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Nga Tuhinga o te Hauora me te Taiao Hauora mo te Taiao — Aotearoa

Days with extreme temperatures

This report presents indicators of extreme temperature (hot days and cold days) in Aotearoa New Zealand.
It comments on the current overlap in where temperature extremes occur and the geographical distribution
of populations that are more vulnerable to heat.

Key facts

e Following the midpoint of the Climate Normal Period (1991-2020), nearly every year has had
more than the average number of hot days and fewer than average cold days.

e New Zealand experienced an average of 23.9 hot days (where maximum temperatures exceeded
25°C) and 16.5 cold days (where minimum temperatures were below 0°C) in 2023.

e In 2023, hot days were most common in the east and west of the North Island and the eastern half
of the South Island.

e In 2023, cold days were most common in much of the South Island, and the North Island’s central
plateau.

e Higher concentrations of vulnerable populations live in areas prone to hot days, particularly Maori,
young children and people living in higher levels of deprivation.

New Zealand’s climate is expected to keep warming

It is very likely that climate change will increase the number of hot days (where the maximum temperature
exceeds 25°C), particularly in the north of the North Island. Additionally, there will be a decrease in the
number of cold days (where minimum temperatures fall below 0°C), particularly in the South Island (Ministry
for the Environment 2018; Royal Society Te Aparangi 2017).

Since 1909 The annual average temperature in New Zealand has risen by
+1.13°C (x0.27) 1.13°C since 1909 (Ministry for the Environment & Stats NZ 2020).

By 2040: Climate scientists predict that relative to 1986—-2005, New Zealand
+0_y7_1_0°'c will continue to warm by 0.7-1.0°C by the year 2040 (Ministry for
the Environment 2018).

Climate scientists predict that relative to 1986—2005, New Zealand
will continue to warm by 0.7-3.0°C by the year 2090 (Ministry for
the Environment 2018).
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A hotter climate will have consequences for health

A hotter climate will alter biological processes in our environment that can affect our health. Increased
temperatures can affect health in several ways.

o Research suggests that periods of higher temperatures are linked to an increase in salmonellosis
and other gastrointestinal diseases (Lal et al. 2016).

¢ Increasing temperatures can change the geographical distribution of some mosquitoes, which may
carry infectious diseases (Smith et al. 2014).

¢ Increasing temperatures bring a longer pollen season and increased fire risk, associated with
increases in respiratory problems.

e Heatis linked to worsening heart problems and an increase in overall death rates (Hales et al. 2007;
McMichael et al. 2003).

Since 1991, hot days have become more common and cold days rarer

During the Climate Normal Period (1991-2020), which sets a baseline for climate variables, the average
number of hot days was 26.9. In 2023, the average was 23.9, the fewest (and first ‘below average’ year) in
almost a decade (Figure 1). This does not mean that 2023 was cooler than previous years, as this is a
measure of extremes, not average temperatures. The number of annual hot days has steadily increased
since 1991, and most years since the mid-point of the Normal Period (2005) have had more than the
baseline number of hot days. According to NIWA’s annual climate summary:

‘2023 was New Zealand’s 2nd warmest year on record, based on NIWA'’s seven station series which began in 19009.
Annual temperatures were above average (+0.51°C to +1.20°C above the annual average) or well above average
(>1.20°C above the annual average) for much of Aotearoa New Zealand.”

- (NIWA, 2024)
Figure 1: Average number of days with maximum temperatures above 25°C, 1991-2023
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Note: 95% confidence intervals have been presented as vertical bars. The baseline refers to the most recent Climate Normal Period, 1991-2020
(NIWA 2024). Thirty years of data were averaged to act as a benchmark against which current or recent observations can be compared. The New
Zealand average is calculated based on the data taken from each climate station with valid data for a given year.

Source: National Climate Database (CliFlo), NIWA
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During the Climate Normal Period (1991-2020), the average number of cold days was 21.8. In 2023, there
were 16.5 cold days on average, the third-fewest on record. The number of cold days each year has been in
steady decline for some time, even during the Normal Period, and only five years since the middle of the
normal period (2005) have had more than the baseline number of cold days.

Figure 2: Average number of days with minimum temperatures below 0°C, 1991-2023
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Note: 95% confidence intervals have been presented as vertical bars. The baseline refers to the most recent Climate Normal Period, 19912020 (NIWA
2024). Thirty years of data were averaged to act as a benchmark against which current or recent observations can be compared. The New Zealand
average is calculated based on the data taken from each climate station with valid data for a given year.

Source: National Climate Database (CliFlo), NIWA

Hot days were more common in the north and east

In 2023, hot days were most common in the east and west of the North Island and the eastern half of the
South Island. The Territorial Authorities (TAs) with the most hot days (Figure 3) were:

o Kawerau (Bay of Plenty) — 72 days
¢ Wairoa (Hawke’s Bay) — 66 days
e Central Otago (Southland) — 64 days

Cold days were most common in the south

In 2023, cold days (minimum temperatures were below 0°C) were most common in much of the South
Island, and the North Island’s central plateau. The TAs with the most cold days (Figure 4) were all in the
lower South Island:

o MacKenzie (South Canterbury) — 101 days
o Central Otago (Southland) — 76 days

¢ Queenstown-Lakes (Otago) — 54 days
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Figure 3: Average number of days with maximum temperatures above 25°C, 2023
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Source: National Climate Database (CliFlo), NIWA

Days with extreme temperatures | February 2024 Page 4 | www.ehinz.ac.nz


http://www.ehinz.ac.nz/

Figure 4: Average number of days with minimum temperatures below 0°C, 2023
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Source: National Climate Database (CliFlo), NIWA
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Many in New Zealand are vulnerable to high temperatures
Populations more vulnerable to temperature-related health effects are:

e Young children aged 0—4 years, through having fewer sweat glands than adults and being more
quickly dehydrated from 'tummy bugs') (Smith et al. 2014, Gamble et al. 2016).

o Older people 85 years and over, through taking medications that cause water loss and being more
quickly dehydrated from’ tummy bugs’) (Smith et al. 2014).

e Maori communities, who often have high employment rates in outdoor occupations and primary
industries (Te Puni Kokiri, 2007).

o People employed in primary industries. Working in primary industries (and other outdoor
occupations) increases a person’s exposure to the potential health effects of elevated temperatures
(e.g. hyperthermia or occupational heat stress) (Royal Society Te Aparangi, 2017).

e Those on low incomes (for instance, if someone lacks money for transport, it can be hard to getto a
swimming pool or beach to cool down) (Smith et al. 2014).

e Those with chronic disease or disability (e.g. cardiovascular diseases or mental illness).

Areas prone to hot days coincide with concentrations of vulnerable people

Combining temperature and population data shows that Northland, the east coast of the North Island, and
parts of the Bay of Plenty are likely to be regions where people will be particularly affected by the direct
health effects of temperature increases. For example, many Maori live in the north and east of New Zealand,
where hot days are projected to increase (Ministry for the Environment 2018).

Figures 5a — 5e below show the TAs with the most hot and cold days in 2023, in relation to the distribution of
these vulnerable populations using numbers from the 2018 Census.
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Figure 5a: Children aged 0—4 years old, by TA, 2018 (% of total population)
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Source: Stats NZ, New Zealand 2018 Census of Populations and Dwellings
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Figure 5b: Older adults aged 85+ years, by TA, 2018 (% of total population)
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Source: Stats NZ, New Zealand 2018 Census of Populations and Dwellings
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Figure 5c: Maori population, by TA, 2018 (% of total population)
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Source: Stats NZ, New Zealand 2018 Census of Populations and Dwellings
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Figure 5d: People working in primary industries, by TA, 2018 (% of population aged 15+ years)
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Source: Stats NZ, New Zealand 2018 Census of Populations and Dwellings
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Figure 5e: Socioeconomic deprivation index (NZDep2018 decile), by Statistical Area 2 (SA2)
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Source: Stats NZ, New Zealand 2018 Census of Populations and Dwellings
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Data for this indicator

This indicator analyses climate station records of the daily maximum and minimum temperatures around New Zealand,
sourced from the National Climate Database (CliFlo), a web service provided by the National Institute of Water and
Atmospheric Research (NIWA). One climate station was selected per Territorial Authority, based on their proximity to
each TA's population-weighted centroid (based on 2018 Census data).

The number of hot days (days with a maximum air temperature above 25°C) and the number of cold days (days with a
minimum temperature below 0°) was counted for each year by TA. Only years with data for 90% of all days or more
were counted. Data was compared to the most recent Climate Normal Period, 1991-2020, where the 30-year average
acts as a benchmark against which more recent observations can be compared.

All 95% confidence intervals have been presented as vertical bars on graphs. For additional information, see the
Metadata sheet.

Note on climate normals — this report uses the most recent Climate Nornal Period of 1991-2020 as defined by NIWA
(2024). Previous editions of this report refer to an earlier normal period of 1981-2010, therefore, any baseline climate
figures referred to in this document will not match those referred to in previous editions. Moving to the new normal
period is in line with the World Meteorological Office's advice that standard reference periods should be updated every
decade to reflect changes in the climate best.

References

Gamble JL, Balbus J, Berger M, et al. 2016. Populations of concern. In: Crimmins A, Balbus J, Gamble JL, et al. (eds).
The impacts of climate change on human health in the United States (pp. 247-286). Washington, DC: United States
Global Change Research Program.

Lal A, Hales S, Kirk M, et al. 2016. Spatial and temporal variation in the association between temperature and
salmonellosis in NZ. Australian and New Zealand Journal of Public Health 40(2): 165-9. DOI: 10.1111/17536405.12413
(accessed 9 February 2021).

Hales S, Salmond C, Town G, et al. 2007. Daily mortality in relation to weather and air pollution in Christchurch, New
Zealand. Australian and New Zealand Journal of Public Health 24(1): 89-91. DOI: 10.1111/j.1467-842X.2000.
tb00731.x (accessed 9 February 2021).

McMichael AJ, Woodruff R, Whetton P, et al. 2003. Human health and climate change in Oceania: A risk assessment.
Canberra: Commonwealth of Australia.

Ministry for the Environment. 2018. Climate change projections for New Zealand: Atmospheric projections based on
simulations undertaken for the IPCC 5th Assessment. 2nd Edition. Wellington: Ministry for the Environment.

Ministry for the Environment and Stats NZ. 2020. New Zealand’s Environmental Reporting Series: Our atmosphere and
climate 2020. Wellington: Ministry for the Environment and Stats NZ. URL:
https://environment.govt.nz/assets/Publications/Files/our-atmosphere-and-climate-2020.pdf. Accessed 4/03/2023

National Institute of Water and Atmospherics (NIWA). 2024. Annual Climate Summary 2023. Wellington: National
Institute of Water and Atmospherics. URL: https://niwa.co.nz/climate/summaries/annual-climate-summary-2023
Accessed 3/03/2023.

Royal Society Te Aparangi. 2017. Human Health limpacts of Climate Change for New Zealand. Evidence Summary.
Wellington: Royal Society Te Aparangi.

Smith KR, Woodward A, Campbell-Lendrum D, et al. 2014. Human Health: Impacts, Adaptation, and Co-Benefits. In:
Barros VR, Field C, Dokken D, et al (eds). Climate Change 2014: Impacts, Adaptation, and Vulnerability Part B:
Regional Aspects Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change (pp. 709-754). Cambridge, United Kingdom and New York, NY, USA: Cambridge University Press.

Te Puni Kokiri. 2007. A time for change in Maori economic development. Wellington: Te Puni Kokiri.

Page 12 |


http://www.ehinz.ac.nz/
https://ehinz.ac.nz/assets/Factsheets/Metadata/Metadata_ExtTempDays.pdf
https://environment.govt.nz/assets/Publications/Files/our-atmosphere-and-climate-2020.pdf
https://niwa.co.nz/climate/summaries/annual-climate-summary-2023

Explore geographic data on interactive dashboards:

Climate change EHINZ dashboard
dashboard

Previous surveillance reports:

2023 2021 2019 2014

Other related topics include:

Drought and rainfall Climate-sensitive diseases Vulnerability to climate change

Disclaimer

Environmental Health Intelligence NZ — Rapu Matauranga Hauora mo te Taiao - Aotearoa, makes no warranty,
express or implied, nor assumes any legal liability or responsibility for the accuracy, correctness, completeness
or use of any information that is available in this surveillance report.
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