they can release carbon into the atmosphere as carbon
dioxide. It is estimated that drained peatlands used for farming emit 3.9 million tonnes of
CO,e every year (Goodrich et al., 2025) — equivalent to 5 percent of New Zealand’s gross
emissions in 2024 (MfE, 2026). However, when they are re-wetted, they can absorb and
store carbon. For example, 1 hectare of drained organic soil used for grassland in New
Zealand can produce about 24 tonnes of CO,e per hectare each year. If rewetted, total
CO,e emissions would fall to 3.4 tonnes of CO,e per hectare each year (Goodrich et al.,
2025).

e New Zealand’s saline wetland area decreased 356 hectares between 1996 and 2023. It
decreased 113 hectares between 2018 and 2023 (see indicator: Wetland area: Data to
2023). Coastal wetlands are particularly effective at sequestering carbon and can store
carbon at rates comparable to native forests (Ross et al., 2024).
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5. Towards a better
understanding

Global scale pressures on the atmosphere and climate are driving the changes in Aotearoa
New Zealand’s climate. This report described the current changes being observed and their
impacts on people, communities, ecosystems and places. As the climate continues to change,
understanding how these impacts may unfold over coming decades becomes increasingly
important for adaptation planning and investment.

A better understanding of changing climate patterns, their consequences, and the ways people
and natural systems may be affected can inform decision-making across a range of sectors.
This section highlights where additional knowledge, data and evidence could improve our
understanding of future climate risks and their implications for New Zealand. Three important
areas of focus are strengthening our knowledge of future impacts, enhancing understanding of
complex interactions across natural and social systems, and improving the quality and
availability of decision-ready information about current and future changes.

Understanding future climate change and its
impacts

While our understanding of climate change continues to improve, part of planning for future
climate change includes making decisions despite inherent uncertainty. The following six
knowledge gaps highlight important areas to improve our understanding of future impacts to
New Zealand’s environment, communities and economy.

e  Future climate conditions: Our knowledge of the climate system has improved
significantly in recent decades, but uncertainties remain around some aspects. For some
issues, such as extreme rainfall, sea-level rise and the timing of impacts, continued
research, monitoring and climate projections may improve understanding. For others,
such as landslides and wildfire, climate is only one of several interacting drivers, and a
range of future outcomes will need to be considered.

e Uneven distribution of climate impacts: The impacts of climate change are not
distributed evenly across communities and places (Anderson et al., 2025a). While
differences in exposure, vulnerability and adaptive capacity are increasingly recognised,
how to address these inequities remains a knowledge gap (Jayawardena, 2024; Johnson et
al., 2023b).

¢ How climate impacts unfold: While it is unlikely that we will be able to project precisely
when and where future impacts will occur, understanding the direction and pace of
change remains important. Some of the most consequential impacts may arise not from
individual events, but from how events interact across time and place. This includes
multiple hazards occurring together (eg, ex-tropical cyclones causing both river and
coastal flooding, or extreme wind and heat resulting in wildfires), impacts affecting several
locations simultaneously and repeated events occurring before recovery from earlier
events is complete. There is currently little systematic information on how often
communities, infrastructure and ecosystems are still recovering when the next event
arrives. Better information on recovery, cumulative impacts and approaching thresholds
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would improve our understanding of future climate risks, and support adaptation planning
and emergency preparedness.

Changes to the natural environment: Ecosystems, species and productive landscapes are
already responding to climate change, but important knowledge gaps remain about what
is changing, how quickly it is changing and what the consequences may be. Better
understanding of these changes would improve our awareness of climate-related risks to
biodiversity, ecosystem services and the benefits people derive from the natural
environment.

Impacts across te ao Maori (the Maori worldview): Important knowledge gaps remain
about how climate change may affect Maori communities, cultural practices, matauranga
Maori (Maori knowledge) and the Maori economy. This includes understanding impacts
on customary activities, relationships with place and transmission of intergenerational
knowledge. Maori-led monitoring and matauranga Maori provide important evidence for
understanding these impacts.

Economic consequences: There is limited understanding of the costs associated with
climate impacts, recovery and adaptation to long-term environmental change in

New Zealand. Evidence indicates that reducing risk from climate-related hazards is more
cost-efficient than spending on recovery (He Pou a Rangi Climate Change Commission,
2026d). However, the true costs of recovery are not well established and there is limited
centralised information on what it costs to repair or replace affected infrastructure and
other assets. In addition, the benefits of anticipatory adaptation are difficult to quantify
due to the inherent uncertainty regarding the timing and magnitude of the avoided
impacts (Wilby et al., 2021). Acute events are relatively visible; while the cumulative costs
of these events and slower, gradual changes — including effects on the cost of goods,
employment and productivity — are harder to detect and less well understood.

Understanding system complexity

Climate impacts do not occur in isolation. The risks experienced by people and places are often
shaped by interactions between environmental, cultural, social and economic systems. More
research is needed on the connections and interactions between different areas of knowledge.
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Thresholds and cascading risks: Some environmental systems may respond gradually to
climate change, while others may experience more rapid or difficult-to-reverse changes
once certain thresholds are crossed. Climate impacts interact across environmental, social,
cultural and economic systems, meaning disruption in one place can create consequences
elsewhere. Understanding where thresholds exist for New Zealand’s environment, and
how impacts may cascade across systems would improve our understanding of future
climate risks.

Co-benefits, trade-offs and climate resilience: Resilience to climate change is supported
by our environmental systems, and those same systems also provide other benefits. Many
perform several of these functions concurrently: forests influence carbon storage,
biodiversity and erosion processes; while wetlands influence carbon storage, biodiversity,
water quality and flood management. This means our choices about how we use land and
resources shape all of these outcomes. We need a greater understanding of how these
outcomes interact, reinforce each another, or create trade-offs.
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Improving access to information

Improving our understanding of climate change depends not only on new research, but also on
access to trusted, relevant and decision-ready information. Many of the questions identified in
this section cannot be answered by a single dataset, model or research project.

Improving understanding of future climate change requires more than filling individual
knowledge gaps. It also requires an environmental information system capable of connecting
evidence across disciplines, scales and sectors, so that climate risks can be understood within
the broader environmental, social and economic systems in which they occur. This will allow
relationships between climate hazards, ecosystem condition, infrastructure, communities and
places to be understood together.

A recent report by the Parliamentary Commissioner for the Environment highlights challenges
associated with New Zealand's fragmented environmental information landscape (PCE, 2026).
Information is often collected by different organisations, for different purposes, using different
approaches. This can make it difficult to access, combine and apply evidence consistently when
assessing future risks and opportunities.

As climate change continues, decision-makers will increasingly need access to information that
is:

e trusted —underpinned by robust science, monitoring and transparent methods

e accessible — available when and where it is needed, without barriers that may lead to less
suitable information being used instead

e connected —able to bring together information across hazards, ecosystems,
infrastructure, communities and places

e decision-ready — presented in forms that support planning, investment and risk
management decisions, and matched to the scale and significance of the decision being
made

e maintained over time — supported by ongoing monitoring, investment and updates so it
remains relevant as environmental conditions change.

Climate projections, hazard maps, environmental monitoring, impact assessments and
matauranga Maori all contribute to understanding future climate risks. However, their value
depends not only on their quality, but also on the ability to bring them together in ways that
support interpretation and action.
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Additional information

Environmental indicators

Listed below are the environmental indicators incorporated in this report, including 13
updated indicators in bold:

e Annual glacier ice volumes: Data to 2023

e  Atmospheric ozone: Data to 2025

e Coastal sea-level rise

e Drought and wet periods: Data to 2025

e ElNifio Southern Oscillation: Data to 2025

e Extreme rainfall: Data to 2025

e Extreme wind: Data to 2025

e Frost and growing degree days: Data to 2025
e Greenhouse gas concentrations: Data to 2025
e Livestock numbers: Data to 2023

¢ Rainfall: Data to 2025

e Sea-surface temperature: Data to 2023

e Sunshine hours: Data to 2025

e Temperature: Data to 2025

e Urban land cover: Data to 2023

e UV intensity: Data to 2023

e Wetland area: Data to 2023

e  Wildfire risk: Data to 2023
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The table below presents a summary of site data available from atmosphere and climate
indicators supporting this release.

Indicator Site data

Atmospheric ozone: Data
to 2025

The annual average thickness of the ozone layer above Lauder in 2025 was 316 Dobson
units — thicker than the average across the full measurement series from 1979-2025,
which was 308 Dobson units. Upper-atmospheric ozone absorbs ultraviolet (UV)
radiation from the sun, influencing the amount that reaches the Earth’s surface (see
indicator: Atmospheric ozone: Data to 2025).

Drought and wet periods:
Data to 2025

Of 30 sites, 20 had extreme dryness from 2016 to 2025, and 16 sites spent at least 25
percent of the time in medium-term drought.

25 sites had extreme wetness from 2016 to 2025, and 19 sites spent at least 25 percent
of the time in a wet period (see indicator: Drought and wet periods: Data to 2025).

Extreme rainfall: Data to
2025

Extreme rainfall measures the highest amount of rainfall recorded in a single
day each year and the percentage of annual rainfall from very wet days (days where
daily rainfall exceeds a 95th percentile threshold).

Between 1960 and 2025, annual maximum one-day rainfall amounts decreased at 9
sites, 8 of which were in the upper half of the North Island. Annual maximum one-day
rainfall increased at 14 sites, and 7 sites had indeterminate trends.

Between 1960 and 2025, the percentage of annual rainfall from very wet days
decreased at 10 sites and increased at 17. Three sites had indeterminate trends (see
indicator: Extreme rainfall: Data to 2025).

Extreme wind: Data to
2025

For the 17 sites where trends could be assessed between 1980 and 2025, both the
annual average of the daily maximum wind gust and annual maximum wind gust
decreased at 13 sites, increased at 3 sites (Gisborne, New Plymouth and Queenstown),
and were indeterminate at 1 site (see indicator: Extreme wind: Data to 2025).

Frost and growing degree
days: Data to 2025

Trends in the number of growing degree days22 increased at 29 of 30 sites, and
decreased at one site (Lake Tekapo) between 1972 and 2025.

Trends in the number of frost days23 between 1972 and 2025 decreased at 20 of 27
sites, increased at 5 sites and were indeterminate at 2 sites, (see indicator: Frost and
growing degree days: Data to 2025).

Rainfall: Data to 2025

Average annual rainfall at 30 sites increased at 18 sites and decreased at 8 between
1960 and 2025. Four sites had indeterminate trends (see indicator: Rainfall: Data to
2025).

Sunshine hours: Data to
2025

Between 2016 and 2025, Richmond (Tasman) received an average of 2,682 hours of
bright sunshine each year —the highest among the 30 sites with sufficient data. Balclutha
(Otago) received the lowest, with 1,686 hours each year on average. 22 of 30 sites
received more than 2,000 average annual hours of bright sunshine (see indicator:
Sunshine hours: Data to 2025).

UV intensity: Data to
2023

Between 2004 and 2023, the average number of days each year with peak UV intensity
at very high or extreme levels at the 5 sites being monitored were 137 in Leigh, 112 in
Paraparaumu, 104 in Lauder, 94 in Christchurch, and 71 in Invercargill (see indicator:
UV intensity: Data to 2023).

22 Growing degree days estimate the length of the growing season for agriculture and horticulture. The
measure counts the total number of degrees Celsius that the average temperature is above a base
temperature (commonly 10 degrees Celsius) each day (see indicator: Frost and growing degree days: Data

to 2025).
23

A frost day is when the minimum air temperature recorded is below 0 degrees Celsius. It refers to a

temperature measured in an instrument screen 1.2 metres above the ground rather than a ‘ground frost’
(see indicator: Frost and growing degree days: Data to 2025).
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